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Announcements and News
New NetMaster Micro-Learning Course

The NetMaster team is pleased to announce the availability of a new NetMaster micro-course: "NetMaster®
Network Management for TCP/IP: Using the NetMaster API Service to Obtain TCP/IP Data 200." The course
features a recorded presentation on how to extract NetMaster TCP/IP connectivity data. You can use the
connectivity data to identify the number of historical or current connections to your system, obtain summaries of
connections that meet specific criteria, see all unsecured connections to a task, and obtain details about specific
connections. The data can be sent to a security information event management (SIEM) system or a reporting
platform, and can be viewed within the NetMaster Web Portal. For more information about this course and for
details on how to access the course, refer to the announcement on the NetMaster Community site.

New NetMaster Solutions Assessment
MRI features a new Solutions Assessment, the NetMaster Software Solutions Report. This report provides
NetMaster NM for TCP/IP System and Network Administrators with valuable utilization and best practice
information. The report includes installation status, feature usage, and best practice recommendations, all of
which help to maximize the value, utility, and efficiency of your NetMaster NM for TCP/IP installations. For current
NetMaster customers, use of the NetMaster Software Solutions Report is available at no additional cost. For
more information, refer to the Getting Started and Solutions Assessments sections in the Mainframe Resource
Intelligence documentation.

New Training! z/OSMF - Introduction, Process, and Impact to Existing Customers 200
Are you responsible for installing, maintaining, configuring, and deploying Broadcom Mainframe products? Check
out the latest training from Broadcom Mainframe Education.

Custom Maintenance Acquisition Interface
Use the Create Service Order Online Interface to order, download, and receive maintenance packages for
Broadcom mainframe product solutions. This option is more streamlined than using the SMP/E Internet Service
Retrieval batch JCL option and requires no firewall changes.

Direct Product Acquisition into z/OSMF
A new GIMZIP download option is available to acquire a portable software instance from a secure Broadcom
download server directly from z/OSMF. To determine if your product is GIMZIP enabled, see Mainframe Products
using z/OSMF for Software Management.

Consolidated Product Lifecycle Overview
Use the new Broadcom Mainframe Product Lifecycle Page to determine the end-of-service (EOS) or end-of-life
(EOL) support dates for Broadcom mainframe products and releases. This information is useful when planning
installations and upgrades.

Chorus Software Manager (CSM) End of Life
As part of our ongoing commitment to customer success and to help our customer base achieve their strategic
business initiatives, we are investing our resources in z/OSMF for software management. We are discontinuing
technical support for CSM. In accordance with the terms and conditions, guidelines, and parameters of
Broadcom’s support program, which is documented in the Broadcom Software Maintenance Policy Handbook,
this announcement provides written notification of End of Life for CSM. This notification means that CSM will
not function as of June 30, 2023. For full details, see the End of Life Announcement. If you do not have CSM
installed, we recommend that you install z/OSMF to manage your software. For installation and usage details, see
the IBM documentation and the Broadcom product installation best practices at techdocs.broadcom.com.

View Mainframe Technical Exchange 2022 Sessions
Broadcom's 2022 Mainframe Technical Exchange was held Oct 4-6, 2022. On-demand technical education
content is available to our customers through February 28th, 2023. To view the on-demand content, see the
Mainframe Technical Exchange site.
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Install or Upgrade NetMaster Products
Download a PDF of this Installing section.

Standard SMP/E installation and maintenance best practices are used to install and maintain Broadcom mainframe z/OS
products. The installation process includes all the tasks that are typically performed by a systems programmer to acquire
the products and make them ready for use in a production environment. 

You can install NetMaster products using either CSM or native SMP/E batch processing through the Installation Utility.
CSM is an intuitive web-based tool that automates and simplifies many installation activities on z/OS systems. CSM also
makes it easier to obtain and apply corrective, preventive, and recommended maintenance. The web-based interface
enables you to install and maintain your products faster and with less chance of error. As a best practice, we recommend
that you install mainframe products and maintenance using CSM. Using CSM, someone with limited knowledge of JCL
and SMP/E can install a product. CSM uses the following standard installation process across all mainframe products:

• Acquisition -- This task transports the software to your z/OS system.
• Installation using SMP/E -- This task creates an SMP/E environment and runs the RECEIVE, APPLY, and ACCEPT

steps. The software is not tailored.
• Configuration -- This task creates tailored JCL and region parameters that bring the software to an executable state.

NOTE
If you do not have CSM, you can download it from the Broadcom Support site. Follow the installation instructions
in the CSM documentation

Suggested Process to Install, Configure, and Maintain NetMaster Products
For ease of use, we recommend that you use CSM to install and maintain all NetMaster products. When you use CSM
to install a product, you can more easily use CSM later to apply maintenance regularly. We recommend that you use the
Install Utility (not CSM) to configure all NetMaster products, for these reasons:

• You must use the Installation Utility to configure every NetMaster product except NetMaster NM for TCP/IP. (You can
use either method to configure NetMaster NM for TCP/IP)

• If you install NetMaster NM for TCP/IP and other NetMaster products, you cannot use CSM to configure NetMaster NM
for TCP/IP unless you run it in a different instance than the other NetMaster products.

The following flow chart describes the recommended installation, configuration, and maintenance pathways for the
NetMaster suite of products, which includes:

• NetMaster NM for TCP/IP
• NetMaster FTM
• NetMaster NA
• NetMaster NM for SNA
• SOLVE:FTS
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If you are installing NetMaster NM for TCP/IP only, you can use CSM for all steps (acquire, install, configure), though
it is not recommended for configuration. If you are installing NetMaster NM for TCP/IP and other NetMaster products,
we recommend that you follow this process to install all NetMaster products. Details about each task follow later in this
section.

1. Prepare to Install by confirming that your site meets all installation requirements.
2. (Recommended) Acquire Products Using CSM.

Alternatively, you can download the pax file from Broadcom Support site for use with the Install Utility in Step 3.
3. (Recommended) Install NetMaster products using CSM.

Alternatively, you can install the NetMaster products using the Install Utility.
4. (Recommended) Configure NetMaster Products Using the Install Utility.

Alternatively, you can use CSM to configure NetMaster NM for TCP/IP only. Review the related caveats about this
option at the beginning of this section. For instructions, see Configure NetMaster NM for TCP/IP Using CSM.

5. Perform maintenance, both immediately after installation and regularly according to your site standards:
a. Apply product maintenance, using one of the following tools:

• (Recommended) CSM
CSM is recommended for applying product maintenance, regardless of which tool you used to install NetMaster
products.

• Install Utility
b. Apply Maintenance for VSAM and RAMDB

6. Perform the following additional post-installation tasks in the order that they appear. Skip any task that does not apply
to your site.
– Prepare IBM Communications Server (TCP/IP and FTM Only)
– Prepare IBM Ported Tools for z/OS (TCP/IP Only)
– Set Up File Transfer Resources (FTM Only)
– Prepare to Start Your Products
– Start Your Products
– Customize NetMaster Products
– Upgrade (Migrate) Your Product
– Define UNIX System Service (USS) Authorization
– Using NetMaster NA with Other Products
– Deploy and Configure on Multiple Systems

7. If you installed NetMaster NM for TCP/IP you can also make use of the NetMaster API Service and the NetMaster
Web Portal to access network data and perform certain NetMaster functions .
– For more information on the NetMaster API Service refer to The NetMaster API Service installation topics in the

NetMaster NM for TCP/IP documentation.
– For more information on the NetMaster Web Portal refer to The NetMaster Web Portal installation topics in the

NetMaster NM for TCP/IP documentation.
NOTE
The NetMaster API Service must be installed as a prerequisite to installing the NetMaster Web Portal.

Review the information and follow the instructions in these sections, in the order that they appear.

Overview of the Upgrade Process
Follow this process to upgrade NetMaster products:

1. Understand the terminology:
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– Region means the started tasks that run the NetMaster software. The region points to data sets for a specific
release of NetMaster, for example, 12.1 or 12.2.

– In a parallel upgrade, you install the new software and create a new region for it. While you test it, you keep your
existing installation running in the old region.

– In an in-place upgrade, you update the region to point to the new NetMaster data sets instead of the data sets from
an earlier release.

2. Decide whether to perform a parallel upgrade or an in-place upgrade. Typically, you perform a parallel upgrade in a
test environment to test the new software. After you have tested it, you typically perform an in-place upgrade in your
production environment. Our documentation follows this model.

3. Prepare to Upgrade (Migrate), which typically includes migrating your existing parameter group values, MODS files,
knowledge base, and so on to the new region.

4. Follow the same processes and procedures as a new installation, including all installation tasks outlined in the
Installation Checklist.
The documentation includes upgrade-specific information, as needed, such as in the following sections:
– Update the NPF and SAF Security Members in Prepare to Start Your Products  
– Upgrade (Migrate) Your Product  

Prepare to Install
To install your product(s), we recommend that you understand:

• JCL
• TSO/ISPF
• Your organization's IT environment, enterprise structure, and region structure
• z/OS environment and installing software in this environment
• z/OS UNIX System Services

Consult with the following personnel, as required:

• Security Administrator for access
• Storage Administrator for DASD allocations
• Systems Programmer for z/OS and VTAM definitions

This installation instructions that follow the Prepare to Install topics explain how to install all of the NetMaster suite
products:

• NetMaster NM for TCP/IP
• NetMaster FTM
• NetMaster NA
• NetMaster NM for SNA
• SOLVE:FTS

You can install multiple products in the NetMaster family based on what you have purchased. You can also set up multiple
products in one region. These products can be installed and configured concurrently.

Unless noted otherwise, each section applies to all of the NetMaster products.

As an initial step, make sure to review the following topics:

• Installation Checklist - A chronological overview of the steps in an initial NetMaster installation
• Review Installation and Configuration Best Practices
• Installation Worksheet - A worksheet to gather the required information before you install and configure (or set up) the

NetMaster products. For post-installation, it also lets you record the names of the data sets created by the installation
and configuration process for future reference
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Installation Checklist
Use this installation checklist to plan and execute your product installation.

This checklist summarizes the required tasks for a base installation (first-time installation) in the order that you should
perform them. The checklist includes a brief description of the tasks, with links to the comprehensive information required
for the installation. The checklist also identifies the roles that are typically required to complete the task, which enables
the pre-installation planning team (systems programmer, security administrator, and so on) to focus on the tasks for which
they are responsible. Use the Status column to track your progress.

NOTE
You can often perform the security-related tasks in parallel with the other installation and configuration tasks.

To download an Excel spreadsheet of this checklist, click here.

Prepare for Installation

Step Description Role Status

Review Installation Best
Practices

• Configure SMP/E Internet
Service Retrieval for
maintenance

• Sign up for hiper
notifications.

• Register on the Broadcom
Support Portal.

• Apply IBM maintenance.

Systems Programmer
Security Administrator
Database Administrator

Complete, In progress, or N/A.

Address Software Requirements • An IBM-supported z/OS
release.  Refer to the z/OS
Compatibility Matrix for more
information. 

• A locally installed,
compatible browser for web
components

• Current versions of any
products that you intend to
monitor via the File Transfer
Management component of
NetMaster.

Systems Programmer
Security Administrator

Complete, In progress, or N/A.

Address Common Components
and Services Requirements

The latest version of Common
Components and Services
(CCS) with the following service
components:
• CAIRIM
• LMP
• CAICCI
• CAISDI/soap

Systems Programmer
Security Administrator

Complete, In progress, or N/A.

Address Security Requirements Verify the installer user ID
privileges and system authority.

Security Administrator Complete, In progress, or N/A.
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Step Description Role Status

Address Storage Requirements Space requirements for
installation, SMP/E libraries,
and setup for both individual
NetMaster suite products and
the entire suite.

Systems Programmer
Security Administrator

Complete, In progress, or N/A.

Choose an Installation Method Choose either z/OSMF or SMP/
E JCL.

Systems Programmer Complete, In progress, or N/A.

Fill out the Installation
Worksheet

A downloadable worksheet that
provides you with a template to
enter the necessary installation
values.

Systems Programmer Complete, In progress, or N/A.

Install NetMaster

Step Description Role Status

Install Products Using z/OSMF
or
Install Products using the Install
Utility (SMP/E)

Create the product SMP/E and
runtime environment (SMP/E
data sets, target libraries, and
distribution libraries).

Systems Programmer Complete, In progress, or N/A.

Maintain Products Using z/
OSMF Workflow
or
Install Maintenance using the
SMP/E JCL

Apply all PTFs required to
bring NetMaster to the current
maintenance level. 

• Download maintenance
(corrective and preventive)
automatically using SMP/
E Internet Service Retrieval
or manually from Broadcom
Support.

• Obtain the current SMP/E
HOLDDATA (download the
external HOLDDATA file).

• Receive, apply, and accept
maintenance.

Systems Programmer Complete, In progress, or N/A.

Deploy Products Manually If you are installing on a single
system and your site standards
allow running out of your SMP/E
libraries, deployment is optional.
Deployment copies the product
libraries and USS libraries.
If you applied maintenance
to the SMP/E environment
libraries, copy those updated
data sets and libraries to your
runtime environment for the
maintenance to take effect. You
can then configure the software
for use on those systems.

Systems Programmer Complete, In progress, or N/A.

 47



 Netmaster® Shared Content Library 12.2

Step Description Role Status

Set Up Auto Mount Add the mount of the USS file
to SYS1.PARMLIB(BPXPRMxx)
to ensure that the file system
is automatically mounted after
future IPLs.

Systems Programmer Complete, In progress, or N/A.

Configure NetMaster

You can configure NetMaster:

• With a z/OSMF workflow
• With SMP/E JCL (manually)

z/OSMF Workflow Configuration

Step Description Role Status

Use a z/OSMF Configuration
Workflow to Configure
NetMaster

Use a z/OSMF workflow to
configure NetMaster

Systems Programmer Complete, In progress, or N/A.

SMP/E JCL Configuration

Step Description Role Status

Configure NetMaster Review the region setup, specify
the SOLVE SSI region, specify
the product region, specify
the NMFTP monitor region (if
you are using the File Transfer
Management component),
and review the created VTAM
definitions and tables.

Systems Programmer Complete, In progress, or N/A.

Post Installation Tasks

Perform the steps that are relevant to your installation.

Step Description Role Status

Prepare the IBM
Communications Server
(NetMaster NM for TCP and
NetMaster FTM only)

Perform the tasks required
to enable communication
between NetMaster and the IBM
Communications Server.

Systems Programmer Complete, In progress, or N/A.

Prepare IBM Ported Tools for z/
OS
(NetMaster NM for TCP/IP only)

Prepare IBM Ported Tools for
z/OS to communicate with
NetMaster.
This enables your NetMaster
installation to generate FTM
SMF records.

Systems Programmer Complete, In progress, or N/A.
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Step Description Role Status

Set up File Transfer Resources
(NetMaster FTM only)

Define and implement file
transfer resources, if you
are using the File Transfer
Management component.

Systems Programmer Complete, In progress, or N/A.

Prepare to Start Your Products Update and verify the necessary
tasks and data set members.

Systems Programmer Complete, In progress, or N/A.

Start Your Products Perform the SSI and region-
related tasks required to start
your products.

Systems Programmer Complete, In progress, or N/A.

Customize NetMaster Perform common customization
actions.

Systems Programmer Complete, In progress, or N/A.

Apply Maintenance for VSAM
and RAMDB

Apply maintenance to the VSAM
and RAMDB data sets.

Systems Programmer Complete, In progress, or N/A.

Define UNIX System Service
(USS) Authorization

Set up OMVS segment security
definitions to provide UNIX
System Services authorization
for your regions.

Systems Programmer Complete, In progress, or N/A.

Upgrade (Migrate) Your Product Perform upgrade-related
migration tasks, including the
migration of your knowledge
base, custom MODS files and
entries, and NSCNTL data. In
addition, this section includes
a topic on how to synchronize
migrated regions.

Systems Programmer Complete, In progress, or N/A.

Review Installation Best Practices
Before you begin the installation process, review these installation best practices.

Manage Security and Integrity Fixes

Broadcom offers Security and Integrity maintenance that addresses a security or integrity exposure. We categorize this
maintenance as a “SECINT” or “Security or Integrity” fix type using our mainframe software packaging system. With
each Security or Integrity Fix, Broadcom also offers access to Security Advisory articles that include more details and
context about a security or integrity exposure. Each article details the CVSS score, the CVSS Vector String, the affected
components, and the CVE numbers, if applicable. This central resource offers self-service information and an email
subscription service to be alerted about new security advisories.

Business Value:

This maintenance lets you quickly identify and apply security or integrity maintenance. The proactive notifications let you
address security issues immediately.

More information:

Maintain Security and Integrity Fixes

Broadcom Security Advisories Portal
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Configure SMP/E Internet Service Retrieval for Product Maintenance

Configure SMP/E Internet Service Retrieval to eliminate the need to download maintenance manually. This service uses
the IBM SMP/E RECEIVE ORDER command to acquire Broadcom mainframe product maintenance. This service enables
you to acquire maintenance on demand or to schedule an SMP/E job to run as needed.

If you are an existing CSM customer, you can also use this service to download maintenance and dramatically reduce the
time that is required to download PTFs.

Business Value:

SMP/E Internet Service Retrieval can reduce hours of maintenance time to just minutes, making your system
programmers more productive and allowing them to focus on higher value tasks. SMP/E Internet Service Retrieval:

• Eliminates time-consuming fix searches and the need to select maintenance manually from the Broadcom Support
portal

• Automates delivery of Broadcom maintenance directly to your mainframe
• Fulfills orders based on the status of your SMP/E environments
• Enables scheduling of maintenance downloads
• Facilitates an easier installation of Recommended and Preventive service

More information:

Configure SMP/E Internet Service Retrieval

Implement a Proactive Preventive Maintenance Strategy

Use CARS to implement a proactive preventive maintenance strategy. CARS is patterned after the IBM preventive
maintenance model, Recommended Service Upgrade (RSU). With CARS, you can install preventive maintenance for
most Broadcom z/OS based products consistently on a schedule that you select (monthly, quarterly, annually). You
can follow the same schedule that you use to apply IBM maintenance, or you can implement a schedule for Broadcom
products only.

Business Value:

Keeping your products current with maintenance helps your team remain productive and minimizes errors while safely
protecting your systems. If you do not install preventive maintenance regularly, you risk encountering known problems for
which we have published and tested fixes. Early notification about the potential need to apply a required fix helps avoid
unscheduled downtime and assists you in proactively maintaining your software.

More information:

Recommended Service for z/OS

Sign up for Hiper Notifications

Sign up for HIPER notifications for all Broadcom products on the Broadcom Support website so that you receive
notification of potential problems for your products as soon as possible. Subscribe to HIPER and other product
notifications like security advisories within the Broadcom Support portal. Sign in and select Subscriptions under MY
ACCOUNT. Select the alerts that you want and Submit.

Business Value:

Early notification about the potential need to apply a required fix helps avoid unscheduled downtime and assists you in
proactively maintaining your software.

Apply IBM Maintenance

Apply IBM maintenance for z/OSMF, SMP/E, and other components and products that are used during the software
installation process using the following FIXCAT:
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IBM.DrivingSystem-RequiredService

Obtain the latest IBM HOLDDATA and run the SMP/E REPORT MISSINGFIX command to determine whether any
required PTFs are missing:
SET BDY(GLOBAL),

REPORT MISSINGFIX ZONES(ZOS24)

  FIXCATA(IBM.DrivingSystem-RequiredService).

Business Value:

Missing APARs can affect the operation or performance of your product.

Review z/OSMF Training Videos

The following training is offered to help you and your team learn z/OSMF basics. We recommend that all members of your
installation team review these videos before they use z/OSMF:

• Review IBM's z/OSMF Tutorials
• ServerPac Installation with z/OSMF: Tutorial 1 - Gain Access
• z/OSMF Management Facility
• z/OSMF Training - Introduction, Process, and Impact to Existing Customers 200

Business Value:

You and your team receive training so you can work efficiently in the IBM z/OSMF interface.

Installation Worksheet for All Options
Before you begin an installation, record the required NetMaster installation settings and values on the Installation
Worksheet.

Download a PDF version of the checklist to enter your organization's values.

During the installation and setup process, you enter values that are used to do the following:

• Allocate data sets.
• Set initial parameters.
• Prepare for the use of your product.

You can print this page to record the values that you use when you install the product.

Note: For information about data sets, see Reference.

Region Setup

SOLVE Subsystem Interface Region

Gather the following information about the SSI region:

Name of the SSI started task (ssiname)
Record the value that your site uses here:
____________________
Default:

Name of the SSI SYSIN member
This member contains control statements for starting the SSI.
Record the value that your site uses here:
SYSIN = ____________________
Default: SSISYSIN
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Name of the optional SSI parameter member
This member contains startup parameters for the SSI. If omitted, startup parameters are included in the SSI
SYSIN member previously described.
Record the value that your site uses here:
PARAMETER = ____________________

Subsystem ID for an SSI started task
Record the value that your site uses here:
SSID = ____________________
Default:SOLV

Prefix for SSI data sets
Record the value that your site uses here:
____________________
Default:dsnpref

Name of the stack for EE packet processing (stack_name|NONE)

Identify the stack that is used for Enterprise Extender (EE) traffic. The value is the name of the stack job or started task.

PAEESTACK = ____________________

IPSec monitoring (NO|YES)

Determine whether you want to collect IPSec information for an IPSECURITY-enabled stack:

IPSECNMI = ____________________

Product Region Gather the following information about the product region:

Product region started task name (rname)
Record the value that your site uses here:
____________________
Default: NM

Product region SYSIN member name
Record the value that your site uses here:
SYSIN = ____________________
Default: RUNSYSIN

Primary VTAM ACB name for the product region
Record the value that your site uses here:
PRI = ____________________
Default: NM

Domain ID
Specifies an ID that uniquely identifies the region in a multisystem environment:
NMDID = _________________

NOTE
Default: NM01

Mixed case passwords
Specifies whether the case is preserved (YES) or whether the case is forced to uppercase (NO):
____________________
Default: NO

Security exit setting (NO|NMSAF|NMSAFF)
Record the value that your site uses here:
SEC = ____________________
Default: NMSAF
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NOTE
For more information about setting your security exit, see Security.

SYSOUT
Specifies the SYSOUT subparameters. You can specify a class, a writer, and a form.
______________________________
Default: *

Cross-Enterprise APM Interface
Specifies whether the region supports integration with Cross-Enterprise APM. If you specify YES, the following
parameter is added to the dsnpref.rname.TESTEXEC(RUNSYSIN) member:
PPREF='PROD=APM'

____________________
Default: NO

Prefix for VSAM data sets local to the product region
Record the value that your site uses here:
____________________
Default:dsnpref.rname

Prefix for sequential data sets local to the product region
Record the value that your site uses here:
____________________
Default:dsnpref.rname

Prefix for TESTEXEC
Record the value that your site uses here:
____________________
Default:dsnpref.rname

Prefix for UAMS or full name of existing UAMS
Record the value that your site uses here:
____________________
Default:dsnpref

Prefix for shareable VSAM data sets
Record the value that your site uses here:
____________________
Default:dsnpref.NMC2

Prefix for shareable PARMLIB data sets
Record the value that your site uses here:
____________________
Default:dsnpref.NMC2.PARMLIB

AOM subsystem interface ID
Record the value that your site uses here:
AOMSSID = ____________________
Default: Domain ID of the region

NOTE
Verify that this value does not conflict with other subsystems. The AOM subsystem interface enables
system message flow to the region.

AOM SSI command prefix string
Record the value that your site uses here:
____________________
Default:aomssid>
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AOM message suppression character
Record the value that your site uses here:
____________________
Default:/

NOTE
If you use a command string prefix for other tasks, verify that this value is not in conflict with them.

External application ACB pool names
Full-screen terminal prefix

Record the value that your site uses here:
____________________
Default: NMMAF

LU1 terminal prefix
Record the value that your site uses here:
____________________
Default: NMMAV

Network Management for SNA Parameters

(Optional) Primary Program Operator (PPO) ACB Name
Record the value that your site uses here:
____________________
Default: NMPPO

(Optional) Communications Network Management (CNM) ACB Name
Record the value that your site uses here:
____________________
Default: NMCNM

(Optional) Session Awareness (SAW) ACB Name
Record the value that your site uses here:
____________________
Default: NMNTS

Volume serial number of a DASD that can be used to create temporary data sets (if required)
Record the value that your site uses here:
____________________

(Optional) Primary Program Operator (PPO) ACB Name
Record the value that your site uses here:
____________________
Default: NMPPO

NMFTP Monitor Parameters

Gather the following NMFTP Monitor information:

Name of the NMFTP Monitor started task(nmftname)
Record the value that your site uses here:
____________________
Default: NMFTPMON

Name of the NMFTP Monitor SYSIN member
Record the value that your site uses here:
SYSIN = ____________________
Default: FTPSYSIN
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Name of the NMFTP Monitor parameter member
This member contains startup parameters for the NMFTP monitor. If omitted, startup parameters are included in
the NMFTP Monitor SYSIN member previously described.
Record the value that your site uses here:
PARAMETER = ____________________

Subsystem ID for an NMFTP Monitor started task
Record the value that your site uses here:
SSID = ____________________
Default: NFTP

Prefix for NMFTP Monitor data sets
Record the value that your site uses here:
____________________
Default:dsnpref

VTAM Definitions

Gather the following information related to VTAM definitions:

VTAM major node name
Record the value that your site uses here:
____________________
Default: VTAMAPPL

System macro library
Record the value that your site uses here:
____________________
Default: SYS1.MACLIB

VTAM network definitions library
Record the value that your site uses here:
____________________
Default: SYS1.VTAMLST

VTAM macro library
Record the value that your site uses here:
____________________
Default: SYS1.SISTMAC1

VTAM load library
Record the value that your site uses here:
____________________
Default: SYS1.VTAMLIB

(Optional) External Interface Package (EIP) ACB Prefix
Record the value that your site uses here:
____________________
Default: NMTSO

TCP/IP Setup

Gather the TCP/IP setup information:
Name and release of the TCP/IP software

Record the value that your site uses here:
____________________

IBM Communications Server Parameters
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Gather information for IBM Communications Server:

Started task user ID for product region
Record the value that your site uses here:
____________________

Started task user ID forSOLVE Subsystem Interface
Record the value that your site uses here:
____________________

PW.SRC data set name
Record the value that your site uses here:
____________________
Default: /etc/pw.src

Stack IP address
Record the value that your site uses here:
____________________

PROFILE.TCPIP data set name
Record the value that your site uses here:
____________________

FTP.DATA data set name
Record the value that your site uses here:
____________________

TCPIP.DATA data set name
Record the value that your site uses here:
____________________

File Transfer Monitor Component Parameters

Gather the File Transfer setup information in the following parameters:

XCOM Data Transport

Name of the XCOM Data Transport startup JCL procedure

Record the value that your site uses here:

____________________

Name of the Default Options Table

Record the value that your site uses here:

____________________

CONNECT Direct

CONNECT:Direct for OS/390 user ID and password for the region

Record the value that your site uses here:

____________________

Concatenation of CONNECT:Direct PROCESS files

Record the value that your site uses here:

____________________

Name of the CONNECT:Direct startup JCL procedure
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Record the value that your site uses here:

____________________

CONNECT:Direct for OS/390 initialization parameter

STATISTICS.EXIT
Record the value that your site uses here:
____________________

Name of user exit, if you are using an existing exit

Record the value that your site uses here:

____________________

CONNECT Mailbox

Name of the CONNECT:Mailbox VSAM administration file

Record the value that your site uses here:

____________________

Name of the CONNECT:Mailbox startup JCL procedure

Record the value that your site uses here:

____________________

CONNECT:Mailbox for MVS initialization parameters

Name of user exit
, if you are using an existing exit
Record the value that your site uses here:
____________________

Name of the ODF file
Record the value that your site uses here:
____________________

FTP

SAF qualifier for access control

Record the value that your site uses here:

____________________

Startup Tasks

Gather information for the startup tasks:

Initial administrator user ID
Record the value that your site uses here:
____________________

Initial administrator password
Record the value that your site uses here:
____________________

Port number for inbound connections (if you intend to use TCP/IP as a transport method for INMC links - for
use with the File Transfer Management component)

Modified wording so that it reflects a component versus a product.

 57



 Netmaster® Shared Content Library 12.2

Record the value that your site uses here:
____________________
Default: 2636

Post-Installation

After you have completed the installation and setup processes, record the data set names that the Install Utility generates
for future reference.

Installation data set
Record the generated value here:
____________________
Default:dsnpref.NMC2.CC2DJCLC

Installation JCL data set
Record the generated value here:
____________________
Default:dsnpref.NMC2.C2DINST.JCL

SOLVE Subsystem Interface setup JCL data set

Record the generated value here:

____________________

Default: dsnpref.NMC2.ssiname.JCL

Region setup JCL data set

Record the generated value here:

____________________

Default: dsnpref.NMC2.rname.JCL

NMFTP Monitor region setup JCL data set (NetMaster FTM only)

Record the value generated by the Install Utility here:

____________________

Default: dsnpref.NMC2.nmftname

VTAM JCL data set

Record the generated value here:

____________________

Default: dsnpref.NMC2.VTAM.JCL

Licensing Requirements (FMIDs)
This article contains the required FMID codes for proper licensing of NetMaster 13.0

WARNING
You must install all required FMIDs for a product to function properly. The FMID requirements apply whether you
use CSM or a pax file to install a product.

NetMaster 13.0 requires the following FMIDs to be installed:

• SOLVE SSI: CC2DD01
• NetMaster 13.0: CC2DD01

 58



 Netmaster® Shared Content Library 12.2

Software Requirements
Software requirements for optional NetMaster components and interactivity with other Broadcom mainframe products

Operating Environment

Verify that you have the appropriate operating environment, namely an IBM-supported release of z/OS. Refer to the z/OS
Compatibility Matrix for more information.

Requirements for the NetMaster API Service

The NetMaster API Service is a NetMaster microservice that provides NetMaster customers with an open and standard
interface to network management data collected by NetMaster. Before you can deploy and configure the NetMaster API
Service:

• Ensure that NetMaster version 12.2 is installed and running and that all the latest maintenance has been applied to
your runtime environment.

• Ensure that a 64 bit version of Java 8 is installed.

For details on how to install the NetMaster API Service, refer to the NetMaster API Service topics in the Installing and
Upgrading section of the NetMaster NM for TCP/IP documentation.

Requirements for the NetMaster Web Portal

To use the NetMaster Web Portal you must:

• Install the NetMaster API Service
• Have one of the following browsers installed locally:

– Firefox
– Google Chrome
– Internet Explorer 11.0

For details on how to configure the NetMaster Web Portal, refer to the Deploy and Configure the NetMaster Web Portal
topic in the NetMaster NM for TCP/IP documentation.

Requirements for ReportCenter

ReportCenter is an option for NetMaster NM for TCP/IP and NetMaster FTM.The Install Utility provides an option
to install the ReportCenter feature. Install, set up, and customize your product region completely before you
install ReportCenter. For information, see ReportCenter.

NOTE
The ReportCenter component was deprecated in April of 2020. For details, refer to the associated Product
Update. While ReportCenter's viewing and reporting functionality is no longer available, customers can still use
the product for data collection, and the relevant documentation is included in this space. For information on how
you can use NetMaster to access your report data outside of ReportCenter, refer to the Database Structure topic
in this space.

Requirements for SYSVIEW Access
If you require the SYSVIEW command feature, the SYSVIEW CNM4BLOD data set must be accessible to your product
region.

Additional Software Requirements to Support the NetMaster File Transfer Management Component

Verify that you have installed the current supported version of product you intend to monitor:
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• XCOM Data Transport for Windows
• XCOM Data Transport for z/OS
• CONNECT:Direct for z/OS
• CONNECT:Direct for UNIX
• CONNECT:Direct for Windows
• CONNECT:Mailbox

CCS Requirements
Your system must have a currently supported version of Common Components and Services. The Common Components
and Services load libraries must be accessible to the product address space and the SOLVE SSI address space through
the JCL STEPLIB or system linklist.

NOTE
The latest version of Common Components and Services is included in your package.

The following Common Components and Services are used with the NetMaster products:
LMP of the CAIRIM Common Service

Authorizes your product features. LMP provides a standardized and automated approach to the tracking of
licensed software. The service uses common real-time enforcement software to validate the configuration. LMP
reports activities that are related to the license, usage, and financials of Broadcom products.

CAICCI

NOTE
Provides mainframe enterprise applications with a common communications software layer. This service
is required, for example, when forwarding alerts to Unicenter Service Desk.

CAISDI/soap
Is the z/OS Simple Object Access Protocol (SOAP) client that communicates with Unicenter Service Desk.
The component manages the communication using TCP/IP to Unicenter Service Desk and provides the basic
mechanisms that let mainframe products open Unicenter Service Desk tickets. This component is required for all
Unicenter Service Desk integration.

NOTE
If other mainframe products are installed at your site, some of these services are already installed.

LMP Key Requirements

The License Management Program (LMP) tracks licensed software in a standardized and automated way. LMP uses
common real-time enforcement software to validate the user configuration. LMP reports on activities that are related to the
license, usage, and financials of Broadcom products.

Your product is licensed with an LMP key. You acquire the LMP key with one of the following methods:

• From your product media
• With Pax ESD
• From Broadcom Support

NOTE
For more information about LMP keys, see the Common Components and Services documentation.

Code LMP Statements to Authorize Your Products

Before you start each NetMaster product, code LMP statements for product license authorization.
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Follow these steps:

1. Install CAIRIM.
2. Activate LMP.
3. Add your product license codes to the LMP statements.
4. Place the LMP statements in the KEYS member of the CAW0OPTN data set.

NOTE
The KEYS member of the CAW0OPTN data set is specified in the CAS9 JCL procedure. For more information,
see the  Common Components and Services Administration Guide.

KEYS Member - Add Execution Key

To ensure a proper initialization, add the LMP execution key, provided on your product key certificate, to the CAIRIM
parameters. To define a LMP execution key to the CAIRIM parameters, modify the KEYS member.

This sample parameter structure for the KEYS member has the following format:

PROD(pp) DATE(ddmmmyy) CPU(tttt-mmmm/ssssss)

LMPCODE(kkkkkkkkkkkkkkkk)

The parameter definitions are as follows:

PROD(pp)
Specifies the two-character product code. This code agrees with the product code already in use by
the CAIRIM initialization parameters for any earlier releases of this product (if applicable).
The possible NetMaster values are:
Y7

- NetMaster NM for TCP/IP
YX

- NetMaster NM for SNA
XY

- NetMaster NA
X3

- NetMaster FTM
ZI

- SOLVE:FTS
DATE(ddmmmyy)

Specifies the LMP licensing agreement expiration date, for example, 13MAR20.
CPU(tttt-mmmm/ssssss)

tttt
Specifies the CPU type on which LMP is to run, for example, 3090.

-mmmm
Specifies the CPU model on which LMP is to run, for example, 600.

NOTE
If the CPU type and or model require fewer than four characters, blank spaces are inserted for the unused
characters.

LMPCODE(kkkkkkkkkkkkkkkk)
Specifies the execution key (kkkkkkkkkkkkkkkk). The key certificate that is shipped with each LMP software
solution provides this LMP execution key.
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Example: Add LMP Execution Key

This example shows a control statement for the LMP execution software parameter.

PROD(<productcode>) DATE(27JUN20) CPU(3090-600/370623)

LMPCODE(52H2K06130Z7RZD6)

In this example, with your product running on the specified CPU, the LMP licensing agreement will expire on June 27,
2020. The product code and execution key values are different when you install your product at your site.

For information about how to define the LMP execution key to the CAIRIM parameters, see the  Common Components
and Services Administration Guide.

LMP Key Certificate

Examine the LMP key certificate. Your certificate contains the following information:

Product Name
Defines the trademarked or registered name of your product as licensed for the designated site and CPUs.

Product Code
Defines a two-character code that corresponds to the product.

Supplement
Defines the reference number of your license for a particular facility and has the following format:
nnnnnn-nnn

This format differs slightly inside and outside North America and, in some cases, the reference number is not
provided at all.

CPU ID
Defines the code that identifies the specific CPU for which installation of this product is valid.

Execution Key
Defines an encrypted code that LMP requires for installing your product. During the installation, it is referred to as
the LMP code.

Expiration Date
Defines the date when your license expires and has the following format:
ddmmmyy

   Example: 21Mar20

Technical Contact
Defines the name of the designated technical contact at your site who is responsible for the installation and
maintenance of your product. Broadcom addresses all LMP correspondence to this person.

MIS Director
Defines the name of the Director of MIS or the person who performs such a function at your site. If the title but not
the name of the individual is indicated on the certificate, supply the actual name when correcting and verifying the
certificate.

CPU Location
Defines the address of the building in which the CPU is installed.
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Security Requirements

Security Requirements

IMPORTANT
If you are upgrading to release 12.0 of NetMaster NM for TCP/IP or NetMaster FTM, there are additional TCP/
IP stack-related security requirements that are detailed in the Post installation Tasks section of the installation
instructions. Specifically, make sure to review the Prepare IBM Communications Server (TCP/IP and FTM only)
topic so that you understand all of the 12.0 related security requirements.

When you prepare your z/OS task for startup, the following authorities are required on your system:

• If you plan to use Electronic Software Delivery (ESD) to download the product, you require access to UNIX System
Services (USS).

• You have READ authority to data sets with a prefix of CAI.*.
• You have UPDATE authority to the following data sets or libraries:

– Started task PROCLIB that stores the run-time JCL job, for example, SYS1.PROCLIB
– SYS1.PARMLIB
– SYS1.VTAMLST or the library that stores VTAM application definitions and VTAM initialization parameters
– SYS1.VTAMLIB for terminal mode table definitions
– Master catalog, a requirement if you intend to define alias entries for data set prefixes

• You have authority to update the following initialization parameter data set members if necessary:
– SYS1.PARMLIB(IEFSSNxx) to add subsystem IDs
– SYS1.PARMLIB(IEAAPFxx) to APF-authorize your load libraries
– SYS1.PARMLIB(CONSOLxx) if your system does not use extended MCS consoles
– SYS1.PARMLIB(LPALSTxx) if you want to use the SOLVE SSI task as the PPI provider
– SYS1.PARMLIB(PROGxx) if you want Auditor for z/OS or  to know of your products for your auditors

• Ensure that the following conditions are met:
– The user IDs associated with your started tasks have access to the run-time data sets created by the installation

and setup processes (UPDATE authority required).
– The user ID associated with the product region started task is authorized to issue system commands.
– The user IDs associated with the product and SOLVE SSI region must have authority to use UNIX System Services.

Storage Requirements
Verify that you meet the storage requirements for all products that you want to install.

Storage Requirements for All NetMaster Products

To install all NetMaster products listed at the top of this page, meet the following 3390 DASD space requirements:

• Installation via CSM or Pax file requires 174 MB of z/OS UNIX file system space for the downloaded and unpacked
files.

• For the installation and setup, the following spaces are required:
– Installation = 1378 cylinders
– IBM System Modification Program/Extended (SMP/E) libraries = 1613 cylinders
– Setup = 1496 cylinders
– Setup temporary work area = 1400 cylinders
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Storage Requirements for NetMaster NM for TCP/IP

NetMaster NM for TCP/IP has the following 3390 DASD space requirements:

• Installation via CSM or Pax file requires 174 MB of z/OS UNIX file system space for the downloaded and unpacked
files.

• For the installation and setup, the following spaces are required:
– Installation = 1191 cylinders
– IBM System Modification Program/Extended (SMP/E) libraries = 1265 cylinders
– Setup = 1360 cylinders
– Setup temporary work area = 1400 cylinders

Storage Requirements for NetMaster FTM

NetMaster FTM has the following 3390 DASD space requirements:

• Installation via CSM or Pax file requires 174 MB of z/OS UNIX file system space for the downloaded and unpacked
files.

• For the installation and setup, the following spaces are required:
– Installation = 1253 cylinders
– IBM System Modification Program/Extended (SMP/E) libraries = 1467 cylinders
– Setup = 1498 cylinders
– Setup temporary work area = 1400 cylinders

Storage Requirements for NetMaster NA

NetMaster NA has the following 3390 DASD space requirements:

• Installation via CSM or Pax file requires 174 MB of z/OS UNIX file system space for the downloaded and unpacked
files.

• For the installation and setup, the following spaces are required:
– Installation = 941 cylinders
– IBM System Modification Program/Extended (SMP/E) libraries = 1166 cylinders
– Setup = 808 cylinders
– Setup temporary work area = 1400 cylinders

Storage Requirements for NetMaster NM for SNA

NetMaster NM for SNA has the following 3390 DASD space requirements:

• Installation via CSM or Pax file requires 174 MB of z/OS UNIX file system space for the downloaded and unpacked
files.

• For the installation and setup, the following spaces are required:
– Installation = 1024 cylinders
– IBM System Modification Program/Extended (SMP/E) libraries = 1284 cylinders
– Setup = 801 cylinders
– Setup temporary work area = 1400 cylinders

Storage Requirements for SOLVE:FTS

SOLVE:FTS has the following 3390 DASD space requirements:
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• Installation via CSM or Pax file requires 174 MB of z/OS UNIX file system space for the downloaded and unpacked
files.

• For the installation and setup, the following spaces are required:
– Installation = 932 cylinders
– IBM System Modification Program/Extended (SMP/E) libraries = 1213 cylinders
– Setup = 792 cylinders
– Setup temporary work area = 1400 cylinders

Use Concurrent NetMaster Releases
You can install this release of your product and can continue to use an older release in another SMP/E environment. If you
plan to continue to run a previous release, consider the following points:

• When you install the product into an existing SMP/E environment, the new installation deletes previous releases in that
environment.

• If you acquired your product using SMP/E JCL, select different target and distribution zones for your new release from
where your current release is installed. The new zones use different libraries than your current release.

NOTE
CSM™ (CSM) installs a product into a new SMP/E environment by default. You can select an existing SMP/E
environment from your working set.

• Define DDDEF entries in your new zones to point SMP/E to the proper libraries for installation. Ensure that they point
to the new release libraries.

Installation Method
Supported NetMaster Installation Methods

The following installation methods are supported:

• z/OSMF
• Native SMP/E JCL

Next steps: Go to the procedure for the installation method you choose:

• Install Products Using z/OSMF
• Install Products Using SMP/E JCL

Prepare to Upgrade (Migrate)
When you upgrade, you migrate data from the old region to the new region, for example, from the 12.1 region to the
12.2 region. You can also migrate data as part of a same-release migration, for example, cloning or replicating the same
release of NetMaster from one region to another.

Some migration tasks require actions on the region that you are migrating from. If you plan to reuse resources, ensure
that you perform the following tasks before you shut down your existing region for the last time. These resources can
include the access control block (ACB) name and started task name.

NOTE

Do not migrate or re-use content from CC2DPLD, CC2DMAPO, CnnnnEXEC, MODSDIS, or PANLDIS datasets
from older product releases.

To upgrade NetMaster products, you follow this general process:

1. Understand the terminology:
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– Region means the started tasks that run the NetMaster software. The region points to data sets for a specific
release of NetMaster, for example, 12.1 or 12.2.

– In a parallel upgrade, you install the new software and create a new region for it. While you test it, you keep your
existing installation running in the old region.

– In an in-place upgrade, you update the region to point to the new NetMaster data sets instead of the data sets from
an earlier release.

2. Decide whether to perform a parallel upgrade or an in-place upgrade. Typically, you perform a parallel upgrade in a
test environment to test the new software. After you have tested it, you typically perform an in-place upgrade in your
production environment. Our documentation follows this model.

3. Prepare to Upgrade (this topic), which typically includes migrating your existing parameter group values, MODS files,
knowledge base, and so on to the new region.

4. Follow the same processes and procedures as a new installation, including all installation tasks outlined in the
Installation Checklist.
The documentation includes upgrade-specific information, as needed, such as in the following sections:
– Update the NPF and SAF Security Members in Prepare to Start Your Products  
– Upgrade (Migrate) Your Product.  

Prerequisites

Verify that you have performed all tasks in Prepare to Install, including completing your installation worksheets and
verifying the installation prerequisites.

Migrate Parameter Group Values

To migrate previous parameter group values to a new product region, you migrate the initialization (INI) file. Migrating the
INI file is a three step process:

1. Generate the INI file in the old region. If you have already done so, you can skip this step.
2. Configure the INI file for the new region.
3. Start the new region using your INI file.

The following sections describe each step in detail.

Generate the Initialization File

Perform these tasks to configure a region from an initialization file. If you are deploying multiple regions, each region must
be configured for its local environment. After you have configured your first region, you can build an initialization file from
that region. You can then configure it for use with your other regions. By building an INI file from your first new region,
you can work more efficiently because you are copying the environmental settings rather then re-defining them for each
region.

The initialization file is produced from a running region for your product.

Complete the following steps:

1. From the Primary Menu, enter /CUSTOM.
The Customizer panel appears.

2. Select the option G - Generate INI Procedure.
The Generate INI Procedure panel appears.

3. Enter the data set name and the member name of the file in the Generate INI File Details section.

NOTE
The data set must be in the COMMANDS concatenation of the RUNSYSIN member for the region in which it
is used.
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4. Ensure that the member name and data set name are correct. Enter YES in the Replace Member? field if you are
replacing an existing member.

5. Press F6 (Action).
The initialization file is generated.

6. Make a note of the data set and member names and press F6 (Confirm).
The details are saved.

Configure the Initialization File

The initialization file must be configured before it can be used for other regions. You can perform this configuration as
follows:

• Configure an individual initialization file for each region.
• Configure a common initialization file for multiple regions.

You can use system variables and static system variables with both of these methods. The variables substitute for the
initialization parameters in the INI file.

You can delete the configuration section for a whole parameter group to let the new regions use the defaults.

WARNING
Review and update the file if necessary. Verify that names such as ACBs, data sets, and interfaces are suitable
for the new region. After you start the region, you can review the parameter values and can regenerate the
initialization file if necessary. Generation of the INI file replaces custom code, such as code that includes MVS
system symbols, with the actual values. If you regenerate the file, you must reapply the custom code.

NOTE

During the region initialization, the initialization file passes all parameter values to the INI file procedure and the
procedure overwrites the parameter group values. If you do not want to overwrite some settings, comment out or
delete the corresponding statements in the initialization file.

Configure Individual Initialization Files

You can customize an initialization file from one region so that it can be used for another region, as follows:

1. Open the initialization file in edit mode using your TSO editing tool.
2. Substitute the parameters in the initialization file with one of the following values:

– Hard-coded data set names for the region in which the file is used
– System variables
These substitutions enable the initialization file to work in regions with different data sets than the region in which it
was generated.

3. Save the changes to the initialization file.
4. Copy the initialization file to the region TESTEXEC or one of the other libraries in the COMMANDS concatenation.
5. Repeat steps 1 through 4 for each initialization file needed.

NOTE
To facilitate this procedure, ensure that the source region and the destination regions have the same product
sets.

Configure a Common Initialization File

You can customize an initialization file using variables so that it can be used for multiple regions, as follows:

1. Create a data set that is available to every region to be initialized from the common initialization file, for example,
PROD.INIFILES.
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2. Add the newly created data set to the COMMANDS concatenation of the RUNSYSIN member to every region to be
initialized from the common initialization file.

NOTE
RUNSYSIN is located in TESTEXEC.

3. Copy the generated initialization file into the new INIFILES data set.
4. Open the initialization file in edit mode using your TSO editing tool.
5. Replace the relevant generated variables in the initialization file with the following system variables:
&ZDSNQLCL

The local VSAM data set qualifier.
&ZDSNQSHR

The shared VSAM data set qualifier.
&ZACBNAME

The primary VTAM ACB name that the region uses.
&ZDSNQLNV

The local non-VSAM data set qualifier.
&ZDSNQSNV

The shared non-VSAM data set qualifier.
&ZNMDID

The domain identifier.
&ZNMSUP

The system user prefix.
6. Replace the relevant generated variables in the initialization file with the z/OS static system symbols as follows:
&SYSCLONE

The short name for the system.
&SYSNAME

The name of the system.
&SYSPLEX

The name of the sysplex.
&SYSR1

The IPL VOLSER.
7. Save the changes to the initialization file.

Configure Your Region to Start From the Initialization File

The INIFILE parameter in the RUNSYSIN member specifies the name of the initialization file. Updating your RUNSYSIN
member causes your region to set its initialization parameters from the initialization file. All Customizer parameter settings
are overwritten.

IMPORTANT
If you update a parameter group online and you want to keep the changes for subsequent region startups, you
must regenerate the initialization file.

Follow these steps:

1. Open your RUNSYSIN member using a text editor.
2. Insert the line PARM='INIFILE=membername' into your RUNSYSIN member.
3. Save the member.
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Prepare to Migrate Knowledge Base

If you want to migrate your knowledge base, consider the following:

• To keep a copy of an old distributed ResourceView template (for example, you might have modified it), copy this
template to a new template image version above 0009. You can copy a template image from the Template System
Image List panel (/RADMIN.T).

• To keep a copy of an old distributed EventView rule set (for example, you might have modified it), make a copy of this
rule set under a different name. (If the rule set is associated with a system image, update the association accordingly.)
You can copy a rule set from the Ruleset List panel (/EADMIN.R.R).

Prepare for Multi-system Network Migration

When preparing for a multi-system migration, keep in mind the following guidelines:

• You cannot link and synchronize a new region with a region running an earlier release of the product.
• You can use migration mode to help in the migration of an existing multisystem network.

Migration mode gives the new product region the same level of visibility as normal synchronization, but with a slightly
reduced command capability. The main difference between migration mode and normal synchronization is that the
databases are not synchronized. Maintaining the database at a single point is not possible in migration mode.

If you are upgrading multiple synchronized regions to this release, use the following steps as a general guideline for the
process. Detailed steps can be found in the Synchronize a Migrated Region topic, in the Upgrade (Migrate) Your Product
section of the installation topics.

1. Ensure that your existing multi-system network has at least two focal regions. If you have only one focal region, unlink
a subordinate region and relink it as a focal region.

2. Choose a focal region, and unlink it from the multi-system network.
3. Upgrade the focal region, and perform migration tasks.
4. After you have completed all of the steps in this guide, link your new focal region in migration mode to an existing focal

region.
After the new region is linked back, you can monitor all resources for all linked regions from the new region.

5. Select the next product region that you want to upgrade, and unlink it.
6. Upgrade this product region, and then synchronize it to the focal region that you upgraded in Step 3.
7. Continue until all regions are upgraded.

Each region can be migrated as required without losing the benefits of multi-system monitoring.

NOTE
You only perform knowledge base migration for the first region because the focal knowledge base contains
details of all linked regions.

NOTE
You only link the first new focal region in migration mode.

Install Products Using z/OSMF
Learn how to install product software using z/OSMF.

As a systems programmer, your responsibilities include acquiring, installing, maintaining, and configuring mainframe
products on your systems. z/OSMF lets you perform these tasks for Broadcom mainframe products and mainframe
products from other vendors. z/OSMF lets you manage software on your z/OS systems through a browser at any time,
from any location. By streamlining some traditional tasks and automating others, z/OSMF can simplify some areas of
system management and also reduce the level of expertise that is required for managing system activities. Experienced
users can view, define, and update policies that affect system behavior, monitor system performance, and manage z/OS
software.
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As products and vendors adopt z/OSMF services, you can install and maintain all your mainframe products in a common
way according to industry best practices. After configuration is complete, you can execute the product and easily provision
new software instances for use on other systems throughout your environment.

Use the following topics to guide you through the installation process using z/OSMF:

Address z/OSMF Requirements
Provides information about z/OSMF general configuration and security requirements.

Acquire a z/OSMF Portable Software Instance
Provides the steps to acquire the product software from Broadcom Support and register the portable software
instance in z/OSMF.

Install Product Software Using z/OSMF Deployments
Provides the steps to install (deploy) the portable software instance to an LPAR using z/OSMF Deployments. This
step creates the SMP/E environment and runs the RECEIVE, APPLY, and ACCEPT steps to prepare the software
instance for SMP/E operations. This step also:

• Customizes the data set names that are defined to SMP/E.
• Mounts required USS files if necessary.
• Performs workflow execution to customize the deployed runtime environment for use on a specific z/OS

system.

Import Product Information into z/OSMF
Provides the steps to import the Broadcom product information file so that z/OSMF has access to the latest
product release information. For a list of products using z/OSMF, see Mainframe Products using z/OSMF in the
Mainframe Common Maintenance Procedures documentation.

TIP
See our installation best practices article for a list of comprehensive z/OSMF video training from IBM.

When these tasks are completed, you are ready to install preventive maintenance. You can also configure software
instances using z/OSMF workflows.

Address z/OSMF Requirements
Prepare for installation using z/OSMF by addressing the requirements in this topic.

Before you install your Broadcom mainframe products using IBM z/OSMF, address the installation and security
requirements in the following table:

NOTE
Your systems programmers and security administrators can complete these tasks in parallel.

Task Description Role

Apply required maintenance
for Common Components
and Services (CCS) Version
15.0 (SO12499)

The CCS PTF installs load module stubs for select IBM products into your
installed CCS library hlq.CAW0CALL. If you are prompted during installation
for the data set name of a load library for an IBM product that is not installed,
specify your installed hlq.CAW0CALL data set name.

Systems Programmer

Configure z/OSMF The IBM z/OS Management Facility Configuration Guide is your primary
source of information about how to configure z/OSMF. You can open the IBM
documentation in a separate browser tab for reference during installation of your
products using z/OSMF Deployments. To prevent configuration errors and to
enable z/OSMF Software Update for maintenance, apply all z/OSMF related
maintenance before you begin the installation process.

Systems Programmer,
Security Administrator,
Domain Administrator
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Task Description Role

Configure z/OSMF security
for ACF2, Top Secret, or
IBM RACF

Configure security in your ESM to authorize users and resources. To prevent
SSL handshake failures when importing product information into z/OSMF, make
sure that you have added the Digicert Intermediate CA certificate to the z/OSMF
keyring. For information, see Import Product Information into z/OSMF.

Security Administrator

Confirm installer privileges Confirm that the installer has read, create, update, and execute privileges
in z/OS. Write access is also required to the UNIX System Services (USS)
directories that are used for the installation process. To deploy a product
that has USS components, the installer's user ID must have access to
the appropriate resource profiles in the UNIXPRIV class, access to the
BPX.SUPERUSER resource profile in the FACILITY class, or UID(0). For
UNIXPRIV, read access is required to SUPERUSER.FILESYS.CHOWN,
SUPERUSER.FILESYS.CHGRP, and SUPERUSER.FILESYS.MOUNT.

Security Administrator

Address USS requirements • Create a USS directory to receive the z/OSMF pax file and to perform the
unpack steps.

• Confirm that you have write authority to the USS directories that are used for
the z/OSMF pax installation process.

• Confirm that you have available USS file space.
To download and unpack the pax file, you need free space that is approximately
3.5 times the pax file size in the file system that contains the pax directories. For
example, to download and unpack a 14-MB pax file, you need approximately 49
MB of free space in the file system hosting your pax directory. If you do not have
sufficient free space, error messages like EZA1490I Error writing to data set or
EZA2606W File I/O error 133 can occur.

Systems Programmer,
Security Administrator

Configure SMP/E Internet
Service Retrieval

Lets you receive and download maintenance on a regular cadence or build
custom maintenance packages (order PTFs, APARs, critical, recommended, all,
or just HOLDDATA). This step is our recommended best practice when installing
maintenance and is required to use z/OSMF Software Update. For configuration
details, see the Mainframe Common Maintenance Procedures documentation.

Systems Programmer,
Security Administrator

After these requirements have been addressed, you are ready to acquire a z/OSMF Portable Software Instance or
Configure a Software Instance using z/OSMF Workflows.

Acquire a z/OSMF Portable Software Instance
Learn how to acquire a z/OSMF portable software instance.

As a systems programmer, you can acquire a z/OSMF portable software instance (PSWI) for your product from Broadcom
Support and then add the portable software instance to z/OSMF. The product SMP/E environments are pre-built at
Broadcom, backed up, and made available for download as a PSWI.

The PSWI includes the SMP/E CSI data sets, all associated SMP/E-managed target and distribution libraries, non-SMP/E-
managed data sets, and metadata that is required to describe the PSWI.

The following diagram illustrates the acquisition process:
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1. Review the installation best practices and address all requirements.
2. Complete one of the following tasks to Order the z/OSMF Portable Software Instance:

– Download the PSWI to the z/OSMF host from the Broadcom download server.
Before you use this option, complete the one-time security configuration tasks to use the RECEIVE
FROMNETWORK (RFN) process through GIMGTPKG and SMP/E. See Prepare for Secure Internet Delivery.

– Download the PSWI to your laptop and FTP it to a USS directory on the mainframe or download it to z/OS.
3. Register the portable software instance in z/OSMF.

Prepare for Secure Internet Delivery

Perform the following one-time security configuration steps to instruct the SMP/E RECEIVE command and the
GIMGTPKG service routine to download the PSWI using HTTPS. GIMGTPKG performs the SMP/E RECEIVE
FROMNETWORK TRANSFERONLY command functions. SMP/E supports secure and encrypted download operations
using HTTPS (HTTP over SSL, Secure Sockets Layer). The default z/OS Java truststore manages the certificates.

NOTE
If your site has already configured the server certificate to acquire solutions and process maintenance requests
through https://downloads.broadcom.com, skip this task. Go to order the z/OSMF Portable Software Instance.

1. Download the certificate:
https://ftpdocs.broadcom.com/cadocs/0/certs/digi-inter-new/digicert_intermediate_2031.crt

Record the location on your workstation where the certificate now resides.
2. Upload the certificate as text data to your z/OS system in RECFM=VB and LRECL=84 format. If you use FTP, use the

following commands to avoid truncation:
ASCII

QUOTE SITE WRAP LRECL=84 RECFM=VB

PUT your_PC_file_name 'your.zos.dataset.name'

quit

The certificate now resides on z/OS.
3. Add the certificate to the External Security Manager (ESM) database:

– For ACF2, specify:
SET PROFILE(USER) DIV(CERTDATA)

INSERT CERTAUTH yourcertname DSN(‘your.zos.dataset.name’) -

  LABEL(yourlabelname) USAGE(CERTAUTH) TRUST

– For Top Secret, specify:
TSS ADD(CERTAUTH) DIGICERT(yourcertname) LABLCERT(yourlabelname)-

DCDSN(‘your.zos.dataset.name’) TRUST

– For IBM RACF, specify:
RACDCERT CERTAUTH ADD(‘your.zos.dataset.name’) + 

WITHLABEL(‘yourlabelname’) TRUST
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The ESM database now includes the certificate.
4. Grant UPDATE access to the IBMFAC(IRR.DIGTCERT.LISTRING) to the user ID submitting the FTP JCL:

– For ACF2, specify:
SET RESOURCE(FAC)

RECKEY IRR ADD( DIGICERT.LISTRING UID(userid) SERVICE(UPDATE) ALLOW)

– For Top Secret, specify:
TSS PER(userid) IBMFAC(IRR.DIGTCERT.LISTRING) ACC(UPDATE)

– For IBM RACF, specify:
PERMIT IRR.DIGTCERT.LISTRING CLASS(FACILITY) ID(userid) ACCESS(UPDATE)

The user that submits the FTP JCL can use a virtual CERTAUTH keyring to authenticate the FTP server. The
certificate does not need to be added to the keyring of the FTP user.

The one-time security configuration is complete. You are now ready to Order the z/OSMF Portable Software Instance.

Order the z/OSMF Portable Software Instance

You can order the z/OSMF portable software instance from the Broadcom Support and download the PSWI using GIMZIP
to z/OSMF or download the PSWI to a local z/OSMF host as a single pax file. You can download directly to the mainframe
or you can download to your workstation and then transfer the pax file to the mainframe. A file transfer utility, such as FTP,
is required to transfer data to the mainframe.

Use the following procedure to create a service order from the Broadcom Support site for a product-specific PSWI:

1. Go to Broadcom Support and select Software, Mainframe Software, and My Downloads.
2. Log in using your Broadcom Support username and password.

The My Downloads page appears.
3. Select a product from the list or enter the product name in the Search field.

The product page appears with two tabs under the product name: Products and Solutions.
4. Under Products, select the product that you want to download.

A list by release, service pack, and language appears.
5. Use the hypertext link to select a release.

The Primary Downloads page appears. This page shows the product-specific software packages that you can select
to download.
If an Additional Downloads page is available, this page shows more software packages that are related to your
product selection that you can download. These products may already be installed.

6. Review the packages that appear under Primary Downloads and Additional Downloads and complete the following
steps:
a. View the file information for the product that you want by selecting the right arrow key (>) or by selecting Expand

All.
b. Select the checkbox under Download for the PSWI (productid.VnnRn.ZOSMF.pax.Z) and other files that you

want to include in the product download.
c. Select one of the following download methods:

• If your product is RFN-enabled, a GIMZIP download option is available. Select GIMZIP to acquire the product
package from the Broadcom download server directly to your z/OSMF host system using z/OSMF Software
Management. Go to Step 7.

• Select HTTPS Download or Secure FTP Download to download the files from the Broadcom download server.
Secure FTP Download is the preferred method. Go to Step 8.
To select a download method from the Download Manager, select Download Selected. This option lets you
download multiple files at one time.

For download tips, see Product Download Help. For sample JCL and security requirements, see Download Methods
and Locations.

7. If you selected GIMZIP, the GIMZIP text changes to Order is Placed. An email is sent to the order creator.
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Complete the following steps to generate the required SERVER XML to download the PSWI from the FTP download
server to your mainframe using the GIMGTPKG service routine. GIMGTPKG transports the GIMZIP packages from a
remote FTP server to a local host.
a. Use the link in the email to access the order details (site ID, order number, and product release) on the Download

History page in the Download Manager on Broadcom Support.
b. Select GIMZIP to access the service order details (SERVER XML) in a text file. For example:

<SERVER 

   host=”ftpserver.broadcom.com”

   user=”joesmith”

   pw=”password”

 > 

 <PACKAGE

    file=”/order/product/GIMPAF.XML”

    hash=”01234567890123456078901234567890”

    id=”BROADCOM”

 > 

 </PACKAGE> 

</SERVER>

The SERVER XML contains the required information for the download server to receive the network package.
c. Copy the SERVER XML to your clipboard and change the id tag to name the subdirectory in the SMPNTS

directory. Use this copy to register the PSWI in z/OSMF using the Add From Download Server option.
Go to Register the Portable Software Instance in z/OSMF.

8. If you selected Secure FTP in Step 6, the Secure FTP Download Instructions pop-up appears.
a. Copy the host URL (downloads.broadcom.com) and paste it into a browser.
b. Log in using one of the following options:

• Broadcom Support Portal username and password
• Secure Access Token

To use this option, select Generate Access Credentials, specify your email address and password, and select
Generate. Before you close the window, copy and save the generated FTP credential details (username and
password) into a text file.

c. Copy the path for the zip file located in Order Location. This file identifies the order to be downloaded. For
example, /12345678.zip.

d. Use the following sample JCL with an added JOB card to download the z/OSMF pax file using FTP:
 //GETPAX   EXEC PGM=FTP,REGION=0K

 //SYSPRINT DD SYSOUT=*

 //OUTPUT   DD SYSOUT=*

 //INPUT    DD *

 downloads.broadcom.com

 supportportalemail or generatedUsername 

 supportportalpassword or generatedPassword

 Binary

 get orderlocation + ‘yourUSSpaxDirectory’ (rep

 quit

 /*

 //*

e. Execute JCL to unpack the installation file and restore the individual pax files. Sample JCL follows:
//USSBATCH EXEC PGM=BPXBATCH

//STDOUT   DD SYSOUT=*

//STDERR   DD SYSOUT=*

//STDPARM  DD *

//* Be sure that there are no line numbers on the input lines.

 74



 Netmaster® Shared Content Library 12.2

sh cd /yourUSSpaxdirectory/;

pax –rvf productid.VnnRn.ZOSMF.pax.Z

/*

//*

Customize the sample JCL as follows:

• Add a JOB statement.
• Update the USS directory (yourUSSpaxdirectory) with the path name where you want to copy the pax file.
• Update productid.VnnRn.ZOSMF.pax.Z with the name of the pax file that you want to copy to the mainframe.
• Submit the customized JCL.

USSBATCH can take several minutes to execute. A return code of zero is expected. Any other return code
indicates a problem.
You can also use OMVS to unpax the z/OSMF pax file. For example:
$ cd /yourUSSpaxdirectory

$ pax -rvf productid.VnnRn.ZOSMF.pax.Z

After successful execution, the individual pax files are restored and ready for use. You are now ready to register
the PSWI in z/OSMF using the Add From z/OSMF System option.

Go to Register Portable Software Instance in z/OSMF.

Register Portable Software Instance in z/OSMF

After you acquire and download the PSWI to a local z/OSMF host system, log in to z/OSMF to register the product
software and define the PSWI to z/OSMF as shown in the following procedure. When you complete these steps, the PSWI
is registered in z/OSMF and ready for installation (deployment).

1. Log in to the z/OSMF web interface and select your user ID in the top or bottom right-hand corner to switch between
the Desktop Interface and Classic Interface.

2. Complete one of the following steps to display the Software Management page:
a. In the Desktop Interface, select Software Management.
b. In the Classic Interface, select Software, Software Management.

3. Select Portable Software Instances to define your PSWI to z/OSMF.
4. Select Add from the Actions menu and select From Download Server (GIMZIP download) or From z/OSMF System

(HTTPS or Secure FTP download) as applicable.
For detailed steps, see Tutorial 2 - Add a PSWI from IBM.
Use the default CLIENT XML or if needed, specify the CLIENT XML attributes that you use in other SMP/E jobs to
download software products or PTFs from the Broadcom download servers. For example:
<CLIENT  downloadmethod="https"

         downloadkeyring="javatruststore"

         javahome="/usr/lpp/java/J8.0"

         >

</CLIENT>

NOTE
For more information about specifying the CLIENT XML tag, see Content of CLIENT data set in the IBM
documentation.

downloadmethod
Specifies the network protocol for downloading the files from a remote server. HTTPS is the only supported
option. When you specify https, certificates are required to perform the SSL handshake with the HTTPS server to
encrypt the network activity. The location of the certificates is defined using the downloadkeyring attribute.
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downloadkeyring
Identifies the location of the certificates that are required to perform SSL operations with the HTTPS server
where the files to be downloaded reside. Specify the name for an external security manager (ESM) keyring or the
keyword javatruststore.
The name of the keyring can specify a real or a virtual keyring.
To indicate that all CA certificates that are defined in the ESM can be used to perform SSL operations, specify
“*AUTH*/*” for the CERTAUTH virtual keyring userid/keyring value.

javahome
Specifies the location of the Java runtime to be used by SMP/E.

The PSWI exists on your z/OS system and is defined to z/OSMF. The product software is ready for installation. Go to
Install Product Software using z/OSMF Deployments.

Install Product Software Using z/OSMF Deployments
Learn how to install product software using z/OSMF Deployments.

As a systems programmer, your responsibilities include installing product software in your z/OS environment. After
the portable software instance or software instance is registered in z/OSMF, you can use z/OSMF Deployments to
install the product software and create the product data sets (global, CSI, target libraries, and distribution libraries) for
the new software instance. The deployment jobs create a copy of the source product data sets to create the product
target runtime environment. Creating a copy of the SMP/E target data sets keeps the SMP/E environment clean and it
also isolates the product runtime environment for maintenance activities. You can also perform z/OSMF workflows to
customize the SMP/E data sets, mount UNIX System Services (USS) files if necessary, and configure the new software
instance on the target system.

To install Broadcom mainframe products using z/OSMF and make the product software available for use on a system
by users and other programs, define a new deployment. This step defines the SMP/E environment name and the prefix
of the CSI data set in z/OSMF. You also specify data set allocation parameters for all SMP/E data sets, target libraries,
and distribution libraries. To define a new deployment, complete the deployment checklist (specify the USS path, DSN,
VOLSERs), and submit the deployment jobs through the z/OSMF user interface. When the deployment is complete, you
have a source and target copy of the software.

NOTE
For more information about these tasks, see Deploying software in the IBM documentation.

Subsequent maintenance activities for the product update the SMP/E environment without affecting your active product
runtime environments. You decide when to redeploy the maintenance-updated SMP/E target data sets to each of the
product runtime environments.

Before you begin this process, review the installation best practices and verify the installation requirements in Prepare for
Installation.

NOTE
The installer requires read, create, update, and execute privileges in z/OS. Write access is also required to the
USS directories that are used for the installation process. To deploy a product that has USS components, the
installer's user ID must have access to the appropriate resource profiles in the UNIXPRIV class, access to the
BPX.SUPERUSER resource profile in the FACILITY class, or UID(0). For UNIXPRIV, read access is required to
SUPERUSER.FILESYS.CHOWN, SUPERUSER.FILESYS.CHGRP, and SUPERUSER.FILESYS.MOUNT.

1. Display the Deployments table in z/OSMF (Software Management, Deployments).
2. Define a new deployment by selecting New from the Actions menu.

The deployment checklist displays. You can also modify, view, copy, cancel, or remove existing deployments.
3. Complete the deployment checklist items as described in Defining new deployments in the IBM documentation.
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As you complete the deployment checklist, be sure to make the following selections:
a. Specify the properties for this deployment (name, description, and optional category).
b. Select the software to deploy.

For this step, select the Portable Software Instance button and select your package.
c. Select the objective for this deployment to indicate where and how you want to install the selected portable

software instance.
For this step, indicate that you want to create a software instance and specify the global zone CSI and the system
where the target software instance will reside.

d. Check for missing SYSMODs and view missing SYSMOD reports.
For this step, deselect the following report options:
• Requisite SYSMODs and Fix Categories reports
• Regressed SYSMODs and HOLDDATA Delta reports

e. Configure this deployment to define the target software instance.
• For DLIBs, specify Yes to copy the distribution zones and libraries that are associated with the source software.

You can customize the names and the storage class or volumes of the new data sets.
• For Model, indicate The source software to use as a model. z/OSMF uses the data sets, volumes, mount

points, catalogs, and SMP/E zones that are associated with the model to specify default values for the target
software instance.

• For SMP/E Zones, the DLIB and TLIB names do not typically need to be changed.
• For Data sets, change the target data set name prefix to the one that you want to use for your deployment.

Specify a volume or storage class to identify where to create the target data sets.
• For Catalogs, no action is required assuming that your target data set prefix is defined in a user catalog.
• For Volumes and Storage Classes, no action is required. A summary is presented of the target data sets to be

created and how much space is required.
• For Mount Points, review the mount points for the UNIX file system data sets that are included in the target

software instance. When specifying a new target mount point, retain the static path extension in the path name
to prevent failures in the configuration workflow. For example, targetpathname/staticpathextension Replace /
staticpathextension with the product-specific value. For example, /sysview/cnm4g00, or /caspool, or /Vantage,
etc. If your product does not include USS directories, use /staticpathextension..

NOTE
If your product does not include USS directories, ignore this instruction.

f. Define the job settings to generate JCL to install the software and view the deployment summary. For this step,
update the JOB statement as needed.

NOTE
If the target system for the deployment is in a JES Multi-Access Spool (MAS) and the mount point is only
accessible from the target system, add a System Affinity (SYSAFF) to the job card to ensure execution
on the system where the zFS resides.

g. Submit the deployment jobs in sequential order, wait for each job to complete, and then select Refresh to register
job completion in z/OSMF.
A return code of zero is expected.
When all deployment jobs have executed successfully, you have unzipped and renamed the product data sets, and
updated the CSI data sets. The product data sets have also been successfully copied and the properties for the
target software instance have been specified.

h. Execute workflows if any exist for the software being deployed. Most products have at least one of the following
workflows:

Post SMP/E Workflow
Updates the CSI with site-specific external data sets, relinks load modules, and optionally mounts USS
directories.
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NOTE
If prompted for the data set name of a load library for an IBM product that is not installed, specify your
installed Common Components and Services for z/OS CCS_hlq.CAW0CALL data set name.

Base installation Workflow
Configures a new software instance for your product software.

Upgrade Workflow
Updates an existing software instance for your product to a new product release.

NOTE
For a list of products with workflows to complete post-install configuration, see Mainframe Products using
z/OSMF for Software Management in the Mainframe Common Maintenance Procedures documentation.

i. Specify a name and description for the new target software instance.

The deployment process is complete. The new software instance is defined to z/OSMF. You are now ready to Import
Product Information into z/OSMF before you install product maintenance.

Import Product Information into z/OSMF
Learn how to import a product information file into z/OSMF.

As a systems programmer, your responsibilities include maintaining a current repository of acquired product packages
that are ready for installation in your mainframe environment. z/OSMF lets you view a consolidated list of the products and
maintenance packages that are included in each software instance or portable software instance.

You can import product information for the  Broadcom mainframe products that you have installed on z/OS into z/
OSMF. After you retrieve the product information, use z/OSMF Software Management to obtain a list of products that
are contained in your software instances. This information helps you to determine which products are nearing or have
reached end of service (EOS) or end of life (EOL) support. This information is useful when planning future installations
and upgrades. You can also use this information to identify software instances that will be affected by changes to a
product.

The product information file for Broadcom mainframe products is stored on the following FTP directory:

https://ftpdocs.broadcom.com/WebInterface/phpdocs/0/MSPSaccount/COMPAT/BroadcomProdInfo.txt

You can load the contents of the Broadcom product information file into z/OSMF from:

• The Broadcom FTP directory directly
• Your local workstation
• A z/OS data set or UNIX file

After you load the file, retrieve the product information in z/OSMF from the Products view in the Software Management
task.

If you create software instances or portable software instances in z/OSMF, import the product information file again so that
you have current information to display for your installed products.

Broadcom recommends that you repeat the load procedure on a regular schedule or at least monthly to ensure that
you have current Broadcom product information available in z/OSMF. This process ensures that you have access to all
product packages as they become available.

Enable Secure Downloads

To prevent SSL handshake failures when importing product information into z/OSMF, confirm that you added the Digicert
Intermediate certificate authority (CA) certificate to the z/OSMF keyring.

Use the following procedure to enable secure downloads:
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NOTE
This procedure assumes that you have configured z/OSMF security for ACF2, Top Secret, or IBM RACF to
authorize users and resources.

1. Download the certificate:
https://ftpdocs.broadcom.com/cadocs/0/certs/digi-inter-new/digicert_intermediate_2031.crt

Record the location on your workstation where the certificate now resides.
2. Upload the certificate as text data to your z/OS system in RECFM=VB and LRECL=84 format. If you use FTP, use the

following FTP commands to avoid truncation:
ASCII

QUOTE SITE LRECL=84 RECFM=VB

PUT your_PC_file_name 'your.zos.dataset.name'

quit

The certificate now resides on z/OS.
3. Add the certificate to the existing z/OSMF IZUSVR keyring.

For ACF2, specify SET PROFILE(USER) DIV(CERTDATA)

INSERT CERTAUTH.yourcertname DSN('your.zos.dataset.name') -

  LABEL(yourlabeldescription)

CONNECT CERTDATA(CERTAUTH.yourDigicertCAcertname) KEYRING(IZUSVR.keyr01)

 RINGNAME(IZUKeyring.IZUDFLT) USAGE(CERTAUTH)

For Top Secret, specify TSS ADD(CERTAUTH) DIGICERT(yourDigicertCAcertname) LABLCERT(yourlabelname) - 

DCDSN('your.zos.dataset.name') TRUST

            

TSS ADD(IZUSVR) KEYRING(zosmfringname) RINGDATA(CERTAUTH,yourDigicertCAcertname) -

USAGE(CERTAUTH)

For IBM RACF, specify RACDCERT CERTAUTH ADD('your.zos.dataset.name') WITHLABEL('yourlabelname') TRUST

RACDCERT ID(IZUSVR) CONNECT(CERTAUTH LABEL('your_digicertCA_label') +

RING(keyringname) USAGE(CERTAUTH))

The certificate is now connected. To verify, review the messages for each command.

You can now load the contents of the product information file into z/OSMF.

Load the Product Information File into z/OSMF

Use the following procedure to load the contents of the product information file into z/OSMF:

1. Select the following link to download the product information file from the Broadcom FTP directory to your workstation
or to a z/OS data set or UNIX file on the mainframe:
https://ftpdocs.broadcom.com/WebInterface/phpdocs/0/MSPSaccount/COMPAT/BroadcomProdInfo.txt

NOTE
To load the product information file into z/OSMF directly, go to Step 2.

Complete either of the following steps:

• Use your Web Browser or an FTP client to download to your local workstation. Upload the file with binary in the
FTP JCL so that the file is not converted to the EBCDIC character set.

• Use FTP to download the file directly to a z/OS data set or UNIX file on the mainframe. Sample JCL follows that
you can customize and execute:
//FTPSTEP   EXEC PGM=FTP,PARM=’(EXIT=08’

//SYSTCPD   DD DSN=your_TCPIP_data_set_name,DISP=SHR

//SYSPRINT  DD SYSOUT=*

//OUTPUT    DD SYSOUT=*
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//INPUT     DD *

ftp.broadcom.com 21

anonymous email_address

cd /pub/MSPSaccount/JSON/

dir

asc

locsite LR=80 REC=FB BLOCKSI=0

locsite PRI=20 SEC=10 CY

get BroadcomProdInfo.txt ‘zos_data_set’ (REPLACE

Customize the sample JCL as follows:

1. Add a JOB statement per your site standards to the beginning of the JCL.
2. Specify the TCP/IP stack (your_TCPIP_data_set_name) for an external network.
3. Specify your valid email address (email_address).
4. Specify the z/OS data set name (zos_data_set) where you want to save the product information file. If the

specified data set does not exist, it is created during the download process.
5. Submit for execution.

A return code of zero is expected. Any other return code indicates a problem.

The product information file is now available to load into z/OSMF.
2. Log in to the z/OSMF web interface and go to the Software Management dashboard.
3. Select Products.

The Products table list displays.
4. Select Retrieve End of Service information from the Actions menu or select the Retrieve End of Service

information button if available. The Select Product Information File page displays.
5. Complete one of the following steps:

– To load the file into z/OSMF directly from the Broadcom FTP directory:
a. Select the option to Select files that reside on or can be accessed by primary system and select Add from

the Actions drop-down menu under Product Information Files.
The Add Product Information File page displays.

b. Copy the Broadcom product information file URL, paste it into the URL field, specify a description, and select
OK.
The product information file table is updated with the new URL.

c. Select the new URL and select Retrieve.
The contents of the file are loaded into z/OSMF.

– To load the file from your local workstation, select the option to Select a file that resides on your local
workstation, enter your file name, a description, and select Retrieve. The contents of the file are loaded into z/
OSMF.

– To load the file from a z/OS data set or UNIX file that the z/OSMF host can access:
a. Select the option to Select files that reside on or can be accessed by primary system and select Add from

the Actions drop-down menu under Product Information Files.
The Add Product Information File page displays.

b. Select Primary z/OSMF system, specify the z/OS data set name in the Data set or UNIX file field, specify a
description, and select OK.
The product information file table is updated with the new URL.

c. Select the new URL and select Retrieve.
The contents of the file are loaded into z/OSMF.

Use the Software Management dashboard in z/OSMF to view your product information.
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Install NetMaster Products Using the Install Utility
This page explains how to install NetMaster products using the Install Utility.

WARNING

We recommend that you install NetMaster products using CSM, not the Install Utility. For details, see Install or
Upgrade NetMaster Products.

Perform the following tasks to install NetMaster products using the Install Utility. The Install Utility is in the CC2DJCL data
set on the product PAX file that you download from the Broadcom Support site.

1. Allocate and mount the file system.  
2. Acquire the product pax file.  
3. Create a product directory from the pax file.  
4. Copy the installation files to z/OS data sets.  
5. Unload the Installation Data Set v12.2.  
6. Specify the JCL library and run the jobs. 
7. (Optional) Clean up the USS directory.
8. Apply Product Maintenance.

WARNING

For a NetMaster product to function properly, you must install all the FMIDs that it requires. For details, see the
Licensing and FMID Requirements topic.

UNIX System Services Environment

You need a UNIX System Services (USS) directory and a file system with adequate space to perform the following tasks:

• Receive product PAX files from Broadcom Support.
• Perform utility functions to unpack the pax file into MVS data sets that you can use to complete the product installation.

We recommend that you allocate and mount a file system that is dedicated to Pax Electronic Software Delivery (ESD).
The amount of space that you need for the file system depends on the following variables:

• The size of the PAX files that you intend to download.
• Whether you plan to keep the PAX files after unpacking them. We do not recommend this practice.

We recommend that you use one directory for downloading and unpacking PAX files. Reusing the same directory
minimizes USS setup. Complete the USS setup only one time. You reuse the same directory for subsequent downloads.
Alternatively, you can create a directory for each PAX download.

WARNING
Downloading PAX files for the SMP/E installation as part of the Pax ESD process requires write authority
to the UNIX System Services (USS) directories that are used for the Pax ESD process. In the file system
that contains the Pax ESD directories, you also need free space approximately 3.5 times the pax file size to
download the PAX file and unpack its contents. For example, to download and unpack a 14 MB PAX file, you
need approximately 49 MB of free space in the file system hosting your Pax ESD directory.

Allocate and Mount a File System
We recommend that you allocate and mount a file system that is dedicated to the product acquisition. We also
recommend that you create a directory in this file system that will house the PAX file. The product installation process
requires a USS directory to receive the PAX file and to perform the unpack steps.

You can use the zSeries File System (zFS) for PAX downloads. This procedure describes how to perform the following
tasks:
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• Allocate a zFS.
• Create a mount point in an existing maintenance USS directory of your choice.
• Mount the file system on the newly created mount point.

NOTE
You must have either SUPERUSER authority, or the required SAF profile setting to allow you to issue the
USS mount command for the file system.

• Optionally, permit write access to anyone in the same group as the person who created the directory.

WARNING
USS commands are case-sensitive.

Follow these steps:

1. Allocate the file system by customizing one of the following samples to your site requirements:
– On a zFS, use the following sample:

//DEFINE   EXEC PGM=IDCAMS

//SYSPRINT DD   SYSOUT=*

//SYSUDUMP DD   SYSOUT=*

//AMSDUMP  DD   SYSOUT=*

//SYSIN    DD *

  DEFINE CLUSTER ( +

  NAME(your_zFS_data_set_name) +

  STORAGECLASS(class) +

  LINEAR +

  CYL(primary secondary) +

  SHAREOPTIONS(3,3) +

  )

/*

//FORMAT   EXEC PGM=IOEAGFMT,REGION=0M,

// PARM=('-aggregate your_zFS_data_set_name -compat')

//SYSPRINT DD   SYSOUT=*

//SYSUDUMP DD   SYSOUT=*

//STDOUT   DD   SYSOUT=*

//STDERR   DD   SYSOUT=*

//CEEDUMP  DD   SYSOUT=*

//*

The file system is allocated.

NOTE
Ensure that the zFS data set name that you use conforms to your data set naming conventions for USS file
systems. If the allocation of the file system data set fails, it is because of environmental settings not allowing
for the allocation.

2. Create a mount point for the file system. This example shows how to create a /CA/CAPAX directory in an existing
directory, /u/maint. From the TSO OMVS shell, enter the following commands:
cd /u/maint/

mkdir CA

cd CA

mkdir CAPAX

NOTE
This document refers to this structure as yourUSSESDdirectory.

The mount point is created.
3. Mount the file system. For a zFS system, use the example below as a guide:
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MOUNT FILESYSTEM('your_zFS_data_set_name')

      MOUNTPOINT('yourUSSESDdirectory')

      TYPE(ZFS)  MODE(RDWR)

      PARM(AGGRGROW)

The file system is mounted.
4. (Optional) Set security permissions for the directory. You can use the chmod command to let other users access the

ESD directory and its files. For example, to allow write access to the ESD directory for other users in your USS group,
from the TSO OMVS shell, enter the following command:
chmod -R 775 /yourUSSESDdirectory/

Write access is granted.

NOTE
For more information about the chmod command, see the IBM z/OS UNIX System Services User Guide
(SA22-7802).

Acquire the Product PAX File
To begin the Broadcom product installation procedure, copy the product PAX file into the USS directory that you set up.

WARNING
FTP procedures vary due to local firewall and other security settings. To determine the appropriate FTP
procedure to use at your site, consult your local network administrators.

This procedure explains how to transfer a product PAX file from Broadcom Support to the mainframe.

Follow these steps:

1. Confirm the following UNIX System Services (USS) requirements:
– You have write authority to the USS directories that are used for the PAX installation process.
– You have available USS file space.

NOTE

In the file system that contains the pax directories, you also need free space approximately 3.5 times the
pax file size to download the pax file and unpack its contents. For example, to download and unpack a 14
MB pax file, you need approximately 49 MB of free space in the file system hosting your pax directory.

If you do not have sufficient free space, error messages similar to the following appear:
EZA1490I Error writing to data set

EZA2606W File I/O error 133

2. Log in to Broadcom Support.
3. Select DOWNLOAD MANAGEMENT.
4. Locate your product in the download management tool.

Your product entry opens at the Product Downloads tab.
5. Locate the appropriate software package.

TIP

To change the release, select the package and use the release drop-down.

If applicable, agree to the end user license agreement (EULA).
6. Select a download method:

TIP
Review the Broadcom Support Download Methods and Locations help topic.

– If you select Enhanced Download Manager, a dialog opens. Follow the prompts to download the installer.
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The installer then downloads your product files to the location on your PC, as specified in the installer. Go to Step
10.

– If you select FTP, you are redirected to Cart History.
You receive an email notification when your files are ready. The email includes a link to your Cart History. Go
to Step 7.

– If you have previously set your download preference, the installer begins the download process. Go to Step 7 or 10
based on your download setting.

7. Select PREFERRED FTP (recommended) next to your package in Cart History.
Your FTP download details appear.

8. Copy the following sample JCL into a data set member and update it with your FTP details:

TIP

Use the guidance in the job to update each variable. Also, replace ACCOUNTNO with a valid JOB
statement. Replace yourTCPIP.PROFILE.dataset with the name of the TCP/IP profile data set for your
system. Consult your local network administrators, if necessary.

//GETPAX   JOB (ACCOUNTNO),'FTP GET PAX ESD PACKAGE',

//          MSGCLASS=X,CLASS=A,NOTIFY=&SYSUID

//***********************************************************************

//* This sample job can be used to download a pax file directly from    *

//* Broadcom Support to a USS directory on your z/OS system.           *

//*                                                                     *

//* When editing the JCL ensure that you do not have sequence numbers   *

//* turned on.                                                          *

//*                                                                     *

//* This job must be customized as follows:                             *

//* 1. Supply a valid JOB statement.                                    *

//* 2. The SYSTCPD and SYSFTPD JCL DD statements in this JCL may be     *

//*    optional at your site. Remove the statements that are not        *

//*    required. For the required statements, update the data set       *

//*    names with the correct site-specific data set names.             *

//* 3. Replace "Host" based on the type of download method.             *

//* 4. Replace "YourEmailAddress" with your email address.              *

//* 5. Replace "yourUSSpaxdirectory" with the name of the USS           *

//*    directory used on your system for Pax ESD downloads.             *

//* 6. Replace "FTP Location" with the complete path                    *

//*    and name of the pax file obtained from the FTP location          *

//*    of the product download page.                                    *

//***********************************************************************

//GETPAX   EXEC PGM=FTP,PARM='(EXIT TIMEOUT 120',REGION=0M

//SYSTCPD  DD   DSN=yourTCPIP.PROFILE.dataset,DISP=SHR

//SYSFTPD  DD   DSN=yourFTP.DATA.dataset,DISP=SHR

//SYSPRINT DD   SYSOUT=*

//OUTPUT   DD   SYSOUT=*

//INPUT    DD   *

Host

anonymous YourEmailAddress

lcd yourUSSpaxdirectory

binary

get FTP_location

quit

/*
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9. Submit the job.

WARNING
If your FTP commands are incorrect, this job can fail and still return a zero condition code. Read the
messages in the job DDNAME SYSPRINT to verify that the FTP succeeded.

After you run the JCL job, the PAX file resides in the specified mainframe USS directory.
10. If you downloaded a zip file, unzip the file to use the product PAX files.

The PAX file is ready for FTP.

NOTE
Do not change the format of the pax.Z.

11. Open a Windows command prompt.
The command prompt appears.

12. Customize and enter the following FTP commands:
FTP mainframe userid password

bin

lcd C:\PC\folder\for\thePAXfile

cd /yourUSSpaxdirectory/

put paxfile.pax.Z

quit

exit

mainframe
Specifies the z/OS system IP address or DNS name.

userid
Specifies your z/OS user ID.

password
Specifies your z/OS password.

C:\PC\folder\for\thePAXfile
Specifies the location of the pax file on your PC.

NOTE
If you specify a location that has blanks or special characters in the path name, enclose that value in
double quotation marks.

yourUSSpaxdirectory
Specifies the name of the USS directory that you use for pax downloads.

paxfile.pax.Z
Specifies the name of the pax file to upload.

The PAX file is transferred to the mainframe. Go to Create a Product Directory from the PAX File.

Create a Product Directory from the PAX File
Use the sample job later on this page to extract the product pax file into a product installation directory. 

 Follow these steps: 

1. Set the current working directory to the directory containing the PAX file, and create a directory in your USS directory
by entering the following command:
 
pax -rvf pax-filename

2. Edit the sample job below as follows:
a. Supply a valid JOB statement.
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b. Replace yourUSSpaxdirectory with the name of the USS directory that you use for product downloads.
The job points to your specific directory.

c. Replace paxfile.pax.Z with the name of the PAX file.
The job points to your specific PAX file.

3. Submit the job.
The job creates a product installation directory and extracts the product PAX file to the directory.

NOTE
If the PARM= statement exceeds 71 characters, comment out the first UNPAXDIR. Then uncomment and
use the second form of UNPAXDIR instead. This sample job uses an X in column 72 to continue the PARM=
parameters to a second line.

Sample Job

Use the following sample job as a model to extract the product pax file into a product installation directory:

//ESDUNPAX JOB (ACCOUNTNO),'UNPAX ESD PACKAGE ',

// MSGCLASS=X,CLASS=A,NOTIFY=&SYSUID

//*********************************************************************

//* This sample job can be used to invoke the pax command to create   *

//* the product-specific installation directory.                      *

//*                                                                   *

//* This job must be customized as follows:                           *

//* 1. Supply a valid JOB statement.                                  *

//* 2. Replace "yourUSSESDdirectory" with the name of the USS         *

//*    directory used on your system for ESD downloads.               *

//* 3. Replace "paxfile.pax.Z" with the name of the pax file.         *

//* NOTE: If you continue the PARM= statement on a second line, make  *

//*       sure the 'X' continuation character is in column 72.        *

//*********************************************************************

//UNPAXDIR EXEC PGM=BPXBATCH,

// PARM='sh cd /yourUSSESDdirectory/; pax -rvf paxfile.pax.Z'

//*UNPAXDIR EXEC PGM=BPXBATCH,

//* PARM='sh cd /yourUSSESDdirectory/; pax                              X

//*             -rvf paxfile.pax.Z'

//STDOUT DD SYSOUT=*

//STDERR DD SYSOUT=*

Copy Sample Installation JCL to a z/OS Data Set
Learn how to copy sample installation JCL to a z/OS data set.

After you create a product directory for the extracted contents of the pax file, use the UNZIPJCL job as described in the
following procedure to copy the sample installation JCL to a z/OS data set.

1. Locate and read the product readme (or installation notes) file in the product-specific directory that the pax command
or ESDUNPAX sample JCL created. This file contains the product-specific details that you require to complete the
installation procedure.
You have identified the product-specific installation details.

2. Edit the UNZIPJCL sample job in the product-specific directory using ISPF EDIT or TSO ISHELL:
– Change the SMPDIR DD PATH to the product-specific directory created by the pax command.

Your view is of the product-specific directory.
– If the z/OS Integrated Cryptographic Service Facility (ICSF) is not active, perform the following steps:

a. Change the SMPJHOME DD PATH to your Java runtime directory. This directory varies from system to system.
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b. Perform one of the following steps:
• Change the SMPCPATH DD PATH to your SMP/E Java application classes directory, typically /usr/lpp/smp/

classes/.
• Change HASH=YES to HASH=NO on the GIMUNZIP parameter.

One of the following outcomes occurs: ICSF is active or you are using Java.
– Change yourHLQ to the high-level qualifier (HLQ) for the z/OS SAMPJCL data set.  We suggest that you use a

unique HLQ for each expanded pax file to identify the package uniquely.
The UNZIPJCL job is edited.

3. Submit the UNZIPJCL job.
The UNZIPJCL job completes with a zero return code. Messages GIM69158I and GIM48101I in the output and
IKJ56228I in the JES log are acceptable. The SAMPJCL data set is created with the HLQ that you specified in the
UNZIP job. Use the members in this data set to perform the product installation.

Unload the Installation Data Set
The Install Utility, which is delivered in the PAX file, enables you to generate and run the JCL required to install your
product.

The Install Utility unloads into the dsnpref.CAI.NMC2.CC2DJCL data set, where dsnpref is a prefix that you specify for
your product data sets.

After you have unzipped the data sets as described in the previous task, Copy Installation Files to z/OS Data Sets, take
one of the following actions:

• Rename dsnpref.CAI.NMC2.CC2DJCL to dsnpref.NMC2.CC2DJCL
• Copy the members in dsnpref.CAI.NMC2.CC2DJCL into dsnpref.NMC2.CC2DJCL

Specify JCL Library and Run Jobs
Next, you specify the installation JCL library, and you generate and run the installation jobs.

Specify the Installation JCL Library

The installation process creates the dsnpref.NMC2.INSTDB database to store details of each installation that you perform.
If you are also installing other products in the Broadcom Mainframe Network Management family of products, this
database manages those installations. These details include the products that you install and the installation values that
you specify.

NOTE

When you perform the next task, Generate and Run the Installation Jobs, the INSTALLATION
JCL Library Creation panel lets you specify your installation JCL library. The default library name
is dsnpref.NMC2.C2DINST.JCL, where dsnpref is the same data set prefix that you used for the
dsnpref.NMC2.CC2DJCL data set.

If your installation JCL library exists, take one of the following actions:

• Specify a new data set name at that panel.
• Delete the existing library by issuing a TSO DELETE command.

Generate and Run the Installation Jobs

Generate and run the installation jobs for the NetMaster product or products that you purchased:
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• NetMaster NM for TCP/IP
• NetMaster FTM
• NetMaster NA
• NetMaster NM for SNA
• SOLVE:FTS

During the installation process, you provide the site-specific installation information that you previously collected in your
installation worksheet. This information is used to generate the installation JCL.

On each of the Install Utility panels, you can use the following keys:

• Enter to proceed to the next panel
• F1 to display online help
• F3 to return to the previous panel
• F4 to exit and return to the main menu

NOTE
If you exit the Install Utility at any stage, you can return to it from the ISPF/PDF TSO Command Shell prompt.
Execute the following command: EXEC 'dsnpref.NMC2.CC2DJCL(C2DINST)'

To generate and run the installation jobs, complete the following steps:

1. At the ISPF/PDF TSO Command Shell prompt, execute the following command:
EXEC 'dsnpref.NMC2.CC2DJCL(C2DINST)'

The Install Utility panel appears.
2. Press Enter.

The Installation Utility Primary Menu panel appears.
3. Enter 1 (Set Installation Parameters).

The Software Delivery Method panel appears.
4. Complete each of the panels as they open. Press [Enter] at the completion of each panel.

You can take the default options or can specify site-specific values.

IMPORTANT
When defining the options, ensure that the location specified for the zFS Mount Point (on panel 4) is NOT
the same as the location of the Software Delivery pax file (on panel 1).

For information about the fields, press F1 (Help).
5. Enter 2 (Install Products).

The INSTALLATION Primary Menu panel appears.
6. Enter 1 (Select Products to Install).

The INSTALLATION Product Selection panel appears with previously installed products unavailable.
You can install one or more of the following NetMaster products. Verify that you have a license for each product that
you install.
– NetMaster NM for TCP/IP
– NetMaster FTM
– NetMaster NA
– NetMaster NM for SNA
– SOLVE:FTS

7. Enter S next to the product name and press Enter. You can enter S next to multiple products to install multiple
products at one time. You must be licensed for any products you install.
The INSTALLATION Product Confirmation panel appears, confirming your selections.
If you have already installed another product in the product family, the INSTALLATION Components Already Installed
panel appears, confirming your selections.

8. Press Enter to confirm your selection, and complete each of the INSTALLATION panels as they open.
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You can take the default options or can specify site-specific values.
9. In your post-installation worksheet, record the data set name into which the JCL was generated.

You can submit the jobs from the panel or directly from this data set after exiting the panel.
10. Submit and run the following installation jobs in sequence. Do not proceed with any job until the previous job has

completed successfully.
I01ALLOC

Allocates the data sets.

IMPORTANT
Before running the I01ALLOC job, ensure that the CC2DZFS data set name, including the high level
qualifier prefix, matches the other Target data set names. If you updated the Allocation Parameters
(panel 3) when setting the installation parameters, it might incorrectly display the the CSI data set high
level qualifier prefix.

I02INSMP
Initializes the SMP/E data sets.

I03RCSMP
Performs an SMP/E RECEIVE.

I04AKSMP
Performs an SMP/E APPLY CHECK. This job is listed only if maintenance exists.

I05RSSMP
Performs an SMP/E RESTORE. This job is listed only if maintenance exists.

I06APSMP
Performs an SMP/E APPLY.

I07ACSMP
Performs an SMP/E ACCEPT.

11. Press F3.
You are returned to the Primary Menu panel.

Clean Up the USS Directory
This procedure is optional. If you decide to perform the procedure, do so after you complete the installation process and
when you do not need the installation files anymore.

To free file system disk space for subsequent downloads after downloading and processing the PAX files for your product,
we recommend removing the files from your USS directory and deleting unnecessary MVS data sets. You can delete the
following items:

• PAX file
• Product-specific directory that the pax command created and all of the files in it
• SMP/E RELFILEs, SMPMCS, and HOLDDATA MVS data sets

These data sets have the HLQ that you assigned in the UNZIPJCL job.

 Note: Retain non-SMP/E installation data sets such as yourHLQ.C2DINST.NOTES for future reference.

 Follow these steps: 

1. Navigate to your Pax ESD USS directory.
Your view is of the applicable USS directory.

2. Delete the PAX file by entering the following command:
rm paxfile
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paxfile
Specifies the name of the product PAX file that you downloaded.

The PAX file is deleted.
3. Delete the product-specific directory by entering the following command:

rm -r product-specific_directory

product-specific_directory
Specifies the product-specific directory that the pax command created.

The product-specific directory is deleted.

NOTE
 You can also use TSO ISHELL to navigate to the pax file and product-specific directory, and delete them using
the D line command.

Install Products Using CSM
Review the following high-level process for installing product software using CSM.

As a systems programmer, you can acquire, install, and deploy your mainframe product software on z/OS systems using
CSM. CSM simplifies and unifies the management of your Broadcom mainframe products on z/OS systems. You can use
CSM to manage your product software in a common way according to industry best practices. You can also obtain and
apply corrective and recommended maintenance easier. A web-based interface lets you install and maintain your products
faster and with less chance of error.

WARNING
As part of our ongoing commitment to customer success and to help our customer base achieve their
strategic business initiatives, we are investing our resources in z/OSMF for software management. We will
be discontinuing technical support for CSM. In accordance with the terms and conditions, guidelines, and
parameters of Broadcom’s support program, which is documented in the Broadcom Software Maintenance
Policy Handbook, this announcement provides written notification of End of Life for CSM. This notification means
that CSM will no longer function as of June 30, 2023. For full details, see the End of Life Announcement.

If you do not have CSM installed, we recommend that you install z/OSMF to manage your software. For
installation and usage details, see the IBM documentation and the Broadcom product installation best practices at
techdocs.broadcom.com.

WARNING
To install a product using CSM, you must modify the SYSPRINT size. The default allocation of 30 cylinders is
insufficient to complete the installation. Increase the allocation parameters of the SYSPRINT data set to at least
120 cylinders.

Use the following topics to guide you through the product installation process using CSM:

• Acquire Your Products Using CSM
• Install Your Products Using CSM

NOTE
Before you begin this process, review the installation best practices and verify that the installation requirements
in Prepare for Installation have been met.

When these steps are completed, you are ready to install preventive maintenance.

Acquire Products Using CSM
As a system programmer, your responsibilities include maintaining an up-to-date repository of acquired product packages
that are ready for installation in your mainframe environment. CSM provides a product list that lets you display the list
of licensed product installation and maintenance packages and to download these packages. Also, you can update the
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product list to add external product packages that you acquired outside of CSM so that they are ready for installation using
CSM.

The following diagram shows the product acquisition process:

Figure 1: Acquiring_Products_CIG

1. Configure CSM.
2. Download the product package from Broadcom Support or add an external product package:

– Download from Broadcom Support:
a. Update the product list.
b. Download product packages.

– Add external product package:
a. Add external product installation packages.
b. Add external product maintenance packages.

After you complete this process, the product packages are ready for installation with CSM.
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NOTE
For more information about acquiring products, see the CSM online help.

Configure CSM

Before you start acquiring product packages, configure a Broadcom Support Online account, a CSM account, and the
required download settings. If you have previously configured these settings, update the product list.

Follow these steps:

1. Start your Web browser, and enter the CSM access URL, which you can get from your system administrator.

NOTE
If the Notice and Consent Banner appears, read and confirm the provided information.

2. Enter your z/OS login user name and password, and log in.
The initial page appears. You are prompted to perform configuration.

3. Configure the following settings:
– Proxies that CSM uses to communicate with Broadcom Support Online.

If proxies are not used, the following port numbers are used: HTTPS Port Number 443 and FTP Port Number 21.

WARNING
If your site uses proxies, review your proxy credentials on the User Settings, Software Acquisition page.

– The USS path to the temporary directory for downloaded software packages
If you do not specify the directory, default settings are used that you can change later.

NOTE
These settings are also available on the System Settings, Software Acquisition page.

Select Next.
You are prompted to define your Broadcom Support account.

4. Select New.
You are prompted for the credentials to use on Broadcom Support.

5. Specify the credentials, select OK, and then Next.
You are prompted to review your user settings.

NOTE
These settings are available on the User Settings page.

6. Change the settings or keep the defaults, and then select Finish.
A dialog opens, which shows the progress of the configuration task.

7. Select the Settings tab, and review other settings, as needed.
You have configured CSM to acquire products.

Update the Product List

The product list displays a list of downloadable licensed product packages. To see the current list of available product
packages for download, update the Available Products tree.

Follow these steps:

1. Log in to CSM using your credentials.
2. Select the Products tab.
3. (Optional) Update the product list only with packages that belong to specific site IDs.

a. Select the Edit button in the Filter section and associate one or more site IDs to a filter in the Edit Filter window.
b. Select the filter in the Filter section.
c. Right-click the Products link at the top of the product tree and select Update Product List.

4. Select the Update Product List link in the Actions section on the left side.
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Updating of the product list with all products for all site IDs starts.

NOTE
Skip this step if you updated the product list only for a selected filter.

5. Confirm the update.
A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details. Select Close to close the
task output browser.

NOTE
While a task is in progress, you can perform other work. Select Hide to exit the dialog and view the task
status later on the Tasks tab.

The product list is updated.

Download Product Packages

You can download product installation and maintenance packages from the updated product catalog so they are ready for
installation.

Follow these steps:

1. Log in to CSM using your credentials.
2. Select the Products tab.
3. Select the product name on the Available Products tree.

The product releases are listed in the Releases table on the right.
4. Download product packages by selecting one of the following options:

– To download product packages for all product releases, right-click the product name in the list, and select Update
Product.

– To download packages only for specific releases, select one or more releases in the Releases table on the right
and select the Update Product Releases link.

5. View the downloaded packages using either of the following options:
– To display the downloaded maintenance packages, select the product release icon

in the product list.
– To display the downloaded base installation package, select the product gen level icon

below the product release in the product list.

The product packages are downloaded and ready for installation.

Add External Product Installation Packages

Sometimes you have product installation packages that you downloaded outside of CSM. For example, you do not
have an HTTP or an FTP access in your mainframe environment, or the required packages are not available from the
Broadcom Support website. You can use CSM to install these external packages according to your organization policy. If
you are using this installation option, first add the external packages to the CSM software catalog.

Follow these steps:

1. Log in to CSM using your credentials.
2. Select the Products tab.
3. Select the Add Product link in the Actions section.
4. Specify the name, release, and gen level of the product, and select OK.

The product is added to the product list.
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5. Select the gen level of the product that you want to download on the product tree.
The Base Install Packages section appears on the right.

6. Select the Add External Package button.
7. Specify one of the following package types and package details, and select OK.

– UNIX File
Adds an installation package that is located in a USS directory in binary mode.

– FTP File
Adds a product package that is not published on Broadcom Support. For example, a beta version of a product.
Specify the FTP host, FTP port, FTP path, package name, and the user name and password to access the FTP
location.

8. Refresh the page to see the added product package.
The product installation package is now listed in the product list and is available for installation with CSM.

Add External Product Maintenance Packages

Sometimes you have maintenance packages, for example, unpublished maintenance or a program temporary fix (PTF),
that you downloaded outside of CSM. You can use CSM to install these external maintenance packages per your
organization policy. For this installation option, first add the packages to the CSM software catalog.

Usually, the maintenance is placed as a single package. However, some Broadcom products have older aggregated
maintenance packages that were released before December 31, 2013. An aggregated package is a file that comprises
several single maintenance packages (nested packages). When you add an aggregated package, CSM inserts all the
nested packages and the aggregated package itself. In the list of maintenance packages, the aggregated package is
marked with the CUMULATIVE type.

Follow these steps:

1. Log in to CSM using your credentials.
2. Select the Products tab.
3. Select the product release for which the maintenance applies.

The maintenance packages for the release are listed.
4. Select the Add External Maintenance button.

You are prompted to specify the package.
5. Specify one of the following package types and package details:

– Data Set
Adds a maintenance package that is located in a z/OS data set with a logical record length of 80 and with a record
format of fixed blocks.

– UNIX File
Adds a maintenance package that is located in a USS directory in binary mode.

– FTP File
Adds a maintenance package that is not published on Broadcom Support. This option is intended for downloading a
PTF to validate it. Specify the FTP host, FTP port, FTP path, maintenance package name, and the user name and
password to access the FTP location.

– Solution
Adds a published solution from Broadcom Support.

6. Refresh the page to see the added maintenance package.
The product maintenance package is now listed in the product catalog and is available for installation with CSM.

You completed the acquisition process. The product packages are ready for installation with CSM.

Install Your Product Using CSM
This topic describes how to install your Broadcom mainframe products using CSM.
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As a systems programmer, your responsibilities include installing products in your z/OS environment using CSM. This step
of the installation process creates or updates the SMP/E environment (global, target, and distribution zones).

The following diagram shows the major steps to install your product using CSM.

1. (Optional) Configure base installation settings.
2. (Optional) Configure a working set of SMP/E environments.
3. Initiate product installation and review product information.
4. Select an installation type.
5. Review installation prerequisites if any are presented.
6. Take one of the following steps to select an SMP/E environment:

– Create an SMP/E environment:
a. Set up the global zone.
b. Create a target zone.
c. Create a distribution zone.

– Use an existing SMP/E environment from your working set:
a. Update the global zone.
b. Set up the target zone: Either create a target zone or use an existing target zone.
c. Set up the distribution zone: Either create a distribution zone or use an existing distribution zone.
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NOTE
If you install a product or its components into an existing target or distribution zone, older versions are
deleted from the zone and associated data sets. Use new target and distribution zones for this installation.
Doing so means that you can apply maintenance to your current version, if necessary.

7. Review the installation summary and start the installation.

Configure Base Installation Settings

You can configure base installation settings on the System Settings, Software Installation page.

1. Select the Settings tab, and select the Software Installation link under System Settings in the Settings section on the
left side.

2. In the SIS Base Install - File System section, select the file system type that is used when installing a product that
allocates file systems. If you select Product Specific File System, the file system that is used for installing a product
is defined according to the product metadata. Otherwise, the product metadata is overwritten.

3. In the Execute Checks During Base Installation section, configure the following settings by selecting or clearing
corresponding checkboxes:

Execute Apply Check During Base Installation
Verifies that all requirements for the Apply step are satisfied before the Apply step executes. If the Apply Check
step fails, installation stops and all the previous steps are undone.

Suspend Base Installation After Apply Check
Suspends the base installation process after Apply Check is completed and generates pending installation actions
for the SMP/E environment where the product is being installed. This check box is enabled if you enable the
Execute Apply Check During Base Installation checkbox.

Execute Accept Check During Base Installation
Verifies that all requirements for the Accept step are satisfied before the Accept step executes. If the Accept
Check step fails, installation stops and all the previous steps are undone.

Suspend Base Installation After Accept Check
Suspends the base installation process after Accept Check is completed and generates pending installation
actions for the SMP/E environment where the product is being installed. This check box is enabled if you enable
the Execute Accept Check During Base Installation checkbox.

4. Select Apply.
A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

While a task is in progress, you can perform other work. Select Hide to exit the dialog and view the task status later on
the Tasks tab.

The base installation settings are configured.

NOTE
If you configure the base installation settings to execute checks during base installation, CSM creates a pending
installation for the SMP/E environment. For more information about the pending installation, see the CSM online
help.

Configure a Working Set of SMP/E Environments

If you plan to install a product in an existing SMP/E environment, add this SMP/E environment to your working set. A
working set is a selected group of SMP/E environments with which you want to work. Although you can have only one
working set, you can have as many SMP/E environments in it as you need.

CSM does not have a default working set.
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If you do not have the SMP/E environment in your working set, you can only create a new SMP/E environment during
product installation. In this case, exit the installation wizard, configure your working set and then restart the wizard.

1. Select the SMP/E Environments tab, and select the SMP/E environments that you want to include in a working set.
An information text area under the list of SMP/E environments displays the number of environments you selected.

2. Select Use as Working Set.
3. Select OK.

The working set is configured.
The new working set replaces a previously defined working set.

You can display only those SMP/E environments that are in your working set by selecting Show Working Set Only.

Initiate Product Installation

You can install a downloaded product from the Products tab. The process starts a wizard that guides you through the
installation. At the end of the wizard, a task dynamically invokes the SMP/E and other utilities that are required to install
the product.

1. Select the Products tab.
2. Perform one of the following steps:

– If the package was acquired using CSM:
From the product list on the left side, select the required product gen level (the innermost level in the product list
under the release level of a product; for example, SP0 or 0110). Locate the product package that you want to install,
select Actions to the right of the package, and select Install.

– If the package was acquired outside of CSM:
In the Actions section in the left pane, select the Install External Package link. Enter the location of the package.
Select OK.

The Introduction step of the wizard appears where you can Review Product Information.

Review Product Information

Review the information about the product that you are installing.

1. On the Introduction step, review the information about the installation.
If the product license agreement appears, review it. If you agree, accept it. If you do not accept the license agreement,
you cannot proceed with the installation.

2. Select Next.
You are prompted to select the type of installation.
An information text area can appear at the bottom of the wizard. The area provides information that helps you progress
through the wizard. For example, if a field is highlighted (indicating an error), the information text area identifies the
error.

Select an Installation Type

When you install a product, you select an installation type. There can be one or more installation types, according to the
product.

When you select the custom installation type, you are prompted to select the features that you want to install. If your
selected features require installation of other features, the installation wizard includes the required features to the
installation process. If your selected features are mutually exclusive, the installation wizard excludes any features
conflicting with the features you selected last from the installation process. For example, you select feature 1 and select
feature 2 that is mutually exclusive with feature 1. The wizard automatically excludes feature 1.

1. On the Features step, select the type of installation, and select Next.
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2. (Optional) If you select the custom installation type, select the features to install, and select Next.
A summary of the features to install appears, with prerequisites.

Review Installation Prerequisites

Some products require an installation of other products first.

Review the summary of installation prerequisites to verify that all prerequisites are satisfied on the Prerequisites step.

• If no prerequisites exist, select Next.
You are prompted to select an SMP/E environment for the installation.

• If all prerequisites exist and are satisfied, you are prompted to locate the installed prerequisites.
Install the product to the same SMP/E environment and the target zone where the product prerequisites are installed.
a. From the SMP/E environment drop-down list, select an SMP/E environment with the installed prerequisites. This

drop-down list represents all CSM-managed SMP/E environments where the prerequisites are installed.
A list of target zones for the selected SMP/E environment where the prerequisites are installed is populated.

b. From the target zone drop-down list, select a target zone within the selected SMP/E environment where the
prerequisites are installed.

c. Select Next.
You are prompted to confirm the selected SMP/E environment for the installation.

• If prerequisites are not satisfied, perform one of the following actions:
– Select Cancel to exit the wizard. Install the prerequisites or migrate an SMP/E environment to CSM where the

prerequisites are installed. Restart the installation.
– Open CSM in another browser window and install the prerequisites, or migrate an SMP/E environment to CSM

where the prerequisites are installed. When done, select Refresh on the Prerequisites step of the wizard. Then,
select the SMP/E environment and a target zone where the prerequisites are installed. Select Next to continue the
product installation.
You are prompted to confirm the selected SMP/E environment for the installation.

Select an SMP/E Environment

You select the SMP/E environment where you want to install your product in. You can create an SMP/E environment, or
you can select an existing SMP/E environment from your working set. You can configure your working set from the SMP/E
Environments tab.

While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

If you select an SMP/E environment being used in CSM by another user, a notification message appears. You are
prevented from performing any actions on the SMP/E environment. You can wait until the notification message disappears
and the SMP/E environment becomes available or can select Cancel to select another SMP/E environment.

1. On the SMP/E Environment step, substep 1, take one of the following steps:
– Select Create a New SMP/E Environment to create an SMP/E environment.
– Select an existing SMP/E environment from your working set.

• If no existing SMP/E environment appears, exit the wizard, configure your working set, and restart the wizard.
• If your product has the installed prerequisites, the SMP/E environment with the installed prerequisites that

you selected at the Prerequisites step of the wizard is preselected for you. You cannot select another SMP/E
environment. You cannot create a SMP/E environment.

NOTE
When you install a product in an existing SMP/E environment where HOLDDATA is received, the
product installation may fail.
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2. Select Next.
You are prompted to complete one of the following tasks:

• Create an SMP/E environment
• Review parameters of an existing SMP/E environment.

Create an SMP/E Environment

You can create an SMP/E environment while you are installing a product. During the process, you are asked to specify the
following information:

• The SMP/E environment name and the prefix of the CSI data set in CSM
• Data set allocation parameters

You can specify data set allocation parameters collectively for all SMP/E data sets, target libraries, and distribution
libraries that are allocated during product installation. You allocate data sets using one of the following methods:

• Allocate data sets using SMS parameters.
• Allocate cataloged data sets using UNIT and optionally VOLSER.
• Allocate uncataloged data sets using UNIT and VOLSER.

If you allocate uncataloged data sets, specify a VOLSER. Based on the value that you enter, CSM performs the following
validations to ensure integrity of the installation:

• The value of VOLSER must specify a mounted volume.
• You must have ALTER permissions for the data sets with the entered high-level qualifier (HLQ) on the volume that

VOLSER defines.
• To test allocation, CSM temporarily allocates one of the uncataloged data sets that are allocated during the installation.

a. The data set is allocated with one track for both primary and secondary space.
b. CSM verifies that the data set has been allocated on the specified volume.
c. The data set is deleted.
If the data set allocation fails or the data set cannot be found on the specified volume, you cannot proceed with the
product installation wizard.

1. On the SMP/E Environment step, substep 2, review and specify the following parameters as applicable:
SMP/E Environment Name

Defines the SMP/E environment name.
Data Set Name Prefix

Defines the prefix for the name of the CSI VSAM data set.
Catalog

Defines the name of the SMP/E CSI catalog.
Cross-Region

Identifies the cross-region sharing option for SMP/E data sets. This parameter is set to its default value. You
cannot edit it.

Cross-System
Identifies the cross-system sharing option for SMP/E data sets. This parameter is set to its default value. You
cannot edit it.

High-Level Qualifier
Specifies the high-level qualifier (HLQ) for all SMP/E data sets that are allocated during installation. Product
packaging defines the low-level qualifiers (LLQ). The low-level qualifiers cannot be changed.

DSN Type
Specifies the DSN type for allocating SMP/E data sets.
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SMS Parameters / Data Set Parameters
Specifies if this SMP/E environment is using SMS parameters (Storage Class, Management Class, Data Class) or
data set parameters (VOLSER, Unit, Catalog).

An information text area can appear at the bottom of the wizard. The area provides information that helps you progress
through the wizard. For example, if a field is highlighted (indicating an error), the information text area identifies the
error.

2. Select Next.
Work DDDEF allocation parameters and a list of the data sets to be created for the SMP/E environment appear.

Review Parameters of an Existing SMP/E Environment

When you use an existing SMP/E environment to install your product, you review the SMP/E environment parameters.
If applicable, you also specify parameters for any new data sets to be allocated while installing a product. During the
process, you are asked to review allocation parameters for new data sets, which you can customize for each data set. The
existing data sets remain intact.

The Software Installation Service (SIS) determines which data sets exist and which must be allocated for the installation
using an existing SMP/E environment. If the SIS determines that new data sets must be allocated, you are prompted to
specify the data set allocation parameters. The data set allocation parameters are prepopulated with the values from the
existing data set that was found first.

1. On the SMP/E Environment step, substep 2, review the current SMP/E environment parameters and allocation
parameters for data sets that must be added to the SMP/E environment. Update the information as applicable.

2. Select Next.
Work DDDEF allocation parameters and a list of the data sets to be created for the SMP/E environment, if any,
appear.

Set Up SMP/E Environment Parameters

When creating an SMP/E environment for your product installation, you specify SMP/E environment parameters.
When using an existing SMP/E environment for installing your product, you review and, if necessary, update its SMP/E
environment parameters.

You can assign different prefixes to each newly allocated data set during the installation process.

1. On the SMP/E Environment step, substep 3, specify whether to use SMS parameters (Storage Class, Management
Class, Data Class) or Unit parameters for allocating work DDDEFs for the SMP/E environment. Complete the
appropriate fields.
The allocation parameters that you specify for work DDDEFs are applied only to new work DDDEFs that are created
during the installation. The existing work DDDEFs, if any, remain intact.

NOTE
The settings for allocating work DDDEFs are globally defined on the System Settings, Software
Installation tab. You must have the appropriate access rights to be able to modify these settings.

2. Review the data set names if any appear. Select the Override link to change the high-level qualifier of the data set
name and the allocation parameters. Select OK.

3. (Optional) If any additional parameters appear, review the parameters that have the default values assigned. Edit the
parameters if necessary and specify any missing parameters.

4. Select Next.
You are prompted to select a target zone to use.
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Select a Target Zone

You select a target zone in the SMP/E environment where you want to install your product. You create a target zone or
select an existing target zone in the SMP/E environment (if you use an existing SMP/E environment).

1. On the Target Zone step, substep 1, perform one of the following actions:
– Select Create a New Target Zone to create a target zone.
– Select an existing target zone in the SMP/E environment.

This option is available only if you selected to use an existing SMP/E environment.

WARNING

• If you install a product or its components into an existing target or distribution zone, older versions are
deleted from the zone and associated data sets. Use new target and distribution zones for this installation
so that you can apply maintenance to your current version, if necessary.

• If your product has the installed prerequisites, the target zone of the SMP/E environment with the installed
prerequisites that you selected at the Prerequisites step of the wizard is preselected for you. You cannot
select another target zone. You cannot create a target zone.

2. Select Next.
You are prompted to create a target zone or use an existing target zone.

Create a Target Zone

You can create a target zone in a new or an existing SMP/E environment where you install your product. The target zone
parameters are prepopulated with the values that are entered for the SMP/E environment. You can change data set
allocation parameters.

You can specify a different SMP/E environment data set to be used for a new target zone.

1. On the Target Zone step, substep 2, review and specify the target zone SMP/E parameters as applicable.
Target Zone Name

Defines the name for the target zone.
Create New CSI Data Set

Specifies that a new CSI data set will be created for the target zone.
Data Set Name Prefix

Defines the prefix for the name of the target zone data set. This field is only enabled when you have selected the
Create New CSI Data Set check box.

Catalog
Defines the name of the SMP/E target zone catalog. This field is only enabled when you have selected the Create
New CSI Data Set check box.

Cross-Region
Identifies the cross-region sharing option for SMP/E data sets. This parameter is set to its default value. You
cannot edit it.

Cross-System
Identifies the cross-system sharing option for SMP/E data sets. This parameter is set to its default value. You
cannot edit it.

High-Level Qualifier
Specifies the high-level qualifier (HLQ) for all target zone data sets that are allocated during installation. Product
packaging defines the low-level qualifiers (LLQ) and they cannot be changed.

DSN Type
Specifies the DSN type for allocating target zone data sets.
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SMS Parameters / Data Set Parameters
Specifies if this target zone uses SMS parameters (Storage Class, Management Class, Data Class) or data set
parameters (VOLSER, Unit, Catalog).

An information text area can appear at the bottom of the wizard. The area provides information that helps you progress
through the wizard. For example, if a field is highlighted (indicating an error), the information text area identifies the
error.

2. Select Next.
A list of the data sets to be created for the target zone appears.

Use an Existing Target Zone

When using an existing target zone for installing your product, you review and, if necessary, update its parameters.

1. On the Target Zone step, substep 2, review the current target zone parameters and allocation parameters for data
sets that must be added. Update as applicable.

NOTE
You cannot change the current SMP/E environment parameters.

2. Select Next.
If there are any data sets to be created for the target zone, a list of data sets appears. If the list is empty, no new data
sets are going to be allocated.

Set Up Target Zone Parameters

When creating a target zone in the SMP/E environment for your product installation, specify target zone parameters.

1. On the Target Zone step, substep 3, review the data set names if any appear. Select the Override link to change the
high-level qualifier of the data set name and the allocation parameters. Select OK.

2. (Optional) If more parameters appear, review the parameters that have the default values assigned. Edit the
parameters if necessary and specify any missing parameters.

3. Select Next.
You are prompted to confirm the distribution zone.

Confirm a Distribution Zone

You must confirm a distribution zone of the SMP/E environment where you want to install your product. Depending on
whether you created a target zone or you selected an existing target zone, create a distribution zone or select an existing
distribution zone in the SMP/E environment.

1. On the Distribution Zone step, substep 1, review the selected option for the distribution zone.
– If you are using an existing target zone, the related distribution zone is automatically selected. You cannot select

other distribution zones or cannot create one.

NOTE
If you install a product or its components into an existing target or distribution zone, older versions are
deleted from the zone and associated data sets. Use new target and distribution zones for this installation
so that you can apply maintenance to your current version, if necessary.

– If you are creating a target zone, you can create a distribution zone or you can select an existing distribution zone.

NOTE
Using an existing distribution zone with a new target zone relates the existing distribution zone to the
new target zone. This action breaks the relationship from the previous target zone that was related to
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this distribution zone. You cannot accept maintenance packages from the previous target zone to this
distribution zone using CSM.

2. Select Next.
You are prompted to set up the distribution zone.

Create a Distribution Zone

You can create a distribution zone that is related to the newly created target zone. The distribution zone parameters are
prepopulated with the values that are entered for the SMP/E environment. You can change data set allocation parameters.

You can specify a different SMP/E environment data set to be used for the new distribution zone.

You can also specify the same SMP/E environment data set as the one that you specified for the target zone. In that case,
the target and distribution zones share the SMP/E environment data set. The SMP/E environment data set is allocated
using the parameters that you have defined when specifying the target zone.

1. On the Distribution Zone step, substep 2, review and specify the following parameters as applicable:
Distribution Zone Name

Defines the name for the distribution zone.
Create New CSI Data Set

Specifies that a new CSI data set is created for the distribution zone.
Data Set Name Prefix

Defines the prefix for the name of the distribution zone data set. This field is only enabled when you have selected
the Create New CSI Data Set check box.

Catalog
Defines the name of the SMP/E distribution zone catalog. This field is only enabled when you have selected the
Create New CSI Data Set check box.

Cross-Region
Identifies the cross-region sharing option for SMP/E data sets. This parameter is set to its default value. You
cannot edit it.

Cross-System
Identifies the cross-system sharing option for SMP/E data sets. This parameter is set to its default value. You
cannot edit it.

High-Level Qualifier
Specifies the high-level qualifier (HLQ) for all distribution zone data sets that are allocated during installation.
Product packaging defines the low-level qualifiers (LLQ) that cannot be changed.

DSN Type
Specifies the DSN type for allocating distribution zone data sets.

SMS Parameters / Data Set Parameters
Specify if this distribution zone is to use SMS parameters (Storage Class, Management Class, Data Class) or
data set parameters (VOLSER, Unit, Catalog). Complete the applicable fields.

An information text area can appear at the bottom of the wizard. The area provides information that helps you progress
through the wizard. For example, if a field is highlighted (indicating an error), the information text area identifies the
error.

2. Select Next.
A list of the data sets to be created for the distribution zone appears.
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Use an Existing Distribution Zone

You can use an existing distribution zone that is related to the existing target zone you selected, or with a new target zone.
The distribution zone parameters are prepopulated with the values that are entered for the SMP/E environment. You can
change data set allocation parameters.

NOTE
Using an existing distribution zone with a new target zone relates the existing distribution zone to the new target
zone. This action breaks the relationship from the previous target zone that was related to this distribution zone.
You cannot accept maintenance packages from the previous target zone to this distribution zone using CSM.

1. On the Distribution Zone step, substep 2, review the current distribution zone parameters and allocation parameters
for data sets that you want to add. Update as applicable.

NOTE
You cannot change the current SMP/E environment parameters.

2. Select Next.
If there are any data sets to be created for the distribution zone, a list of data sets appears. If the list is empty, no new
data sets are going to be allocated.

Set Up Distribution Zone Parameters

When creating a distribution zone in the SMP/E environment where you want to install your product, specify distribution
zone parameters.

1. On the Distribution Zone step, substep 3, review the data set names if any appear. Select the Override link to
change the high-level qualifier of the data set name and the allocation parameters. Select OK.

2. (Optional) If any additional parameters appear, review the parameters that have the default values assigned. Edit the
parameters if necessary and specify any missing parameters.

3. Select Next.
You see a summary of the installation task.

Start the Installation

After you complete setting up the SMP/E environment and its zones, you are ready to start the installation.

To start the installation, review the summary on the Summary step, and select Install.

A dialog that shows the progress of the task opens. When the task completes, Select Show Results on the Progress tab
to close this dialog. The task output browser opens, and you can view the action details.

While a task is in progress, you can perform other work. Select Hide to exit the dialog and view the task status later on the
Tasks tab.

You completed the product installation. You can now start maintaining the installed products.

Install Maintenance
After you have successfully installed any Broadcom mainframe product software, check for important product
maintenance that may have been released after the product installation package was prepared. The product releases are
built and maintained using standardized SMP/E packaging and installation procedures. These procedures include error
and FIXCAT HOLDDATA, new product features, and product interoperability validation. PTFs that pass interoperability test
criteria are released monthly and designated as CARS.

You can install the following types of maintenance:
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• Corrective maintenance that fixes an issue.
• Preventive maintenance to avoid problems that others have reported or to provide a compatibility fix for hardware and

software.
• FIXCAT maintenance to support a particular hardware device, software release, or new product function.

WARNING
You can initiate a maintenance installation activity at any time using z/OSMF Software Update, SMP/E JCL, or
CSM. However, before you do so, we recommend that you obtain the current SMP/E HOLDDATA.

See Broadcom Mainframe Product Maintenance for a list of solutions that have been published within the last year. From
this page, you can search solutions for all Broadcom mainframe products by product name, date, or keyword. You can
also search for new product features or by a CARS level (CARSID). You can also find HIPER or PE PTFs and security
or integrity PTFs. Once you have your list, you can download in Excel or CSV format. To download PTFs automatically
without having to search regularly on the portal, use SMP/E Receive Order. To create a service order request online from
Broadcom Support, Use the Create Service Order Online Interface.

For a comprehensive collection of articles that are dedicated to all mainframe maintenance concepts and procedures, see
Mainframe Common Maintenance Procedures.

Maintain Products Using z/OSMF Software Update
As a systems programmer, you are responsible for keeping your systems current with product maintenance to ensure
optimal system usage. To do so, use IBM z/OSMF Software Update. Software Update provides an easy to follow wizard
that guides systems programmers of all levels through the maintenance process. z/OSMF Software Update offers a
modern approach to software maintenance and provides the following features:

Corrective Service Installs a software update to fix an issue.
Preventive Service Installs vendor-recommended software updates.

FIXCAT Installs software updates (Fix Categories) that provide a new function to a system.

NOTE
We are not adding new features to CSM. We recommend that you use z/OSMF Software Update to apply
maintenance to z/OS software.

Prerequisites

Ensure that you meet the following software requirements before you use Software Update:

• Configure z/OSMF as described in the IBM documentation and address the z/OSMF security requirements for ACF2,
Top Secret, or IBM RACF as applicable.

• Apply all z/OSMF Software Update-related maintenance from IBM.
• Register your SMP/E environments (CSIs) in z/OSMF Software Management. For more information, see Software

Management task in the IBM documentation.
TIP
A migration tool is provided to help you register existing CSM and non-CSM CSIs as new software instances
in z/OSMF. For more information about the migration tool, see Migrate SMP/E Environments into z/OSMF.

• Download and receive maintenance, HOLDDATA, and CARS maintenance for your products. As a best practice, we
recommend that you do so on a daily or weekly basis and that you automate this process using SMP/E Receive Order
(see Configure SMP/E Internet Service Retrieval). You can also perform these tasks manually from Broadcom Support
or Use the Create Service Order Online Interface.

NOTE
You can only apply maintenance for SYSMODs that are already received in the GLOBAL zone of the CSI.
IMPORTANT
The ASSIGN statements for CARS maintenance are not cumulative. To install the latest CARS maintenance,
download all YEARLY ASSIGN files, and then download the monthly ASSIGN files as needed.
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Use Software Update

Log in to your instance of z/OSMF and click the Software Update icon on the desktop. If the Software Update icon does
not appear on the desktop, open the App Center in the bottom-left corner.

You can now maintain software instances, using the z/OSMF Software Update functionality. For more information about
how to use Software Update, see Software Update in the IBM documentation.

Apply Product Maintenance Using the Install Utility
This page explains how to use the Install Utility to apply maintenance for NetMaster products.

WARNING
If you installed the products using CSM, do not use this procedure to apply maintenance. Instead, use either z/
OSMF Software Update or CSM to apply maintenance.

Maintenance includes program temporary fixes (PTFs) that supersede all authorized program analysis reports (APARs)
that were created up to that time. Details of the superseded APARs are available as comments within the PTFs. To use
the Install Utility to apply maintenance for the NetMaster products, perform the following tasks:

Perform Preliminary Tasks

WARNING
The dsnpref.NMC2.CC2DLINK data set must be in your system linklist before you start the maintenance. You
can also create a STEPLIB to the data set name (DSN) in your TSOPROC.

The product maintenance is provided as system modification program (SMP) fixes. The fixes consist of PTFs applied
using the IBM System Modification Program/Extended (SMP/E) tool.

WARNING
Check the HOLDDATA for maintenance for the VSAM or RAMDB data sets. If necessary, apply maintenance for
VSAM and RAMDB data sets for each of your NetMaster regions.

Apply Product Maintenance

This section describes how to apply individual SMP fixes using the Install Utility.

NOTE
The individual SMP fixes are only available from the Broadcom Support site.

When you receive the SMP fixes, unload them into one of the following data sets:

• A sequential data set
• A member of a partitioned data set

Multiple SMP fixes can be appended into a single data set or member.

Follow these steps:

1. Access the ISPF/PDF Primary Menu.
2. Select the COMMAND option.

The ISPF Command Shell panel appears.
3. At the command prompt, enter the following command:

EXEC 'dsnpref.NMC2.CC2DJCL(C2DINST)'

4. At the Install Utility title panel, press Enter.
The Install Utility Primary Menu panel appears.

5. At the Install Utility Primary Menu panel, enter 8 (Maintain Products).
The MAINTENANCE Primary Menu panel appears.
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6. Enter 3 (Apply individual SMP fixes from a DASD data set).
The MAINTENANCE DASD Fixes Dataset Name panel appears.

7. Enter the data set name that contains the SMP fixes to be applied and press Enter.
8. Complete the fields on the following MAINTENANCE panels as they open.
9. At the MAINTENANCE JCL Library Creation panel, review your fix JCL library.

The default library name is:
dsnpref.NMC2.FIX.DASD.JCL

dsnpref
Is the same data set prefix that you used for the dsnpref.NMC2.CC2DJCL data set.

NOTE
For each maintenance application, use a new output data set. A new data set helps ensure that the only jobs
in your maintenance JCL library are the jobs that are required for the maintenance. To use a new data set:

10. Press Enter to proceed with the generation of the maintenance JCL.
When the JCL generation is complete, a list of generated jobs and a description of each member appears.

11. Note the name of the data set into which the JCL was generated.
12. Submit and run the following jobs in sequence. Do not proceed with any job until the previous job has completed

successfully.
Each job must complete with return code 0 unless otherwise indicated.

WARNING
For the maintenance of additional features, the SMP/E apply job must be run on a system that was used
during installation. The system has the z/OS UNIX file system that is used during installation and mounted
for read/write access.

1. F11RCSMP—SMP RECEIVE and SMP LIST of existing HOLDDATA and SOURCEIDs already applied. If a job
step returns a code of 04, there is no HOLDDATA present.

2. Review the information and, for any held APARs that you want to apply, add the correct BYPASS HOLDx operands
to the corresponding APPLY control statement for those APARs. Do this by manually editing the F12APSMP job
that contains the SMP control statements. For information about the BYPASS HOLDx operands, see IBM’s SMP/E
Commands manual.

3. F12APSMP—SMP APPLY.
13. Press F3.

The Install Utility Primary Menu panel appears.

WARNING

Verify that you have checked the HOLDDATA for maintenance for the VSAM or RAMDB data sets. If necessary,
apply maintenance for VSAM and RAMDB data sets for each of your NetMaster regions.

Use CARS to Implement a Proactive Maintenance Strategy

Broadcom formerly delivered product maintenance using Service Packs. We have replaced this model with
Recommended Service (CARS) for z/OS, which provides more flexibility and granular application intervals. CARS is
patterned after the IBM preventive maintenance model, Recommended Service Upgrade (RSU). With CARS, you can
install preventive maintenance for most Broadcom z/OS-based products in a consistent way on a schedule that you select
(for example, monthly, quarterly, annually).

Broadcom periodically releases Service Updates. A Service Update is a product installation file and all PTFs pres-applied
up to the last CARS level.

We recommend that you develop and implement a proactive preventive maintenance strategy whereby you regularly
apply maintenance. You could follow the same schedule that you use to apply IBM maintenance, or you could implement
a schedule for Broadcom products only.
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Maintain Products Using CSM
Use the procedures in this topic to receive, apply, and accept maintenance for your products using CSM.

CSM provides a product list that lets you display the list of licensed product maintenance packages and to download these
packages. You can also manage external maintenance packages that were acquired outside of CSM so that they can be
applied using  CSM.

WARNING
As part of our ongoing commitment to customer success and to help our customer base achieve their
strategic business initiatives, we are investing our resources in z/OSMF for software management. We will
be discontinuing technical support for CSM. In accordance with the terms and conditions, guidelines, and
parameters of Broadcom’s support program, which is documented in the Broadcom Software Maintenance
Policy Handbook, this announcement provides written notification of End of Life for CSM. This notification means
that CSM will no longer function as of June 30, 2023. For full details, see the End of Life Announcement.If you
do not have CSM installed, we recommend that you install z/OSMF to manage your software. For installation
and usage details, see the IBM documentation and the Broadcom product installation best practices at
techdocs.broadcom.com.

NOTE
During your initial product installation, apply all product maintenance. Otherwise, you may have to repeat the
deployment and configuration processes.

The following diagram shows the maintenance process using CSM:

 108

https://ftpdocs.broadcom.com/cadocs/0/contentimages/Maint-HB-RM102%20FINAL%2026AUG2020.pdf
https://ftpdocs.broadcom.com/cadocs/0/contentimages/Maint-HB-RM102%20FINAL%2026AUG2020.pdf
https://support.broadcom.com/web/ecx/support-content-notification/-/external/content/ReleaseAnnouncements/0/20408
http://techdocs.broadcom.com


 Netmaster® Shared Content Library 12.2

Use the following procedure to maintain products using CSM:

1. (Optional) Configure automatic HOLDDATA download.
2. (Optional) Configure CSM to reject unneeded maintenance.
3. Download product maintenance packages.

– (Optional) Configure CSM to perform automatic maintenance updates.
4. (Optional) Manage maintenance downloaded outside of CSM. As part of this management, you can also view the

aggregated package details.
5. Receive maintenance.
6. (Optional) Reject maintenance.
7. Apply maintenance.

a. Consider whether you require a product USERMOD.
b. Review and process any unresolved HOLDDATA.
c. Apply CARS maintenance.
d. (Optional) Apply FIXCAT maintenance.

8. (Optional) Restore maintenance.
9. Accept maintenance.

– (Optional) Accept maintenance in GROUPEXTEND mode.
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After you complete this process, the maintenance packages for your products are accepted.

You have deployed and configured a product across your enterprise. Now you are applying maintenance to this product.
Create a deployment and a configuration for this product to get this maintenance to your target systems.

Configure Automatic HOLDDATA Download

You can configure CSM to download automatically the available HOLDDATA that it uses for each maintenance installation.
You then have current information about what maintenance packages are marked as PE (PTF in Error).

1. Select the Settings tab, and select the Software Catalog link under System Settings in the Settings section on the
left side.

2. In the HOLDDATA Settings section, select the Enable Automatic Updates checkbox.
3. Set up values for the following fields, and select Apply:
Owner of Update Task

Specifies the TSO user ID under which the update task is run.
Recurrence

Specifies how often the task recurs.
Update Software Catalog Every number of Days

or Update Software Catalog On day of week Every number of Weeks
Specifies the frequency of downloading HOLDDATA to your software catalog, in days or weeks, depending on the
value the Recurrence field.
Example: Imagine you set the recurrence for a specific number of days and you set the time that precedes the
current time. Then the first update occurs in the specified number of days at the specified time. For example, on
Monday at 10.30 am, you set the number of days to 3 and time to 07.00. The first update then occurs on the third
day, Thursday, at 7.00 am. When you set the time past the current time, the first update occurs on the same day
at the time set. For example, on Monday at 10.30 am, you set the number of days to 3 and time to 11.00. The first
update then occurs on that Monday at 11.00 am.

System Time
Specifies the system time when an automatic update occurs. The system time reflects your CSM application
server time zone. The TZ parameter within Tomcat startup libraries defines the time zone. If the TZ parameter is
not defined, the CSM application server time zone defaults to GMT - Greenwich Mean Time.
Local time is calculated based on the system time that you set.

NOTE
To download available HOLDDATA to the software catalog immediately, select Update Immediately.

The automatic HOLDDATA download is configured.

Configure CSM to Reject Unneeded Maintenance from the SMP/E Environment

During the regular, FIXCAT, or CARS maintenance wizard execution, CSM may receive maintenance. Some maintenance
packages may not be directly associated with the maintenance that you want to apply.

You can configure CSM to reject the maintenance that was received but not applied during the wizard execution.

• If you exit the wizard before the maintenance installation started, CSM rejects the maintenance that has been received
during the wizard execution. The SMP/E environment is restored to the state that it had before you started the wizard.

• If you navigated through the wizard steps, started the maintenance installation task, and the task completed
successfully, CSM rejects the received but not applied maintenance that is not directly associated with the
maintenance that you have applied.
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This process ensures that your SMP/E environments do not contain unneeded received maintenance.

1. Select the Settings tab, and select the Software Installation link under System Settings on the left side.
2. In the Maintenance Installation section, select the Reject Received Maintenance checkbox.
3. Select Apply.

A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

NOTE
While a task is in progress, you can perform other work. Select Hide to exit the dialog and view the task
status later on the Tasks tab.

CSM is configured to reject unneeded maintenance.

Download Product Maintenance Packages

You can download maintenance packages for installed products through the Products tab. You can download:

• All maintenance packages for a product
• Only maintenance packages that have been released from the time the product release was updated last

NOTE
The information for HIPERs and new maintenance on the Software Status tab is based on the current
information in your software catalog. Update the product list on a daily or weekly basis to keep it current.

WARNING

You can also download maintenance using the SMP/E Internet Service Retrieval. This option uses the IBM
SMP/E RECEIVE ORDER command to download Broadcom mainframe product maintenance over the Internet,
by securely submitting an order for PTFs and HOLDDATA to a remote Broadcom server. This service eliminates
the manual steps that are required to download maintenance from Broadcom Support. The orders are fulfilled
based on the status of your SMP/E environments. Based on your order criteria, all PTFs and their requisites are
downloaded automatically and received to your system.

To use this download option, complete the procedures to configure the SMP/E Internet Service Retrieval as
described in the Mainframe Common Maintenance Procedures documentation. After you set up this service, you
can use CSM to apply and accept your maintenance.

1. Verify that your CSM login user name is associated with a registered user of Broadcom Support on the Software
Acquisition Settings page.
CSM uses the credentials to access Broadcom Support.

2. Select the name of the product for which you want to download maintenance in the product list on the left side.
Maintenance information about the product appears in the Releases section on the right side.

3. For the product release for which you want to download maintenance, select the Actions drop-down list to the right of
the release. Complete one of the following steps:
a. Select Update Product Release to download all maintenance packages for the product release.
b. Select Get Latest Maintenance to download only maintenance packages that have been released from the time

the product release was updated last.
A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

The maintenance packages are downloaded.
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Configure CSM to Perform Automatic Maintenance Updates

You can configure CSM to perform automatic maintenance updates (downloading and receiving maintenance) for
products that are installed in an SMP/E environment.

Manage Maintenance Downloaded Outside of CSM

Sometimes you acquire maintenance packages, such as unpublished maintenance, PTF, APARs, and USERMODs,
outside of CSM. For example, you are validating a test PTF released for a product. You can add information about these
maintenance packages to CSM from the Products tab.

Adding these maintenance packages to CSM provides you with a complete view of all the maintenance for a product
release. After a package is migrated, you can use CSM to apply the maintenance.

Usually, the maintenance is placed as a single package. However, some Broadcom mainframe products still have older
aggregated maintenance packages that were released before December 31, 2013. An aggregated package is a file that
comprises several single maintenance packages (nested packages). When you add an aggregated package, CSM inserts
all the nested packages and the aggregated package itself. In the list of maintenance packages, the aggregated package
is marked with the CUMULATIVE type.

When you insert an aggregated package, CSM assigns a fix number to it. The fix number is unique and contains eight
characters. The first two characters are AM (for Aggregated Maintenance) and a unique six-digit number follows. The
number value increases by 1 with each added aggregated package.

If the aggregated maintenance package has the same fix number as one of its nested packages, only the nested package
is added. The aggregated package itself is not available in the list of maintenance packages.

1. Select the Products tab, and select the product release for which the maintenance applies.
2. Select the Add External Maintenance button.
3. Specify one of the following package types and package details:
Data Set

Adds a maintenance package that is located in a z/OS data set with an LRECL of 80 and RECFM of FB.
UNIX File

Adds a maintenance package that is located in a USS directory in binary mode.
FTP File

Adds a maintenance package that is not published on Broadcom Support. This option is intended for downloading
a PTF to validate it.

FTP Host Specifies the FTP server where the maintenance package is located. Select a server from the list, or
provide your FTP server host.

FTP Port Specifies the FTP port number for the FTP server.
FTP Path Defines the FTP path where the maintenance package is located. Start the path with a forward slash

(/). Enter only a forward slash to specify the root directory.
Example: /outgoing/

Maintenance Name Defines the maintenance package name.
Example: RO01111.bin

User Name Defines a valid user name to access the FTP location.
Password Defines a valid password to access the FTP location.

Solution
Adds a published solution on Broadcom Support.

NOTE
To add several data sets or UNIX file packages from the same location, use masking.

4. Select OK.
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A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

The maintenance package with the related information is saved in the CSM database. To see the added package, refresh
the page.

View Aggregated Package Details

You can view which nested packages are included in the aggregated package. The information includes the fix number,
package type, and package description.

NOTE
Aggregated maintenance packages were discontinued December 31, 2013. However, some Broadcom
mainframe products have aggregated maintenance packages that were released before this date.

1. Select the Products tab, and select the product release that has the aggregated package whose details you want to
view.

2. Select the Fix # link for the aggregated package.
The Maintenance Package Details dialog opens.

3. Select the Nested Packages tab.
A list of nested packages that the aggregated package contains appears.

Receive Maintenance

After maintenance has been downloaded for a product, you can receive the maintenance to the global zone of an SMP/E
environment where the related products are installed. Once received, maintenance packages can be applied.

While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

1. Select the SMP/E Environments tab, and select the SMP/E environment where you want to receive maintenance
packages.

2. Select Maintenance. If you do not see any maintenance packages, verify that you have maintenance view criteria
defined.

3. Select the maintenance packages that you want to receive, and select the Receive link.
The maintenance wizard opens to the Introduction step.

NOTE
If you select an SMP/E environment being used in CSM by another user, a notification message appears.
You are prevented from performing any actions on the SMP/E environment. Wait until the notification
message disappears and the SMP/E environment becomes available, or select Cancel to select another
SMP/E environment.

4. Review the information about the receiving, and select Next.
5. Review and adjust the receive list selections as required, and select Next.
6. Review the summary, and select Receive.

A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

The maintenance packages are received to the SMP/E environment global zone.

Reject Maintenance

You can reject a received maintenance package. Information about the maintenance package is removed from the SMP/E
environment global zone.
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While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

1. Select the SMP/E Environments tab, and select the SMP/E environment from which you want to reject maintenance.
2. Select Maintenance. If you do not see any maintenance packages, verify that you have maintenance view criteria

defined.
3. Select the maintenance packages that you want to reject, and select the Reject link. You can filter out only received

packages.
The maintenance wizard opens to the Introduction step.

NOTE
If you select an SMP/E environment being used in CSM by another user, a notification message appears.
You are prevented from performing any actions on the SMP/E environment. Wait until the notification
message disappears and the SMP/E environment becomes available, or select Cancel to select another
SMP/E environment.

4. Review the information about the rejection, and select Next.
5. Review and adjust the rejected list selections as required, and select Next.
6. Review the summary, and select Reject.

A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

The maintenance packages are rejected. Information about the maintenance packages is removed from the SMP/E
environment global zone.

Apply Maintenance

After maintenance has been downloaded for a product, you can apply the maintenance to products that are installed in an
SMP/E environment.

WARNING
Before you apply maintenance, ensure that required file systems are mounted and that you have specified the
correct path to the DDDEFs that are contained in the file systems. The path must be the mount point of the zFS
file system, plus the directory /CA. For example, if the zFS file system is mounted at /broadcom/abc, the DDDEF
path must be /broadcom/abc/CA.

As an option, CSM lets you verify that the maintenance packages can be applied to the selected target zones without
applying the packages.

While you work with an SMP/E environment, the SMP/E environment is locked and other CSM users cannot perform any
action against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes,
the lock releases.

1. Select the SMP/E Environments tab, and select the SMP/E environment whose products you want to apply
maintenance to.

2. Select Maintenance. If you do not see any maintenance packages, verify that you have maintenance view criteria
defined.

3. Select the maintenance packages that you want to apply, and select the Apply link.

NOTE
If you select an SMP/E environment being used in CSM by another user, a notification message appears.
You are prevented from performing any actions on the SMP/E environment. Wait until the notification
message disappears and the SMP/E environment becomes available, or select Cancel to select another
SMP/E environment.

4. Follow the instructions on the wizard to navigate through the wizard steps.
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5. From the Summary step, review the summary, and select Check and Apply.
A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

CSM verifies and applies the maintenance packages to the selected target zones.

If the task fails, navigate to the Tasks tab and review SMPOUT in the task output to identify and correct problems. Rerun
the wizard.

You have completed acquiring and applying maintenance. You can accept the applied maintenance (except USERMODs)
from the SMP/E Environments, Maintenance tab.

USERMODs

A product USERMOD can be provided as a published maintenance package downloaded during the Update Product
process. When CSM downloads a package including a ++USERMOD statement, it is loaded under the product with a
USERMOD type. You can install these packages using CSM but cannot accept them because they are not intended to be
permanent.

You can create a USERMOD manually, or we can provide an unpublished maintenance package as a USERMOD. In this
case, the USERMOD file, which contains the ++USERMOD statement and the body of the USERMOD, must be managed
as an externally downloaded package.

Unresolved HOLDDATA Processing

When you apply maintenance, review and process any unresolved HOLDDATA for the applied maintenance and its
prerequisites. The maintenance wizard displays all unresolved HOLDDATA and lets you review the HOLDDATA and
details about the HELD maintenance. You can then bypass the HOLDDATA or exclude the HELD maintenance. CSM
determines unresolved HOLDDATA by running SMP/E APPLY GROUP/GROUPEXTEND CHECK.

In the maintenance wizard, you can perform the following actions:

• Select HOLDDATA (HOLDDATA TYPE, REASON, or maintenance) to bypass it.
• Leave HOLDDATA unselected to exclude it. If you do not select a HOLDDATA entry checkbox, CSM excludes the

HELD maintenance from the processing.

If you exclude at least one HELD maintenance package, CSM runs an appropriate SMP/E APPLY GROUP/
GROUPEXTEND CHECK command to verify the processing. CSM verifies whether other maintenance requires the
excluded maintenance. If so, CSM also excludes it from processing.

If the SMP/E APPLY GROUP/GROUPEXTEND CHECK command discovers further unresolved HOLDDATA, you are
notified about all unresolved HOLDDATA again. Select what HOLDDATA to bypass and what HELD maintenance to
exclude.

This iterative process repeats until all HOLDDATA is resolved or bypassed. You can then proceed to the next step.

A list of maintenance packages that are excluded during the processing of unresolved HOLDDATA is displayed in the
Summary step.

Apply CARS Maintenance

CSM lets you track and apply CARS maintenance for your products.

CARS is a set of maintenance packages that are installed and tested regularly on the Broadcom Mainframe Software
Division development, test, and production systems. Install CARS maintenance to keep your products current. Broadcom
releases CARS maintenance regularly. The release date determines the CARS maintenance level.
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To learn about new CARS maintenance that is available, download the files that are listed for published CARS
maintenance. You can configure CSM to download these files automatically, or add CARS files manually. You can filter
this maintenance in the SMP/E Environments, Maintenance section based on information that is in the files. You can
also select the packages that are applicable within a CARS level.

You can apply particular CARS maintenance packages. You can update all products in an SMP/E environment.

A CARS file can list a maintenance package that the HOLDDATA marked as PE (PTF in Error). The CARS file can also
reflect a corrective maintenance package for this PE that is not listed in this CARS file. This situation can occur if a
maintenance package is found in error after the CARS file is published. The CARS processing continues as expected, and
the maintenance package that is marked as PE is not applied. However, the CARS level for the product is not updated to
the current level until you apply the corrective maintenance package to the SMP/E environment.

Configure Automatic CARS File Download

You can configure CSM to download available CARS files automatically. After download, the files are stored in a USS
directory under the software catalog.

1. Select the Settings tab, and select the Software Catalog link under System Settings in the Settings section on the
left side.

2. In the CARS Setting section, select the Enable Automatic Updates checkbox.
3. Set up field values and select Apply.

NOTE
To download available CARS files to the software catalog immediately, select Update Immediately.

The automatic CARS file download is configured.

Add a CARS File

If you cannot automatically download available CARS files, add them to the software catalog manually. Use the Add
CARS File link. The files that were added manually are stored in the same USS directory as other files.

1. Download the CARS file using FTP from the Broadcom file server directly to your USS directory.
a. Connect to the FTP site at the following location:

https://ftp.broadcom.com/secureuser/downloads

b. Log in to ftp.broadcom.com as follows:
user name: anonymous
password: your-email-address

c. Change to the following directory:
/pub/ASSIGNS

d. Change your download mode to ASCII.
e. Download the CARS file. These files appear in the format:

CARyymm.TXT

2. In the CSM web-based interface, select the Products tab, and select the Add CARS File link in the Actions section on
the left side.

3. Specify the USS path to the CARS file you want to add, and select OK.
Information about the CARS file is saved in the CSM Software Catalog USS database.

Apply CARS Maintenance to an SMP/E Environment

You can upgrade products that are installed in an SMP/E environment to a specific CARS level. During processing, CSM
verifies that maintenance packages that are associated with the selected CARS level can be applied to the products, and
then applies the packages.
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As an option, CSM lets you verify that the maintenance packages can be applied to the selected target zones without
applying the packages.

While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

1. Select the SMP/E Environments tab.
2. From the list on the right, locate the SMP/E environment whose products you want to upgrade the CARS level for.

Select the Actions drop-down list to the right of the SMP/E environment, and select Upgrade CARS Level.

NOTE
If you select an SMP/E environment being used in CSM by another user, a notification message appears.
You are prevented from performing any actions on the SMP/E environment. Wait until the notification
message disappears and the SMP/E environment becomes available, or select Cancel to select another
SMP/E environment.

3. Follow the instructions on the wizard to navigate through the wizard steps.
4. From the Summary step, review the summary and select Check and Apply.

A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

CSM verifies and applies the CARS maintenance packages to the selected target zones.

If the task fails, navigate to the Tasks tab and review SMPOUT in the task output to identify and correct problems. Rerun
the wizard.

You can accept the applied maintenance (except USERMODs) from the SMP/E Environments, Maintenance tab.

Apply FIXCAT Maintenance

CSM lets you select and apply maintenance for your products according to FIXCAT.

FIXCAT (fix category) associates a maintenance package to one or more categories of PTFs (for example, installation,
function, z/OS version, or communication).

FIXCAT data is provided in the same file as error HOLDDATA. Error HOLDDATA contains FIXCAT HOLDDATA statements
that assign a maintenance package to a category. Select a category, and CSM determines and applies associated
maintenance packages to the selected products installed in an SMP/E environment.

Masking Maintenance Categories

When you select maintenance categories in the wizard, you can use masking.

Use an asterisk (*), or a percent sign (%), or both to specify naming masks. An asterisk substitutes for any number of
symbols. A percent sign substitutes for one symbol.

For example:
System.z/OS.*

Selects all the categories whose names start with System.z/OS.
System.z/OS.%%

Selects all the categories under System.z/OS whose last segment consists of two symbols.

Apply Maintenance by FIXCAT Category

You can select and apply maintenance for your products based on FIXCAT using CSM.

As an option, CSM lets you verify that the maintenance packages can be applied to the selected target zones without
applying the packages.
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While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

1. Select the SMP/E Environments tab.
2. From the list on the right, locate the SMP/E environment whose products you want to apply FIXCAT

maintenance. Select the Actions drop-down list to the right of the SMP/E environment, and select Update Using Fix
Categories.

NOTE
If you select an SMP/E environment being used in CSM by another user, a notification message appears.
You are prevented from performing any actions on the SMP/E environment. Wait until the notification
message disappears and the SMP/E environment becomes available, or select Cancel to select another
SMP/E environment.

3. Follow the instructions on the wizard to navigate through the wizard steps.
4. From the Summary step, review the summary, and select Check and Apply.

A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

CSM verifies and applies the FIXCAT maintenance packages to the selected target zones.

If the task fails, navigate to the Tasks tab and review SMPOUT in the task output to identify and correct problems. Rerun
the wizard.

You can accept the applied maintenance (except USERMODs) from the SMP/E Environments, Maintenance tab.

Restore Maintenance

You can restore (back out) an applied maintenance package (but not an accepted maintenance package).

While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

1. Select the SMP/E Environments tab, and select the SMP/E environment from which you want to restore
maintenance.

2. Select Maintenance. If you do not see any maintenance packages, verify that you have maintenance view criteria
defined.

3. Select the maintenance packages that you want to restore, and select the Restore link. You can filter out only applied
packages.

NOTE
If you select an SMP/E environment being used in CSM by another user, a notification message appears.
You are prevented from performing any actions on the SMP/E environment. Wait until the notification
message disappears and the SMP/E environment becomes available, or select Cancel to select another
SMP/E environment.

4. Review the information about the restoring, and select Next.
5. Review and adjust the list selections as required. Select Zones to review and adjust the zones where the maintenance

is restored from. You can only perform maintenance actions on zones you select here. Select OK to confirm the
selection and return to the wizard, and select Next.

6. Review the prerequisites if they exist, and select Next. CSM restores these prerequisites as part of the maintenance
restoring process.

7. Review the summary, and select Restore.
A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.
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The maintenance packages are restored.

Accept Maintenance

After maintenance has been applied, you can accept the maintenance for products that are installed in an SMP/E
environment. You cannot accept USERMODs.

Use this procedure to accept the maintenance in GROUP mode.

WARNING
Before you start, update the HOLDDATA in your software catalog. To do so, select Update HOLDDATA in the
Actions section on the Software Catalog page. You can also set up the automatic HOLDDATA download as
described previously in this article.

While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

1. Select the SMP/E Environments tab, and select the SMP/E environment whose products you want to accept
maintenance.

2. Select Maintenance. If you do not see any maintenance packages, verify that you have maintenance view criteria
defined.

3. Select the maintenance packages that you want to accept, and select the Accept link.

NOTE
If you select an SMP/E environment being used in CSM by another user, a notification message appears.
You are prevented from performing any actions on the SMP/E environment. Wait until the notification
message disappears and the SMP/E environment becomes available, or select Cancel to select another
SMP/E environment.

4. Review the information about the maintenance, and select Next.
5. Review and adjust the accept list selections as required. Select Zones to review and adjust the zones where the

maintenance is accepted. You can only perform maintenance actions on zones you select here. Select OK to confirm
the selection and return to the wizard, and select Next.

6. Select the installation mode for the selected maintenance, and select Next.
7. Perform one of the following actions to address prerequisites:

– If no prerequisites exist, select Next. A list of HOLDDATA appears.
– If prerequisites exist and are available, review them, and Select Next. A list of HOLDDATA appears. The

prerequisites are accepted as part of the process.
– If a prerequisite is not available, the wizard cannot continue. Select Cancel to exit the wizard. Acquire the

prerequisite and restart the process.
8. Review HOLDDATA entries, if they exist. Select Export Table to open all HOLDDATA information for all selected

maintenance in a separate browser window. Selecting Export Table is similar to running the LIST SYSMODS
HOLDDATA command within your SMP/E environment.

9. Select Next.
SMP/E work DDDEFs of SMPWRKx and SYSUTx, with their allocation parameters, are listed.

10. Review the work DDDEF allocation parameters, and edit them, if necessary, to verify that sufficient space is allocated
for them during the maintenance acceptance:

NOTE
Changes in the allocation parameters apply to the current maintenance processing only.

1. Select Override for a DDDEF to edit its allocation parameters.
A pop-up window opens.

2. Make the necessary changes, and select OK to confirm.
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The pop-up window closes, and the DDDEF entry is selected in the list indicating that the allocation parameters
have been overridden.

You can also:

• Update allocation parameters for the DDDEFs automatically by select Resolve Overrides.
CSM provides values for all DDDEFs based on the total size of the selected maintenance packages being
accepted. All DDDEF entries are selected in the list indicating that the allocation parameters have been overridden.

NOTE
To edit the allocation parameters for a DDDEF after automatically updating them with the Resolve
Overrides button, select Override. Make the necessary changes. Select OK to confirm and return to the
wizard.

• Cancel a parameter update for any DDDEF by clearing its checkbox.
11. (Optional) Select View SMP/E Work DDDEFs to review SMP/E work DDDEF and their allocation parameters for the

selected SMP/E environment zones. Select Close to return to the wizard.

NOTE
Sometimes, the allocation parameters differ from the allocation parameters that you obtained using the
Resolve Overrides button.

Select Next.
12. Review the summary, and select Accept.

A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens and you can view the action details.

The maintenance packages are accepted.

Accept Maintenance in GROUPEXTEND Mode

CSM lets you invoke the SMP/E utility with the GROUPEXTEND option enabled for accepting maintenance.

When you accept maintenance in GROUPEXTEND mode, the following installation modes are available:
Accept Check

Checks if the maintenance can be accepted to the selected SMP/E environment in GROUPEXTEND mode.
Accept

Accepts the maintenance to the selected SMP/E environment in GROUPEXTEND mode.
Accept Check and Accept

Checks if the maintenance can be accepted to the selected SMP/E environment in GROUPEXTEND mode. Then
accepts it if possible.

For the GROUPEXTEND option, CSM does not automatically receive and display maintenance or HOLDDATA
prerequisites that must be bypassed when accepting the maintenance. Accept check mode lets you check if any
prerequisites or HOLDDATA exist and report them in the task output.

How Maintenance in GROUPEXTEND Mode Works

Accept maintenance in GROUPEXTEND mode in the following sequence:

1. Apply all maintenance packages that you want to include by the GROUPEXTEND option.
2. Run the maintenance in Accept check mode.

– If the task fails, review SMPOUT in the task output. Review if there are missing (not applied) maintenance
packages or HOLDDATA that must be resolved or bypassed.

– If the task succeeds, review SMPRPT in the task output. Review what maintenance packages were found and
accepted.
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3. Run the maintenance in Accept mode. Specify the maintenance packages that you want to exclude and HOLDDATA
that you want to bypass, if any exist.
The followings options are available for bypassing HOLDDATA:
– HOLDSYSTEM
– HOLDCLASS
– HOLDERROR
– HOLDUSER

You can run the maintenance in Accept mode in the same CSM session after Accept check mode is completed. The
values that you entered for Accept check mode are then prepopulated on the wizard dialogs.

Accept Maintenance with the GROUPEXTEND Option Enabled

You can accept maintenance (except USERMODs) with the GROUPEXTEND option enabled.

While you work with an SMP/E environment, the environment is locked and other CSM users cannot perform any action
against it. When the task finishes, logging out from CSM, or a CSM session is inactive for more than 10 minutes, the lock
releases.

1. Select the SMP/E Environments tab, and select the SMP/E environment holding the maintenance packages that you
want to accept in GROUPEXTEND mode.

2. Select Maintenance.
Maintenance packages available for the products are listed. If you do not see any maintenance packages, verify that
you have maintenance view criteria defined.

3. Select the maintenance packages that you want to accept in GROUPEXTEND mode, and select the Accept
GROUPEXTEND link.

NOTE
If you select an SMP/E environment that is being used by another user, a notification message appears. You
are prevented from performing any actions on the SMP/E environment. Wait until the notification message
disappears and the SMP/E environment becomes available, or select Cancel to select another SMP/E
environment.

4. Review the information about the maintenance, and select Next.
The packages that you want to accept are listed.

NOTE
Select a link in the Status column for a maintenance package, if available, to review a list of zones. The
zones indicate where the maintenance package is received, applied, or accepted. Select Close to return to
the wizard.

5. Review the packages, and select Next.

WARNING
For the GROUPEXTEND option, CSM does not automatically receive and display maintenance or
HOLDDATA prerequisites that must be bypassed when accepting the maintenance. Accept check mode lets
you review if any prerequisites or HOLDDATA exist and report them in the task output. Run the maintenance
in Accept check mode first.

6. Read the information that is displayed on this tab, and select Next.
The installation options appear.

7. Specify installation options as follows, and select Next:
a. Select the installation mode for the selected maintenance.
b. Review the GROUPEXTEND options and select the ones that you want to apply to the maintenance:

NOAPARS
Excludes APARs that resolve error reason ID.
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NOUSERMODS
Exclude USERMODs that resolve error reason ID.

c. (Optional) Enter maintenance packages that you want to exclude in the Excluded SYSMODs field. You can enter
several packages, separate them by a comma.

The Bypass HOLDDATA step of the wizard appears.
8. (Optional) Enter the BYPASS options for the HOLDDATA that you want to bypass during the maintenance installation.

You can enter several BYPASS options, separate them by a comma.
9. Select Next.
10. Review the summary, and select Accept GROUPEXTEND.

A dialog that shows the progress of the task opens. When the task completes, select Show Results on the Progress
tab to close this dialog. The task output browser opens, and you can view the action details.

NOTE

• If you run the maintenance installation in Accept check mode and the task succeeds, review SMPRPT in
the task output. Review what maintenance packages were found and accepted.

• If you run the maintenance installation in Accept check mode and the task fails, review SMPOUT in the
task output. Review if there are missing (not accepted) maintenance packages or HOLDDATA that must
be resolved or bypassed.

You completed maintaining products with CSM.

HOLDDATA
When you apply maintenance, you typically encounter SMP/E HOLDDATA. We use HOLDDATA to notify your SMP/E
system of SYSMODs that have errors or special conditions. We support system and external HOLDDATA.

System HOLDDATA

System HOLDDATA indicates data that is an in-stream part of the SYSMOD, informing you of special conditions. The
following reasons are used with SYSTEM HOLDDATA for your product.

ACTION Indicates that you must perform special processing before or after you apply this SYSMOD.
AO Affects automated operations. It changes the message identifier or the displacement of a field inside the

message.
DB2BIND Indicates that DBRMs have changed and packages must be rebound.
DDDEF Indicates that data sets and DDDEFs are being added or modified.
DELETE Deletes the SYSMOD load module. You cannot reverse this type of SYSMOD with the SMP/E RESTORE

command.
DEP Indicates a dependency for this SYSMOD that you must externally verify.
DOC Indicates a documentation change with this SYSMOD.

DOWNLD Indicates that some or all the elements that this SYSMOD delivers are to be downloaded to a workstation.
DYNACT Describes the steps to dynamically activate this fix without performing an IPL.

EC Indicates that this SYSMOD requires a hardware engineering change. An EC hold SYSMOD usually does
not affect the product unless the EC is present on the hardware device.

ENH Introduces a small programming enhancement. The hold contains the instructions to implement the
enhancement. If no action is required to implement the enhancement, give a summary of the enhancement.

EXIT Indicates that changes delivered by this SYSMOD require reassembly of user exits.
EXRF Indicates that the SYSMOD must be installed in both the Active and Alternate Extended Recovery Facility

Systems.
IPL Indicates that an IPL is required for this SYSMOD to take effect. This option is used only when there is no

alternative for dynamic activation.
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MSGSKEL Indicates that the SYSMOD contains internationalized message versions that must be run through the
message compiler for each language.

MULTSYS Apply this SYSMOD to multiple systems for pre-conditioning, coexistence, or exploitation.
RESTART Indicates that after applying this SYSMOD, the site must perform a special restart as opposed to a routine

restart.
SQLBIND Indicates that a bind is required for a database system other than Db2.

External HOLDDATA

External HOLDDATA is not part of the PTF. The HOLDDATA resides in a separate file and contains both error and FIXCAT
HOLDDATA. The error HOLDDATA is used for SYSMODs that have been distributed and later are discovered to cause
problems. The FIXCAT HOLDDATA helps identify maintenance that is required to support a particular hardware device,
software, or function.

Download the external HOLDDATA from Broadcom Support to a DASD file, and allocate the file to the SMPHOLD
DD statement. To take care of the external HOLDDATA, receive it into your SMP/E environment. SMP/E receives the
HOLDDATA from Broadcom-supplied jobs.

You can find JCL to download the external HOLDDATA in your SAMPJCL member. Open xxx60RCH or xxx1HOLD in
an edit session and execute the xxxSEDIT macro on the command line (xxx is the high-level identifier for your product).
Then, submit the JCL.

Error HOLDDATA

If a SYSMOD has unresolved error HOLDDATA, SMP/E does not install it unless you add a bypass to your APPLY
command. You can bypass error HOLDDATA in situations that are not applicable to you. Error HOLDDATA that is not
applicable to you can include a problem that happens only with a hardware device that you do not have or in a product
feature that you do not use.

When Broadcom publishes a SYSMOD that resolves the error HOLDDATA, the resolving SYSMOD supersedes the error
HOLDDATA. This action lets you apply the original SYSMOD with the fixing SYSMOD.

The only manual task is running a REPORT ERRSYSMODS. This report identifies the following:

• Any held SYSMODs already applied to your system
• Any resolving SYSMODs that are in RECEIVE status

SMP/E identifies the SYSMOD to apply to correct the situation.

FIXCAT HOLDDATA

Broadcom provides FIXCAT HOLDDATA to help identify maintenance that is required to support a particular hardware
device, software, or function. Fix categories are supplied as SMP/E FIXCAT HOLDDATA statements. Each FIXCAT
HOLDDATA statement associates an APAR and its related fixing PTF to one or more fix categories.

Complete Configuration Tasks
After your NetMaster Shared Content Library installation and maintenance tasks are complete, you must deploy and
configure your product for execution.

The deployment is a simple copy of the product SMP/E target data sets, which can then be configured for use on systems
across your enterprise. The deployed objects include target libraries that are defined to SMP/E (also known as the
deployment libraries). Creating a copy of the product SMP/E target data sets keeps the SMP/E environment clean and
isolates the product SMP/E environment from the runtime foundation that is used in the day-to-day operation of the
product. Subsequent maintenance activities update the SMP/E environment without affecting the active product runtime
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environments. For maintenance to take effect, you must deploy the updated data sets and libraries to your runtime
environments.

The configuration process tailors the product runtime environment for use on a specific z/OS system.

You can configure and deploy your product using z/OSMF workflows, CSM, or manually (the Installation Utility).

It is possible, as illustrated in the Installing topic, to install, maintain, and configure NetMaster products using different
methods. However, with the NetMaster suite of products, there are some limitations to which configuration tool can be
used, depending on the installation method that was used:

• If you installed ONLY NetMaster NM for TCP/IP, you can use EITHER CSM OR the Installation Utility to configure the
product.

• If you installed NetMaster NM for TCP/IP AND any other NetMaster products, you can use ONLY the Installation Utility
to configure the products.

NOTE
In multiple product installations, NetMaster NM for TCP/IP can be configured with CSM if it is run in a
different instance than the other products.

Based on your configuration and deploy method, use the appropriate articles to configure and deploy your product.

Product Configuration and UNIX System Services (USS) Authorization

If you installed NetMaster NM for TCP/IP or NetMaster FTM , the started task IDs require USS authorization in
an OMVS segment security definition for:

• The product region, which requires access to the sockets interfaces
• The SOLVE SSI region of the Packet Analyzer

Before you set up USS authorization, ensure that your JCL security parameter is correct. Specifically, the SEC= JCL
parameter in the NMDRVCTL DD RUNSYSIN member must be set to any value except NO. For more details refer to the
following topics:

• Prepare IBM Communications Server
• Define UNIX System Service (USS) Authorization
• Product Region JCL Parameters (SEC= description)
• Security

Configure NetMaster Products using a z/OSMF Workflow
As a systems programmer, security administrator, or someone responsible for managing the configuration of your z/OS
systems, you can use z/OSMF workflows to configure a product software instance with less effort, time, and mainframe
expertise. The workflows guide you through the configuration process and help automate configuration of a product
instance. This approach significantly reduces the time that is required to perform configuration tasks.

Following the installation of an SMP/E environment for the NetMaster product suite, you can use a z/OSMF workflow to
configure and deploy the individual products, including:

• NetMaster NM for TCP/IP
• NetMaster FTM
• NetMaster NM for SNA
• NetMaster NA

Through the z/OSMF workflow, you:
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• Create run-time data sets that contain SMP/E code and local region data sets.
• Create a Product Region procedure, the supporting SSI procedures (usually started tasks), and the related SYSIN

parameter members. If multiple products are selected, the workflow configures them to run in a single region.
• Create VTAM MAJNODE and application definitions.
• Migrate data from prior product versions.

To configure a software instance using z/OSMF workflows:

• Address prerequisites
• Register z/OSMF workflows
• Execute z/OSMF workflows

When these tasks are completed, the product or component is ready for use on the system where the software instance
was configured.

Address Prerequisites

Before you begin the process:

• Ensure that your site has configured z/OSMF as described in the IBM documentation and addressed the z/OSMF
security requirements for ACF2, Top Secret, or IBM RACF, as applicable. Appropriate permissions are required to
register and execute workflows and add software instances in z/OSMF.

• If you installed using CSM or native SMP/E JCL, register your SMP/E environment (CSI) as a software instance in z/
OSMF. To do so, see Adding software instances in the IBM documentation.

• Apply all z/OSMF related product maintenance to ensure the workflows are available for use. Workflows are provided
as part of a portable software instance or through PTF maintenance.

In addition, make sure to provide a valid JOB statement that includes your ACCOUNTINFO and MSGCLASS information.

WARNING
Do not use the default MSGCLASS value. For information on how to define a JOB statement, refer to the IBM
Knowledge Center article on customizing JOB statements.

The prerequisite tasks can be performed in parallel by your systems programmers and security administrators.

Set up the Properties File (optional)
A properties file is optionally available for you to use in executing workflows. Known in z/OSMF as a workflow variable
input file, it allows you to re-use site-specific information when creating and executing multiple workflows. When
configuring multiple sites through z/OSMF, the use of a properties file saves time and ensures that standards are
consistent. To prepare the properties file, follow these steps:

1. Locate the NetMaster Product Configuration Workflow file, which is named Dsnpref.NMC2.CC2DSAMP(CC2DZPC1).
2. Review the comment in CC2DZPC1.
3. Copy the CC2DZPC1 member and update it as required for your NetMaster installation.

When you register the workflow, as described below, you can enter the name of the properties file. Then, when you
execute the workflow, all of the variable definition fields are automatically populated via the properties file. 

Register the Workflow

1. Log in to the z/OSMF web interface.
2. Ensure that your JOB statement is updated as described in the above referenced IBM documentation article.
3. Select Workflows from the navigation tree (classic interface), or click the Workflows icon (desktop interface).
4. Select Create Workflow from the Actions menu. The Create Workflow panel appears.
5. Enter the system name in the Location (system) of definition and variable input files field. 
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6. Enter the data set with member name dsnpref.NMC2.CC2DXML(CC2DZWC1) in the Workflow definition file field.
7. Optionally, if you are using a properties file, as described above, enter the data set with the member name in the

Workflow variable input file field.
8. Click Next.
9. Enter a unique Workflow name.
10. Enter the Owner user ID.
11. Select Assign all steps to owner user ID.
12. Click Finish. The steps for the newly registered workflow display, and the workflow is available to execute for

NetMaster deployment and configuration.

Execute the Workflow

The z/OSMF workflow defined for NetMaster can be entirely automated, depending on your preferences. After you
complete the first non-automated step, Workflow Overview and Variable Definition, the configuration process can be
completed without further action, assuming that there are no errors.

IMPORTANT
To initiate the automated process, you must select the step (Create SMP/E code copy Run-Time libraries in
this case), and then select Perform from the Actions menu. If you click the link for a step, and then use the
Perform tab, the step completes, but the next steps will not proceed automatically. The steps below describe the
automated process.

To execute the workflow, and configure your Netmaster product(s), follow these steps:

1. From the workflow steps display, click the link for the first step, Workflow Overview and Variable Definition.  The
view opens to the workflow description on the General tab.

2. Review the workflow description.
3. Click the Perform  tab. The Input Variables view displays.
4. Select the NetMaster product(s) to be configured.
5. Click Next. The next set of input variables, Data Set Names appears.

– If you entered a properties file in the registration process, the Data Set Names fields, as well as all of the other
variables (e.g., Storage, Product Region, etc...) will be filled in; click Next at each window to review the variable
settings. When finished, proceed to step 10 below.

– If you did not enter a properties file during registration, continue with step 6.
6. Enter all of the required information (indicated by red asterisks), and click Next.
7. Repeat step 6 for all of the remaining variables, e.g., Storage, Product Region, etc....
8. When all of the variables are entered (or are automatically populated), click Finish. The view returns to the workflow

steps, and step 1 should display as Complete, while step 2 should display as Ready.
9. Select step 2, Create SMP/E code copy Run Time libraries.
10. De-select step 1, Workflow Overview and Variable Definition.
11. From the Actions menu, or by right-clicking on the link, select Perform. The Perform Automated Step dialog

appears.
12. Keep the default option - Automatically perform the selected step, and all subsequent automated steps,

according to their declared step dependencies, until one of the following occurs... and click Ok. The workflow
steps re-appear. To track the automated progress, as the steps change from Ready to Complete, click Refresh. 
When all the steps display as Complete, the workflow is finished, and your NetMaster run-time environment will be
available.
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Update the Run-time Code Generated by the Configuration Workflow

A second z/OSMF workflow - CC2DZWU1 - is available to update the run-time code generated by the configuration
workflow (CC2DZWC1). For details on executing the update workflow, see the "Update NetMaster Run-time Code with a
z/OSMF Workflow" article.

Post Configuration Tasks

Following the workflow registration and execution, do the following:

1. Use the NetMaster Shared Content Library installation section to determine the required post-configuration steps.
Refer to the "Post Installation Tasks" section.

2. Start and verify the instance.

Update NetMaster Run-time Code with a z/OSMF Workflow
If you configured one or more NetMaster products with the CC2DZWC1 workflow, you can use a second workflow,
CC2DZWU1, to update the generated run-time code with code from the most current SMP/E environment. Specifically, the
workflow executes the following steps:

1. Creates .NEW data sets and populates them with the latest SMP/E code.
2. Deletes .OLD data sets (if present from a prior run).
3. Renames the current named run-time datasets to .OLD
4. Renames .NEW datasets to current run-time named datasets.

The z/OSMF workflow updates:

• The CC2DPLD, CC2DMAPO, CC2DLINK, and CC**EXEC MVS libraries
• ****DIS related code
• The nmInterface USS directory

Run the CC2DZWU1 workflow after you have applied maintenance to your SMP/E environment, and it is ready for roll-out
to a run-time environment. The general process of running the update workflow is identical to the configuration workflow,
with the same registration and execution steps. And, as withe the configuration workflow, the update workflow can utilize a
properties file to automatically fill in variables.

Update Workflow Prerequisites

• Complete the configuration workflow.
• Prior to starting the update workflow, stop the NetMaster Region and SOLVESSI tasks.

Register the Workflow

1. Log in to the z/OSMF web interface.
2. Ensure that your JOB statement is updated, as described in the IBM Knowledge Center article on customizing JOB

statements.
3. Select Workflows from the navigation tree (classic interface), or click the Workflows icon (desktop interface).
4. Select Create Workflow from the Actions menu. The Create Workflow panel appears.
5. Enter the system name in the Location (system) of definition and variable input files field. 
6. Enter the data set with member name dsnpref.NMC2.CC2DXML(CC2DZWU1) in the Workflow definition file field.
7. Optionally, if you used a properties file for the configuration workflow, it can be re-used for the update workflow. Enter

the data set with the member name in the Workflow variable input file field.
8. Click Next.
9. Enter a unique Workflow name.
10. Enter the Owner user ID.
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11. Select Assign all steps to owner user ID.
12. Click Finish. The steps for the newly registered workflow display, and the workflow is available to execute for

NetMaster deployment and configuration.

Execute the Workflow

The z/OSMF update workflow can be entirely automated, depending on your preferences. After you complete the first
non-automated step, Workflow Overview and Variable Definition, the configuration process can be completed without
further action, assuming that there are no errors.

IMPORTANT
To initiate the automated process, you must select the step (Create SMP/E code copy Run-Time libraries in
this case), and then select Perform from the Actions menu. If you click the link for a step, and then use the
Perform tab, the step completes, but the next steps will not proceed automatically. The steps below describe the
automated process.

To execute the workflow, and configure your Netmaster product(s), follow these steps:

1. From the workflow steps display, click the link for the first step, Workflow Overview and Variable Definition.  The
view opens to the workflow description on the General tab.

2. Review the workflow description.
3. Click the Perform  tab. The Input Variables - Data Set Names view displays.

– If you entered a properties file in the registration process, the Data Set Names fields, as well as all of the other
variables (e.g., Storage) will be filled in; click Next at each window to review the variable settings. When finished,
proceed to step 6 below.

– If you did not specify a properties file during registration, enter the data set names, and continue with step 4.
4. Click Next. The next set of input variables, Storage appears.
5. Enter all of the required information (indicated by red asterisks), and click Next. The Review Information view

displays.
6. Click Finish. The view returns to the workflow steps, and step 1 should display as Complete, while step 2 should

display as Ready.
7. Select step 2, Create .NEW SMP/E code copy Run-Time libraries.
8. De-select step 1, Workflow Overview and Variable Definition.
9. From the Actions menu, or by right-clicking on the link, select Perform. The Perform Automated Step dialog

appears.
10. Keep the default option - Automatically perform the selected step, and all subsequent automated steps,

according to their declared step dependencies, until one of the following occurs... and click Ok. The workflow
steps re-appear. To track the automated progress, as the steps change from Ready to Complete, click Refresh. 
When all the steps display as Complete, the workflow is finished, and your NetMaster run-time environment will be
available.

Configure NetMaster Products Using the Installation Utility
Perform the tasks on this page to configure your products using the Installation Utility (not CSM). The Installation Utility
(Install Utility) is in the CC2DJCL data set in the NetMaster PAX file that you downloaded from Broadcom Support.

You use the Installation Utility to set up the regions for this product.

WARNING
You must put the dsnpref.NMC2.CC2DLINK data set in your system linklist before you start setting up regions.
You can also create a STEPLIB to the data set name (DSN) in your TSOPROC.
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How Region Setup Works

You can have more than one region on a system. Each region runs as a started task.

The Installation Utility uses the site-specific information that you collected during installation preparation to generate the
jobs that build the regions. If you need more regions, you can reuse the Installation Utility to create them.

WARNING
After you have run a setup job, you cannot alter the results using the setup software. You can use the setup
software to create a region, or you can manually customize the JCL for the existing region.

Region Contents

Your product is comprised of the following components:

SOLVE Subsystem Interface (SSI) – Applies to all NetMaster products except SOLVE:FTS
Provides the communication between the product region and other software on a system. One SSI can serve
multiple product regions.

Product Region
Provides the user interface to the product. To use the product, you log on to this region. You can have more than
one product region on a system.

SOLVE SSI as Common Component

The SOLVE SSI is a common component for multiple Broadcom product families and can serve multiple product regions
on a system. The following methods are available:

• One shared SSI to serve all product families.
• A separate SSI for each product family (Broadcom Mainframe Network Management, SOLVE:Operations Automation,

and SOLVE:Access).
• A mix of the first two methods, for example, SOLVE:Access has its own SSI and Broadcom Mainframe Network

Management and SOLVE:Operations Automation share an SSI.

If you have already installed another Mainframe Network Management product with a SOLVE SSI, you do not need
to set up another SOLVE SSI. You must, however, ensure that the SOLVE SSI parameters suit your product and site
requirements.

Specify the SOLVE SSI Region

This procedure provides the communication between the product region and other software on a system.

1. At the ISPF/PDF TSO Command Shell prompt, execute the following command:
EXEC 'dsnpref.NMC2.CC2DJCL(C2DINST)'

The Install Utility panel appears.

NOTE
On each of the Install Utility panels, you can use the following keys:

• Enter to proceed to the next panel
• F1 to display the online help
• F3 to return to the previous panel
• F4 to exit and return to the main menu

2. Press Enter.
The Installation Utility Primary Menu panel appears.
– If you installed the product using CSM, continue to step three.
– If you installed the product with the Installation Utility, continue to step four.
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3. Follow these steps for CSM installations:
a. Enter 1.

The Software Delivery Method panel appears.
b. Complete the panel:

• Enter S next to CSM.
• Specify the name of the CSI data set used during the product installation in the SMP/E CSI Used field.

c. Press Enter. Complete the remaining Installation Parameter panels. Ensure ZONE and zFS panels match values
set via CSM Install process.

4. Enter 3.
A panel appears listing several approaches to implement your SSI environment. For more information, press F1
(Help).

5. Press Enter.
The SETUP SOLVE SSI Primary Menu panel appears.

6. Enter 1 (Add a Region).
The SETUP Specify SOLVE SSI Name panel appears.

7. Enter the name (ssiname) and description of the SSI region you are setting up.
The setup software uses the name to generate the started task JCL. For example, if the name is SOLVE SSI, your
started task JCL is named SOLVESSI.

8. Complete each of the SETUP panels as they appear. Accept the default values, or specify site-specific values.

NOTE
The Installation Utility allows you configure an SSI that works with other products, enabling the SSI to be
shared.

The Installation Utility generates a series of setup jobs into the dsnpref.NMC2.ssiname.JCL library.
9. Record the name of the data set into which the JCL was generated in your post-installation worksheet.

NOTE
If you are setting up a new SSI, continue with these steps. Otherwise, skip the remaining steps in this
procedure. Verify that the required SSI parameters are present in your existing shared SSI, and update them
as necessary.

10. Submit and run the following jobs:
S01SSIAL

Allocates local files, the SSIDB dataset if the value in the Enable the Packet Analyzer field on the SETUP Region
Parameters panel is set to YES.

S02SSIAS
Allocates shared files, the SSIPARM dataset.

S03SSILD
Copies the PDS members to dsnpref.NMC2.SSIPARM.

S04MIGRT
Copies data from earlier releases.
This job is only generated if the value in the Enable the Packet Analyzer field on the SETUP Region Parameters
panel is set to YES.

11. Press F3.
The Install Utility Primary Menu panel appears.

Specify the Product Region

The Installation Utility allows you set up a region with the products you installed. If you need extra regions, you can reuse
the Installation Utility to create them.
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To specify the product region:

1. At the ISPF/PDF TSO Command Shell prompt, execute the following command:
EXEC 'dsnpref.NMC2.CC2DJCL(C2DINST)'

The Install Utility panel appears.

NOTE
On each of the Install Utility panels, you can use the following keys:

• Enter to proceed to the next panel
• F1 to display the online help
• F3 to return to the previous panel
• F4 to exit and return to the main menu

2. Press Enter.
The Install Utility Primary Menu panel appears.

3. Enter 4 (Setup a NetMaster/SOLVE Product Region).
The SETUP Product Region Primary Menu panel appears.

4. Enter 1 (Add a Region).
The SETUP Specify Product Region Name panel appears.

NOTE
If you want to add this product to an existing region, enter 4 (Add Products and Additional Features to a
Region). Select the appropriate region.

5. Enter the name (rname) and description of the region you are setting up.
The Install Utility uses the name that you entered to generate local data set names and the started task JCL. For
example, you enter REGION01 as the region name. Then, your started task JCL is REGION01 and a local region file,
such as the Virtual File System (VFS), is dsnpref.REGION01.VFS.
The SETUP Product Selection panel appears.

6. Enter S next to the products you are licensed to include in the region.
7. Complete each of the SETUP panels as they open. Accept the default values, or specify site-specific values. For

information about the fields, press F1 (Help).

NOTE
On the SETUP Region Information panel, ensure that the Subsystem Interface Identifier value identifies the
SOLVE SSI you intend to use.

The setup software generates a series of setup jobs in the dsnpref.NMC2.rname.JCL library.
8. Record the name of the data set into which the JCL was generated in your post-installation worksheet.
9. Submit and run the following jobs in the listed sequence. Do not proceed with any job until the previous job has

completed successfully.
S01LCALC

Allocates the region-specific (local) data sets. If you are upgrading and have increased the size of a particular file,
modify the JCL to increase the space allocation as required.

S02SHALC
Allocates the shared run-time data sets.

S03LDVIP
Populates the MODS and PANELS files.

S04LDVSM
Populates the other VSAM files.

S05LDPDS
Copies some PDS members to dsnpref.rname.TESTEXEC or dsnpref.PARMLIB for use by the product region. If
this product is being added to an existing region, the RUNSYSIN and IIAPARMS are overwritten.
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When the region starts for the first time, the values in IIAPARMS set up certain parameter group values. On
subsequent startups, the region uses the parameter group values. The IIAPARMS values are then only used if
INIRESET=YES is specified or if the VFS data set is reset.

NOTE
The member names for IIAPARMS and SXPARMS include the domain ID, so they appear as IIAdmid
and SXPdmid.

S06MIGRT
Copies site-specific VSAM data from an earlier release.

NOTE

• The utility also generates the following jobs: S10DUMP and S11REST. These jobs help you deploy
the configuration files for your region to a target system, when a shared DASD is not available. The
S10DUMP job creates a backup data set that includes the configuration files for the region, which you
deploy to the target system. The S11REST job, when submitted on the target system, restores the
configuration files from the backup data set. In addition to deploying the configuration files, also deploy
the target libraries. CSM can facilitate this deployment.

• After your product is installed, it monitors the size of your VSAM data sets. For more information about
tuning VSAM data sets, see Reference.

10. Press F3.
The Install Utility Primary Menu panel appears.

Create VTAM Definitions and Tables

You use the Create VTAM Definitions and Tables facility to set up your VTAM major node. This node contains application
definition statements for all ACBs required by your product regions. Perform this task initially when all product regions
have been set up. If you change any regions or you add more regions later, perform the task again.

NOTE
You use the major node that you create in the following procedure to activate your VTAM applications.

1. At the ISPF/PDF TSO Command Shell prompt, execute the following command:
EXEC 'dsnpref.NMC2.CC2DJCL(C2DINST)'

The Install Utility Primary Menu panel appears.
2. Enter 6 (Create VTAM Definitions and Tables).

The VTAM Primary Menu panel appears.
3. Enter 1 (Create VTAM Definitions and Tables).

The VTAM Data Sets panel appears.
4. Enter the VTAM major node name (vtamname) and data set names of the requested IBM data sets.

The VTAM ACBs panel appears. The panel displays the prefix for External Interface Package (EIP) ACBs and the
names of all product regions and the ACBs associated with them.

NOTE
If >>> appears, you can use F10 (right) to display all ACBs.

5. Enter the prefix for EIP ACBs.
6. Complete each of the remaining panels as they appear. Accept the default values, or specify site-specific values.

For information about the fields, press F1 (Help).
7. Submit and run the following jobs in sequence:
V01LDVTM

Copies major node into the specified VTAMLST data set.
V02ASMOD – Applies to all NetMaster products except SOLVE:FTS

Assembles the VTAM MODE table.
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This job is required only if you want to provide users with access to external applications. Your product uses
VTAM mode tables that are assembled and linked into a load library available to VTAM. The tables lets users
access external applications.

V03CNMRT (NetMaster NM for SNA only)
Assembles CNM Routing table.
This job is only required if you intend to use the Network Error Warning System (NEWS). VTAM uses the CNM
routing table to send CNM records across the CNM interface to NEWS and the Network Tracking System (NTS).

8. Press F3.
The Install Utility Primary Menu panel appears.

9. Enter X.
The Install Utility closes.
Press F1 (Help) for information about any panel.

Configure NetMaster NM for TCP/IP Using CSM
IMPORTANT

Before you perform the tasks on this page, verify that you have reviewed all configuration-related
recommendations in Install or Upgrade NetMaster Products.

A configuration is a CSM object that you create to tailor your installed software or CSM deployed software. Configuration
makes your software usable in your environment. A configuration contains the profiles, variables, and resources specific
to your environment.

To configure NetMaster NM for TCP/IP, perform these tasks:

Deploy NetMaster NM for TCP/IP

The Software Deployment Service (SDS) facilitates the mainframe product deployment from the software inventory of the
driving system to the target system. This facilitation includes deploying installed products that are policy-driven with a set
of appropriate transport mechanisms across a known topology.

You can use the SDS component of CSM to deploy a mainframe product that you have already acquired and installed.

You perform the following high-level tasks to deploy your products using CSM:

1. (Optional) Set up methodologies.

NOTE
You can also set up methodologies when creating a deployment.

2. Create the deployment.
3. (Optional) Save the deployment for editing and deploying later.
4. (Optional) Change the deployment: Add and edit systems, products, custom data sets, and methodologies.
5. Deploy:

a. Take a snapshot.
b. Transmit to target.
c. Deploy (unpack) to mainframe environment.

6. (Optional) Delete the deployment.

After the deployment process completes, the product is ready for you to configure.
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Configure NetMaster NM for TCP/IP

Follow this process to configure NetMaster NM for TCP/IP:

1. From the Deployments tab, select a configurable deployment, select the associated product, and click Create
Configuration to open the Configuration wizard.

2. Create the configuration by completing all the steps in the wizard:
a. Define a configuration name and select a target system.
b. Select configuration functions and options.
c. Define system preferences.
d. Create target settings.
e. Select and edit resources.

3. Build the configuration. The last step of the Configuration wizard lets you build the configuration. If needed, you can
edit the configuration and can build the configuration again.

4. Implement the configuration. The implementation process in CSM guides you and provides detailed instructions to
start, stop, and manage the steps of the implementation process.

Post Installation Tasks
Review the topics in the this section to determine which tasks you need to complete. The tasks that you will need to
complete depend on which NetMaster products you are running, and how you want to customize your environment. Most
of the topics apply to NetMaster NM for TCP/IP.

Prepare IBM Communications Server (TCP/IP and FTM Only)
Perform these tasks to prepare IBM Communications Server to communicate with NetMaster NM for TCP/IP and
NetMaster FTM.

Most tasks apply to NetMaster NM for TCP/IP only, but a few tasks apply to NetMaster FTM only or to both products. See
each section for details.

NOTE

Tasks that use SERVAUTH assume that it has been previously RACLISTed and activated.

Review Your SOLVE SSI Configuration

This task applies to NetMaster NM for TCP/IP only.

The SOLVE SSI provides SMF events including Telnet, IP Connection, and FTP transfers events to the product region.

Review the dsnpref.NMC2.SSIPARM (SSISYSIN) member, and ensure the following parameter settings:

• SMF=YES -- To process SMF records

Verify that SMF Records Are Being Created and Processed

This task applies to NetMaster NM for TCP/IP only.

Verify that the Communications Server is set up to generate the SMF type 119 records for the following events:

• Telnet events
• Connection events
• FTP events

SOLVE SSI intercepts the SMF records, and the product region uses the records to enable the following functions:
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• Application name generation
• Event history reporting
• Telnet connection identification

NOTE
The SOLVE SSI Packet Analyzer parameter PASMFWRITE and the NetMaster TCP/IP application name
definitions (/IPAPPLS) jointly control whether SMF records are written to IBM SMF log files. If SOLVE SSI is
not running, all records for all connections are written to SMF. Thus, to ensure that NetMaster record filtering is
always active and that the SMF log file does not receive unwanted records, SOLVE SSI should be kept running
at all times.

Follow these steps:

1. Check the TCP/IP Stack PROFILE.TCPIP configuration member for TCP connect, FTP client, and Telnet client record
creation.
The SMFCONFIG statement specifies whether the following SMF records are created:
– TCP connection start
– TCP connection end
– FTP and Telnet client records
Example:
...

SMFCONFIG TYPE119 TCPINIT TCPTERM FTPCLIENT TN3270CLIENT

...

If you omit the SMFCONFIG statement or a particular parameter, an SMF record is not created.
2. Check the PROFILE.TCPIP configuration member TELNETGLOBALS (recommended) or TELNETPARMS sections

for Telnet server record creation for the following lines:
TELNETGLOBALS

…

; For all Ports

; Telnet Server connection SMF logging

SMFINIT TYPE119

SMFTERM TYPE119

ENDTELNETGLOBALS

;

TELNETPARMS

...

; For a specific port

PORT nn

; Telnet Server connection SMF logging

SMFINIT TYPE119

SMFTERM TYPE119

ENDTELNETPARMS

;

The SMFINIT statement controls session start and the SMFTERM statement controls session end records.
3. Check the FTP.DATA configuration member for the following line:

SMF    TYPE119

– If the member has changed in step 1, restart the TCP/IP stack started task.
– If the member has changed in step 2, restart the TELNET server started task.
– If the member has changed in step 3, restart the FTP server started task

NOTE
Alternatively, you can issue these changes in an OBEYFILE.
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Set Up zERT Data Collection

This optional task applies to NetMaster NM for TCP/IP only.

NetMaster NM for TCP/IP uses the IBM Comunications Service Network Management Interface (NMI) to
collect zERT detail and summary SMF records. The ability to see aggregated views of zERT detail records, through
summary records, provides your organization with greater flexibility in how you manage valuable security data. And, the
availability of zERT data allows users to set and enforce network policies for your organization. To take full advantage of
NetMaster's zERT data collection, you configure the TCP/IP stack PROFILE dataset for both DETAIL and SUMMARY
record types.

Prerequisites

To set up NetMaster NM for TCP/IP to collect zERT data, complete the following prerequisites.

• Ensure that your installation is running on z/OS Release 2.3 or higher.
• Ensure that your installation is up to date with the latest maintenance, particularly PTFs ______.

Enable zERT DETAIL Record Collection - NMI zERT service (SYSTCPER)

To collect zERT DETAIL records that allow you to view the cryptographic protection attributes for existing TCP and EE
connections and to set zERT-based policies for your network:

• Enable the GLOBALCONFIG ZERT parameter in the TCP/IP stack PROFILE dataset, for each TCP/IP stack on which
zERT data will be collected. When set, NETSTAT CONFIG displays ZERT: Yes.

• For each TCP/IP stack, specify the NETMONITOR ZERTSERVICE parameter. When set, NETSTAT CONFIG displays
ZERTSrv: Yes.

• For each TCP/IP stack, specify the NETMONITOR ZERTSERVICEBYPOLICY parameter. This parameter
collects zERT detail records generated by policy-based enforcement actions. When set, NETSTAT CONFIG displays:
ZertSrvByPolicy: YES.

• Configure the user ID assigned to the SOLVE SSI (NMSSI) as follows:
– If a profile for the resource is defined, for each TCP/IP stack, permit the NMSSI user ID READ access to the

SERVAUTH class resource named EZB.NETMGMT.sysname.tcpname.SYSTCPER.
– If a profile for the resource is not defined, the user ID must be a superuser.

IMPORTANT
In a multi-level secure environment, a profile for the resource must be defined.

• If you set SMFCONFIG TYPE119 ZERTDETAIL in the Stack PROFILE.TCPIP configuration for NetMaster, disable the
setting.

NOTE
If you enabled 119 zERT detail SMF records for other purposes or applications, it can remain enabled for
uses other than NetMaster.

Enable zERT SUMMARY Record Collection -  NMI zERT service (SYSTCPES)

To collect zERT SUMMARY records:

• For each TCP/IP stack, specify the GLOBALCONFIG ZERT AGGREGATION parameter. When set, NETSTAT
CONFIG displays: ZERT: Yes Aggregation: Yes.

• For each TCP/IP stack, specify the NETMONITOR ZERTSUMMARY parameter. When set, NETSTAT CONFIG
displays: ZertSum: Yes.

• Configure the user ID assigned to the SOLVE SSI (NMSSI) as follows:
– If a profile for the resource is defined, for each TCP/IP stack, permit the NMSSI user ID READ access to the

SERVAUTH class resource named EZB.NETMGMT.sysname.tcpname.SYSTCPES.
– If a profile for the resource is not defined, the user ID must be a superuser.
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IMPORTANT
In a multi-level secure environment, a profile for the resource must be defined.

For additional details on these settings, refer to the zERT article in the IBM Documentation.

IMPORTANT
If your installation is running on z/OS release 2.3 or higher, you MUST start NM zERT Service (SYSTCPER), as
described above. Failure to do so will result in errors.

After completing the prerequisites, set up security for the EZB.NETMGMT.sysname.tcpname.SYSTCPER SERVAUTH
class resource:

Security Requirements in an ACF2 System
SET RESOURCE(SER)

COMPILE

$KEY(EZB) TYPE(SER)

NETMGMT.sysname.tcpipname.SYSTCPER UID(uid) SERVICE(READ) ALLOW

STORE

• SER
This is the value set in the CLASMAP definition in the GSO for SERVAUTH resources.

• uid
Specifies the UID of the region user.

Security Requirements in a Top Secret System

TSS PER(userid)

SERVAUTH(EZB.NETMGMT.sysname.tcpipname.SYSTCPER)

ACCESS(READ)

• userid
Specifies the ACID of the region user.

Security Requirements in a RACF System

PER EZB.NETMGMT.sysname.tcpipname.SYSTCPER CLASS(SERVAUTH)

ID(userid)

ACCESS(READ)

• userid
Specifies the user ID of the region user.

Set Up UNIX Authorization for Started Task User IDs
These tasks apply to both NetMaster NM for TCP/IP and NetMaster FTM.The started task user IDs require UNIX System
Services authorization in an OMVS segment security definition, for the following regions:

• The product region, which requires access to the sockets interfaces
• The SOLVE SSI region of the Packet Analyzer

To provide this authorization, follow these steps:

1. Define the UNIX System Service (USS) authorization for the following user IDs:
– The started task user ID of the product region
– The started task user ID of SOLVE SSI

2. Add CC2DLINK to the LINKLIST. for details, see Prepare to Start Your Products.
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3. Verify that the SEC= parameter in the NMDRVCTL DD RUNSYSIN member is set to any value except NO, for
example, NMSAF.

Authorize Product Region Command Access
This task applies to both NetMaster NM for TCP/IP and NetMaster FTM.

NOTE
For ACF2, perform this task only if it is set up to protect operator commands.

Your product uses z/OS operator VARY TCPIP commands to perform some functions, for example:

• Packet tracing
• Device activations and deactivations
• Dropping connections
• Verifying Telnet LU status

Your security system must authorize the user ID associated with your product region to issue these commands. The
following OPERCMDS resources require UPDATE access level:

• MVS.VARY.TCPIP.PKTTRACE
• MVS.VARY.TCPIP.OBEYFILE
• MVS.VARY.TCPIP.DROP
• MVS.VARY.TCPIP.TELNET.ACT
• MVS.VARY.TCPIP.TELNET.INACT

Authorize individual users to the OPERCMDS resources in the following circumstances:

• You plan to configure your system to use SAF user security.
• You are using a partial security exit that returns a SAF UTOKEN (for example, NMSAFPX).

Sample Authorization in an ACF2 System that Protects Operator Commands
This example authorizes an ACF2 UID for the operator VARY TCPIP commands:
$KEY(MVS) TYPE(OPR)

VARY.TCPIP.- UID(uid_string) SERVICE(UPDATE) ALLOW

Sample Authorization in a Top Secret System
This example authorizes a Top Secret accessor ID (ACID) for the operator VARY TCPIP commands:
TSS PER(acid) OPERCMD(MVS.VARY.) ACCESS(UPDATE)

Sample Authorization in a RACF System
This example authorizes a RACF user ID for the operator VARY TCPIP commands:
PERMIT MVS.VARY.TCPIP.* CLASS(OPERCMDS) ID(uuuuuuu) ACCESS(UPDATE)

Authorize SOLVE SSI Command Access

IMPORTANT
The tasks in this section are relevant only if the SSIPARM PATRACENMI is set to NO. The default setting for this
parameter is YES in release 12.2 of NetMaster NM for TCP/IP.

This task applies to NetMaster NM for TCP/IP only.

NOTE
For ACF2, perform this task only if it is set up to protect operator commands.
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The Packet Analyzer issues VARY TCPIP commands. Your security system must authorize the user ID associated with
your SOLVE SSI region to issue these commands. The OPERCMDS resources to be accessed, and required access
levels are as follows:

• MVS.VARY.TCPIP: UPDATE access
• MVS.VARY.TCPIP.PKTTRACE: CONTROL access

Example Authorization in an ACF2 System that Protects Operator Commands
This example authorizes an ACF2 UID for the operator VARY TCPIP commands:

$KEY(MVS) TYPE(OPR)

VARY.TCPIP.- UID(uid_string) SERVICE(UPDATE) ALLOW

VARY.TCPIP.PKTTRACE UID(uid_string) SERVICE(DELETE) ALLOW

Example Authorization in a Top Secret System
This example authorizes a Top Secret accessor ID (ACID) for the operator VARY TCPIP commands:

TSS PER(acid) OPERCMD(MVS.VARY.) ACCESS(ALL)

Example Authorization in a RACF System
This example authorizes a RACF user ID for the operator VERY TCPIP commands:

PERMIT MVS.VARY.TCPIP.* CLASS(OPERCMDS) ID(uuuuuuu) ACCESS(UPDATE)

PERMIT MVS.VARY.TCPIP.PKTTRACE CLASS(OPERCMDS) ID(uuuuuuu) ACCESS(CONTROL)

SNA Network Management Interface Setup
This task applies to NetMaster NM for TCP/IP only.The SNA Network Management Interface (SNANMI) of the product
requires the VTAM SNAMGMT server to be enabled.To enable the VTAM SNAMGMT server, specify SNAMGMT=YES
in a VTAM start option list, VTAMLST member ATCSTRxx. To enable the SNAMGMT server dynamically, enter the
command:
F NET,VTAMOPTS,SNAMGMT=YES

The SNA Network Management Interface has the following security requirements:

• The user ID assigned to the VTAM address space must have an OMVS segment and have write access to the /var
directory.

• If you use a SERVAUTH class resource to control access to the VTAM SNAMGMT server, grant the SOLVE SSI user
ID access to the resource. The resource name is IST.NETMGMT.sysname.SNAMGMT, where sysname is the system
name where the interface is used.

The presence of NSN58n messages in the SOLVE SSI log indicates access problems to /var and
IST.NETMGMT.sysname.SNAMGMT.

Examples: Setting IST.NETMGMT.sysname.SNAMGMT security

This example sets the security requirements in an ACF2 system:
SET RESOURCE(SER)

COMPILE

$KEY(IST) TYPE(SER)

  NETMGMT.sysname.SNAMGMT UID(uid) SERVICE(READ) ALLOW

STORE

• SER
Is the value set in the CLASMAP definition in the GSO for SERVAUTH resources.

• uid

 139



 Netmaster® Shared Content Library 12.2

Specifies the UID of the region user.

This example sets the security requirements in a Top Secret system:
TSS PER(userid) SERVAUTH(IST.NETMGMT.sysname.SNAMGMT) ACCESS(READ)

• userid
Specifies the ACID of the region user.

This example sets the security requirements in a RACF system:
PER IST.NETMGMT.sysname.SNAMGMT CLASS(SERVAUTH) ID(userid) ACCESS(READ)

• userid
Specifies the user ID of the region.

IPSec Network Management Interface Setup
This task applies to NetMaster NM for TCP/IP only. If you use IPSec, you can use the IPSec Network Management
Interface (IPSECNMI) of the product to monitor it. The interface requires the IKED daemon to be active.The IPSec
Network Management Interface has the following security requirements:

• The user ID assigned to the SOLVE SSI address space must have the following requirements:
– An OMVS segment defined
– Access to the /var/sock directory
– Write access to the /var/sock/ipsecmgmt socket

• If you use a SERVAUTH class resource to control access to the interface, grant the SOLVE SSI user ID access to the
resources:
EZB.NETMGMT.sysname.tcpipname.IPSEC.DISPLAY

EZB.NETMGMT.sysname.tcpipname.IPSEC.CONTROL

EZB.NETMGMT.sysname.sysname.IKED.DISPLAY

– sysname
Specifies the system name where the interface is used.

– tcpipname
Specifies the name of the TCP/IP stack.

• If you do not use a SERVAUTH class resource to control access, the SOLVE SSI user ID must have one of the
following authorities:
– An OMVS superuser
– Permitted to access to the FACILITY class SAF resource BPX.SUPERUSER

The presence of NIS58n messages in the SOLVE SSI log indicates access problems to /var and EZB.NETMGMT.**.

Examples: Setting EZB.NETMGMT.sysname.tcpipname.IPSEC.DISPLAY security

This example sets the security requirements in an ACF2 system:
SET RESOURCE(SER)

COMPILE

$KEY(EZB) TYPE(SER)

  NETMGMT.sysname.tcpipname.IPSEC.DISPLAY UID(uid) SERVICE(READ) ALLOW

STORE

• SER
Is the value set in the CLASMAP definition in the GSO for SERVAUTH resources.

• uid
Specifies the UID of the region user.

This example sets the security requirements in a Top Secret system:
TSS PER(userid) SERVAUTH(EZB.NETMGMT.sysname.tcpipname.IPSEC.DISPLAY) ACCESS(READ)
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• userid
Specifies the ACID of the region user.

This example sets the security requirements in a RACF system:
PER EZB.NETMGMT.sysname.tcpipname.IPSEC.DISPLAY CLASS(SERVAUTH) ID(userid) ACCESS(READ)

• userid
Specifies the user ID of the region.

Trace Network Management Interface
This task applies to NetMaster NM for TCP/IP only. The IBM real-time application-controlled TCP/IP trace Network
Management Interface (NMI) provides real-time TCP/IP stack data to network management applications based on filters
set by an application trace instance. The Trace NMI has the following security requirements:

• Define new System Authorization Facility (SAF) profiles in the SERVAUTH class.
• Authorize the user ID assigned to the SOLVE SSI address space to the profiles.
• Grant the SOLVE SSI user ID READ access to the resources:

EZB.TRCCTL.sysname.tcpipname.OPEN

EZB.TRCCTL.sysname.tcpipname.PKTTRACE

EZB.TRCSEC.sysname.tcpipname.IPSEC

– sysname
Specifies the system name where the interface is used.

– tcpipname
Specifies the name of the TCP/IP stack.

The presence of NFSU8n messages in the SOLVE SSI log indicates access problems to EZB.TRCCTL.** and
EZB.TRCSEC.**.

Examples: Setting EZB.TRCCTL.sysname.tcpipname.OPEN security

This example sets the security requirements in an ACF2 system:
SET RESOURCE(SER)

COMPILE

$KEY(EZB) TYPE(SER)

  TRCCTL.sysname.tcpipname.OPEN UID(uid) SERVICE(READ) ALLOW

STORE

• SER
Is the value set in the CLASMAP definition in the GSO for SERVAUTH resources.

• uid
Specifies the UID of the region user.

This example sets the security requirements in a Top Secret system:
TSS PER(userid) SERVAUTH(EZB.TRCCTL.sysname.tcpipname.OPEN) ACCESS(READ)

• userid
Specifies the ACID of the region user.

This example sets the security requirements in a RACF system:
PER EZB.TRCCTL.sysname.tcpipname.OPEN CLASS(SERVAUTH) ID(userid) ACCESS(READ)

• userid
Specifies the user ID of the region.

NOTE

For more information on using IBM Trace NMI to collect packets, see the PATRACENMI parameter in the Packet
Analyzer and SOLVE SSI topic.

 141



 Netmaster® Shared Content Library 12.2

Authorize Users to View Packet Payload Data (SmartTrace Data)
This task applies to NetMaster NM for TCP/IP only. Because the IP packets can contain sensitive information, your
external security system (ACF2, Top Secret, or RACF) must grant authority to view the payload data. The user must
have READ access to NETMSTR.PKTTRACE.region, where region is the region ACB name, as specified in the PRI=
parameter in the RUNSYSIN member.

Grant Access to SmartTrace Data Using ACF2
To set up definitions to allow access to SmartTrace in your region with ACB NMTEST, issue the following commands:
[ACF]

SET RESOURCE(FAC)

COMPILE *

$KEY(NETMSTR.PKTTRACE.*) TYPE(FAC)

To permit user USER1 to access SmartTrace data, issue the following command:
$KEY(NETMSTR.PKTTRACE.NMTEST) TYPE(FAC) USER1(USER1) READ(ALLOW)

STORE

[END]

Grant Access to SmartTrace Data Using Top Secret
To set up definitions to allow access to SmartTrace in your region with ACB NMTEST, issue the following commands:
TSS ADD(dept) IBMFAC(NETMSTR)

TSS PERMIT(USER1) IBMFAC(NETMSTR.PKTTRACE.*) ACCESS(NONE)

To permit user USER1 to access SmartTrace data, issue the following command:
TSS PERMIT(USER1) IBMFAC(NETMSTR.PKTTRACE.NMTEST) ACCESS(CONTROL)

Grant Access to SmartTrace Data Using RACF
To set up definitions to allow access to SmartTrace in your region with ACB NMTEST, issue the following commands:
RDEFINE FACILITY NETMSTR.PKTTRACE.* UACC(NONE)

RDEFINE FACILITY NETMSTR.PKTTRACE.NMTEST UACC(NONE)

SETROPTS RACLIST(FACILITY) REFRESH

To permit user USER1 to access SmartTrace data, issue the following command:
PERMIT NETMSTR.PKTTRACE.NMTEST CLASS(FACILITY) ID(USER1) ACCESS(READ)

User Authorization for IP Security Functions
This task applies to NetMaster NM for TCP/IP only.If you use IPSec, your security system must authorize the individual
users for read access to the SERVAUTH resource:

• To view data about IP security:
EZB.IPSECCMD.sysname.stackname.DISPLAY

• To perform a control function against a tunnel:
EZB.IPSECCMD.sysname.stackname.CONTROL

Examples: Authorizing IP security displays and commands

This example authorizes IP security on an ACF2 system:
$KEY(MVS) TYPE(OPR) EZB.IPSECCMD.sysname.stackname- UID(uid_string) SERVICE(READ) ALLOW

This example authorizes IP security on a Top Secret System:
TSS PER(acid) OPERCMD(EZB.IPSECCMD.sysname.stackname) ACCESS(READ)

This example authorizes IP security on a RACF System:
PE EZB.IPSECCMD.sysname.stackname CLASS(SERVAUTH) ID(uuuuuuu) ACCESS(READ)
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OSAENTA Setup
This task applies to NetMaster NM for TCP/IP only.To trace and view Open System Adapter (OSA) Ethernet level frames
via the OSA-Express network traffic analyzer (OSAENTA) function, the following prerequisites must be met:

• The TCPIP stack PROFILE specification ‘NETMONITOR NTATRCSERVICE’ needs to be set. This will display as
‘NtaSrv: YES’ in a NETSTAT CONFIG display.

• The user ID assigned to the NETMASTER SSI (NMSSI)
– must have READ access to the SERVAUTH class resource named

‘EZB.NETMGMT.sysname.tcpname.SYSTCPOT’ if a profile for the resource is defined; or
– must be a superuser if a profile for the resource is not defined.

In a multilevel secure environment, a profile for the resource must be defined.

Examples for Setting EZB.NETMGMT.sysname.tcpipname.SYSTCPOT security

This example sets the security requirements in an ACF2 system:
SET RESOURCE(SER)

COMPILE

$KEY(EZB) TYPE(SER)

  NETMGMT.sysname.tcpipname.SYSTCPOT UID(uid) SERVICE(READ) ALLOW

STORE

• SER
This is the value set in the CLASMAP definition in the GSO for SERVAUTH resources.

• uid
Specifies the UID of the region user.

This example sets the security requirements in a Top Secret system:
TSS PER(userid) SERVAUTH(EZB.NETMGMT.sysname.tcpipname.SYSTCPOT) ACCESS(READ)

• userid
Specifies the ACID of the region user.

This example sets the security requirements in a RACF system:
PER EZB.NETMGMT.sysname.tcpipname.SYSTCPOT CLASS(SERVAUTH) ID(userid) ACCESS(READ)

• userid
Specifies the user ID of the region user.

Generate SMF Records for FTP Event Flow
This task applies to NetMaster FTM only, and specifically when you want to monitor FTP events.In order to monitor FTP
events, the Communications Server must be set up to generate the SMF records. The SMF records are intercepted by the
NMFTP Monitor region and are used by the product region to enable:

• File Transfer events monitoring
• Event history reporting

To set up the Communications Server, follow these steps:

1. Add the following line to the PROFILE.TCPIP configuration member to enable the SMF API:
NETMONITOR SMFSERVICE

2. Restart the TCP/IP started task.

NOTE
Alternatively, you can issue this change in an OBEYFILE.

After you have configured the Communications Server as described above, you can then:
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• Monitor FTP event failures
• Grant the NMFTP Monitor region access to the SMF records in the Network Monitoring Interface (NMI) API.

These actions are described in the sections that follow.

Generate FTP Post-Processing Transfer Failures Event Flow
Use this procedure to monitor all FTP failures. The process below includes two scenarios, depending on whether your
installation has an existing user exit:

To generate transfer failures without an existing user exit, complete the following steps:

1. Copy the supplied exit -  dsnpref.NMC2.CC2DPLD(NMPOSTPR) - to a LNKLST dataset or an FTP server STEPLIB
library.

2. Rename the supplied exit to FTPOSTPR.
3. If you are using RACF and program control is active, use the following commands to add FTPOSTPR to program

control:
RDEFINE PROGRAM FTPOSTPR ADDMEM('library'//NOPADCHK) UACC(READ)

SETROPTS WHEN(PROGRAM) REFRESH

– library
Identifies the library that contains FTPOSTPR.

To generate transfer failures with an existing user exit, complete the following steps:

1. Modify your existing FTP post-transfer processing user exit (FTPOSTPR) by inserting the following code fragment
immediately before exiting:
*------------(NetMaster For File Transfer Management )-----------------

*

*       .------------------------------------------------------------.

*       | Call the CA NMFT FTP Post-Transfer Processing module       |

*       '------------------------------------------------------------'

         L     R15,=V(NM000FPX)

         O     R15,=X'80000000'

         BASSM R14,R15                  Call NM000FPX

         L     R14,=A(NEXT0000+X'80000000')

         BSM   0,R14                    Ensure in 31-BIT if required

         SPACE 2

NEXT0000 DS    0H

These lines are added in the module entry section, and register 1 must point to the parameter list passed to
FTPOSTPR.

2. Modify your existing FTP post-transfer processing user exit (FTPOSTPR) link-edit deck by inserting the following:
//AC2DLOAD DD DISP=SHR,DSN=dsnpref.NMC2.AC2DLOAD

//SYSLIN   DD    *

  ...

  INCLUDE AC2DLOAD (NM000FPX)

  INCLUDE AC2DLOAD (NM000Y51)

  ORDER             NM000FPX

  ORDER             FPXDATA

  ORDER             NM000Y51

  ENTRY    FTPOSTPR

  MODE     AMODE(31)

  MODE     RMODE(ANY)

  NAME     FTPOSTPR(R)

3. Submit the modified job to assemble and link edit the exit.
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4. Ensure that the user exit load module is in a cataloged data set and placed in an APF authorized library that the FTP
server accesses using STEPLIB, linklist, or LPA.

NOTE
The existing FTP Control Customizer parameter group option, "Enable FTP Event Receiver," also controls the
FTP Post Processing User Exit event delivery.

NMFTP Monitor Access to NMI API SMF Records
You can use one of the following methods to grant the NMFTP Monitor region access to Network Management Interface
(NMI) API SMF records:

• SERVAUTH
• BPX.SUPERUSER

SERVAUTH
If you want to ensure the highest level of security, define the SERVAUTH profile name
EZB.NETMGMT.sysname.tcpname.SYSTCPSM and grant the NMFTP Monitor user ID READ access to this profile name.

NOTE
SERVAUTH is the recommended method.

WARNING

• After the SERVAUTH facility has been defined to your security system, TCP/IP resource protection will be
enabled. This affects the ability of users to access TCP/IP resources other than SYSTCPSM. For example,
it may restrict the ability to open sockets, bind to non-ephemeral ports, use Netstat, and use certain network
resources. Before you use this method, see the IBM Communications Server IP Configuration Guide for
more information about TCP/IP resource protection.

• If your security setup does not distinguish between a resource profile not defined and a user not permitted
to that resource, you may need to define profiles for resources other than SYSTCPSM whenever the
SERVAUTH class is active. See the IBM Communications Server IP Configuration Guide for more
information.

SERVAUTH Example: ACF2 System
SET RESOURCE(SER)COMPILE *

$KEY(EZB) TYPE(SER)

NETMGMT.SYSA.TCPIPA.SYSTCPSM UID(USER1) SERVICE(READ) ALLOW

STORE

NOTE
Instead of using TSO, you can use the ACFBATCH utility in JCL. If you do this, omit the [ACF] and [END] lines.

SERVAUTH Example: Top Secret System
TSS ADD SERVAUTH(EZB.NETMGMT.SYSA.TCPIPA.SYSTCPSM)

TSS PER(nmuser) SERVAUTH(EZB.NETMGMT.SYSA.TCPIPA.SYSTCPSM)

  ACCESS(READ)

SERVAUTH Example: RACF System
RDEFINE SERVAUTH EZB.NETMGMT.SYSA.TCPIPA.SYSTCPSM UACC(NONE)

SETR RACLIST(SERVAUTH) REFRESH

PE EZB.NETMGMT.SYSA.TCPIPA.SYSTCPSM CLASS(SERVAUTH) ID(nmuser)

  ACCESS(READ)
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BPX.SUPERUSER
If you are less concerned with security, grant the NMFTP Monitor user ID READ access to the BPX.SUPERUSER facility.

BPX.SUPERUSER Example: ACF2
SET RESOURCE(FAC)

COMPILE *

$KEY(BPX) TYPE(FAC)

SUPERUSER UID(USER1) SERVICE(READ) ALLOW

STORE

NOTE
Instead of using TSO, you can use the ACFBATCH utility in JCL. If you do this, omit the [ACF] and [END] lines.

BPX.SUPERUSER Example: Top Secret
TSS PER(nmuser) IBMFAC(BPX.SUPERUSER) ACCESS(READ)

BPX.SUPERUSER Example: RACF
PE BPX.SUPERUSER CLASS(FACILITY) ID(nmuser) ACCESS(READ)

Set Up the SNMP Agent
These tasks apply to both NetMaster NM for TCP/IP and NetMaster FTM.

NOTE
Do not perform this task if OSNMPD is already configured.

Follow these steps:

1. Configure the SNMP agent (OSNMPD) by following the instructions in the IBM Communications Server IP
Configuration Guide.

2. Locate the PW.SRC data set in the OSNMPD started task JCL. This data set can be:
– A z/OS data set, for example:

//SYSPWSRC DD DISP=SHR,DSN=TCPIP.DATA(PWSRC)

– A z/OS UNIX file, for example:
/etc/pw.src

3. In the PW.SRC data set, configure a community name for use by the local host IP address.

WARNING
Community names are case-sensitive. The default community name is public in lowercase.

As an example with multiple IP addresses, a Communications Server has the IP addresses 192.168.8.1 and
192.168.1.2. Your PW.SRC data set could contain something like the following statement:
public 192.168.0.0 255.255.0.0

As an example with a single IP address, a Communications Server has the IP address 192.168.0.1. Your PW.SRC
data set could contain something like the following statement:
public 192.168.0.1 255.255.255.255

Activation of the SNMP Query Engine (SNMPQE) is not necessary. Your product performs the engine functions
internally.

4. Locate the PROFILE data set.
5. Set up the TCP/IP sub-agent in the PROFILE data set by following the instructions in the IBM Communications Server

IP Configuration Guide, for example:
SACONFIG COMMUNITY public AGENT 161 ENABLED
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6. Activate the SNMP agent (OSNMPD) by following the instructions in the IBM Communications Server IP Configuration
Guide.

Prepare IBM Ported Tools for z/OS (TCP/IP Only)
Prepare IBM Ported Tools for z/OS to communicate with NetMaster.

Use the following customization process to generate and process OpenSSH SMF events:

• Set up IBM Ported Tools for z/OS to generate the SMF type 119 records for connection events.
• SOLVE SSI intercepts the SMF records. The product region uses the records to enable event history reporting.
• Set up the z/OS operating system to enable Ported Tools for z/OS OpenSSH SMF record types to be processed.

Generate SMF Records

NetMaster supports generating FTP SMF events from the IBM Ported Tools for z/OS.

To enable this functionality, perform these steps:

1. Set up z/OS to collect OpenSSH SMF records.
a. Confirm that SMF data collection for type 119 and subtype 96, 97, and 98 records are active.

2. Set up OpenSSH to collect SMF records.
a. Confirm that the file /etc/ssh/zos_ssh_config contains the keyword ClientSMF TYPE119_U83 or ClientSMF

TYPE119_U84
b. Confirm that the file /etc/ssh/zos_sshd_config contains the keyword ServerSMF TYPE119_U83 or ServerSMF

TYPE119_U84

NOTE

Refer to IBM Ported Tools for z/OS: OpenSSH User's Guide section "Setting up OpenSSH to Collect SMF
Records" for more information.

Set Up File Transfer Resources (FTM Only)
If you are using NetMaster FTM, perform these tasks to define and implement your File Transfer resources.

Customize Managed XCOM Data Transport Regions

To customize a XCOM Data Transport region to work with NetMaster FTM, follow these steps:

1. Verify that the values of the following parameters in the XCOM Data Transport Default Options Table are set as
follows:
NETMAST=YES
RECVRID=xcom-event-receiver-id
The value of the RECVRID parameter must match the XCOM Data Transport event receiver ID specified in the XCAPI
parameter group. If the parameter is not specified, it assumes the value $RFFTEVR.
ERRINTV= default (or lower) value
This setting helps ensure that the monitors display the status of the transfer request accurately.

2. If you make changes to the default parameters, reassemble and link the Default Options Table.
3. If you have not already done so, copy the dsnpref.NMB0.FTSAMP(XCUSRMOD) job member to the

dsnpref.rname.TESTEXEC data set and complete the following steps. The job applies user modification (USERMOD)
to include the exit in the XCOM Data Transport region.
a. Review the comments in the copy, and update the variables that start with a question mark (?).
b. Submit the customized job.
c. Restart the XCOM Data Transport region and return to the setup procedure.
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How SOLVE:FTS Regions Work

If you are using SOLVE:FTS and want to customize a SOLVE:FTS region to work with this product, perform the
procedures in this section.

This product can manage SOLVE:FTS in the same region using the FTSMGR FTSSELF template. Links are only required
to manage remote regions.

Define the Link to the Product Region

The NetMaster FTM and SOLVE:FTS regions communicate with an INMC link.

Follow these steps:

1. Log on to the SOLVE:FTS region, and select Operator Console Services.
2. Enter the following DEFLINK command to enable the dynamic creation of an INMC link:

DEFLINK LUNAME=acb-name LINK=link-name

acb-name
Specifies the ACB name of the product region to which the SOLVE:FTS region is to establish a link.

link-name
Specifies a name that identifies the link.

3. Enter SHOW LINK=DYNAMIC to check that the allowed number of dynamic links will not be exceeded.
4. Issue the following command:

SYSPARMS DYNLMAX=number

number
Sets the number of allowed dynamic links.

The number of dynamic links is increased.
5. Ensure that the DEFLINK and the SYSPARMS commands are included in the NMREADY procedure for the

SOLVE:FTS region to enable the automatic execution of the commands during region startup.

Install the SOLVE:FTS Message Handler

NOTE
If the release of the SOLVE:FTS region is at least r11.5, there is no need to install the $RFAGENT message
handler in it because extra data is provided on $$FTS events.

The SOLVE:FTS message handler, $RFAGENT, processes SOLVE:FTS events before they are sent to the NetMaster
FTM region. If your SOLVE:FTS region is the same as your NetMaster FTM region, $RFAGENT is already available, so
you do not need to copy it.

To install the handler, copy dsnpref.NMC2.CC17EXEC($RFAGENT) to the NCL procedures library (normally
dsnpref.rname.TESTEXEC) in the SOLVE:FTS region.

WARNING
The $RFAGENT message handler must be present in each pre-r11.5 SOLVE:FTS region that you want to
monitor.

How Managed CONNECT Direct Regions Work

Use the procedures in this section to implement the flow of CONNECT:Direct events.
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Implement Statistics Exits in the Managed CONNECT Direct Regions

NOTE

The File Transfer statistics exit in each managed CONNECT:Direct region must be current for the version of
NetMaster FTM you are running.

Follow these steps:

1. Include the supplied APF-authorized CC2DLINK library (dsnpref.NMC2.CC2DLINK) in the system LINKLIST
concatenation.

NOTE

The dsnpref.NMC2.CC2DLINK library contains a default NMCDSTEX exit load module.
2. Depending on your current CONNECT:Direct setup, update the following statements in the

dsnpref.NMC2.CC17SAMP(NMCDSTEX) statistics exit as required:
$RFCDSTX

USREXIT=NONE,EPSRCVR=$RFFTEVR,

EXCLUDE=NONE

WARNING
If modifications are required, copy the distributed member to the TESTEXEC data set for the region for
modification.

If you are already using a CONNECT:Direct statistics exit, specify the load module name of your exit in the USREXIT
parameter.

1. If you are excluding records from the CONNECT:Direct statistics file, copy the list of excluded record types to the
EXCLUDE parameter. Remove STAT.EXCLUDE from the CONNECT:Direct initialization parameter.

2. Ensure that the value of the EPSRCVR parameter matches the CONNECT:Direct event receiver ID specified in the
CDAPI parameter group of NetMaster FTM. Multiple CONNECT:Direct regions can use the EPSRCVR ID concurrently.

NOTE
The NMCDSTEX member also contains comments that provide additional background information.

If you updated the NMCDSTEX statistics exit in TESTEXEC, perform the following steps:

1. Copy the ASMCDSTX job from the dsnpref.NMC2.CC17SAMP library to the dsnpref.NMC2.rname.JCL library.
2. Customize the ASMCDSTX job in the dsnpref.NMC2.rname.JCL library, following the instructions in the file.
3. Submit the customized job to assemble and link edit the exit. Place the job in a library in the system LINKLIST that is

searched before CC2DLINK.

Change the value of the CONNECT:Direct initialization parameter STATISTICS.EXIT to NMCDSTEX.

NMCDSTEX is the default statistics exit name. If you assemble and link edit the exit manually, the statistics exit name that
you specify must match the exit name in the ASMCDSTX job.

Example: One Region

In this example, one product region (NMFTA) exists in one LPAR. The event receiver ID in the CDAPI parameter group of
NMFTA is configured with a value ($RFFTEVR). Typically, all CONNECT:Direct regions in the LPAR are configured with
the same event receiver ID in their statistics exits so that region NMFTA can monitor them.
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Example: Multiple Regions

This example has two product regions (NMFTA and NMFTB) in one LPAR. The event receiver ID in the CDAPI parameter
group of NMFTA is configured with $RFTEVRA and NMFTB is configured with $RFTEVRB.

The event receiver ID in the statistics exits of individual CONNECT:Direct regions determines the scope of monitoring for
each FT region. In this example, NMFTA monitors CONNECT:Direct Region 1 and CONNECT:Direct Region 2. NMFTB
monitors CONNECT:Direct Region 3 and CONNECT:Direct Region 4.

Customize CONNECT Direct Initialization Parameters

Your product region uses the CONNECT:Direct interface program DMCHLAPI to interface with a CONNECT:Direct region
and must log in to that region. CONNECT:Direct limits the number of batch users that can sign on concurrently. You
increase this limit to let the extra users log in.

Follow these steps:

1. If the value of the MAXBATCH initialization parameter is either zero or too low, increase the value by 1.
2. Verify that MCS.SIGNON is specified in the initialization parameters.
3. Verify that the CONNECT:Direct startup JCL procedure and the STATISTICS.EXIT initialization parameter are updated.
4. Restart the CONNECT:Direct region.

Define the Region as a CONNECT:Direct User

Use this procedure to enable the product region to execute commands in the managed CONNECT:Direct regions.
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Follow these steps:

1. Define this product as a user in each CONNECT:Direct region.
2. Verify that the defined user is authorized for the following functions:

– Change, delete, flush, select, and suspend processes
– Selecting the network map
– Other functions that you want to be able to perform from the region

For CONNECT:Direct for z/OS or CONNECT:Direct for MVS, you can use the following example as a model to specify the
authority of a user:

CHANGE=Y

DELPR=Y

FLUSH=Y

SELNET=Y

SELPR=Y

SELSTAT=Y

SUBMITTER.CMDS=(Y Y Y Y Y)

For more information about how to specify the authority of a CONNECT:Direct user, see the CONNECT:Direct for MVS
Installation and Administration Guide or the CONNECT:Direct for OS/390 Installation and Administration Guide.

Prepare to Start Your Products
Before you start and use your CA NetMaster products, perform the following preparation tasks:

Unless otherwise noted, each section applies to all CA NetMaster products, including SOLVE:FTS.

Update the Started JCL Task, If Necessary

The Installation Utility places RUNSYSIN (for the product region) in a default data set. If you move this member to a more
secure data set, update the started task JCL to point to the new data set.

The Installation Utility places the following SYSIN and parameter members into default data sets:

• SSIPARMS and SSISYSIN - for SOLVE SSI – applies to all CA NetMaster products, except SOLVE:FTS
• RUNSYSIN - for the product region
• FTPPARMS and FTPSYSIN - for NMFTP Monitor – applies to NetMaster FTM only

If you move these members into a more secure data set, update the started task JCL and SYSIN members to point to that
data set.

Verify the TESTEXEC Data Set

The Installation Utility populates the TESTEXEC data set based on the values that are entered during the installation and
setup process.

Review the members in TESTEXEC to:

• Ensure that they meet your site-specific requirements
• Reapply any previous customization that is still required

Review the following members in dsnpref.rname.TESTEXEC:

• NMREADY - This NCL procedure executes as part of system initialization after the VTAM ACBs opened successfully.
• NMINIT - This NCL procedure executes as part of system initialization before the VTAM ACBs open.

Adhere to the following cautions:
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• Do not code any SYSPARMS commands in the NMINIT or NMREADY procedures.
• Do not activate or modify links, or use commands such as DEFLINK, DEFTRANS, and ISR in NMINIT or NMREADY.

In a multi-system network, the region uses link definitions during initialization. Defining DEFLINK, DEFTRANS, and
ISR in these procedures can interfere with region linkage.

Review the Region Started Task Parameter Member

The Installation Utility generates the RUNSYSIN member using the values that are entered during the installation and
setup process. RUNSYSIN specifies the region parameters.

Review RUNSYSIN:

• Ensure that it meets your site-specific requirements
• Reapply any previous customization that is still required

If you have set SUBS=YES in the member, you can update the RUNSYSIN started task members to use z/OS static
system symbols. System symbols help in the planning of future deployment.

Review the following parameters in dsnpref.rname.TESTEXEC(RUNSYSIN):

• PARM='XOPT=SDUMP'
Specifies that the ABEND dumps are written to the SYS1.DUMP data set.
To specify your own data set, remove the parameter and add the SYSMDUMP DD statement to the generated task in
dsnpref.NMC2.rname.JCL(rname).

• PARM='INIFILE=????????'
Specifies the INI file that is used for parameter customizations.
To use a migrated INI file, un-comment the parameter and replace the question marks with the name of the INI file.

Review the SOLVE SSI Started Task Parameter Member

This section applies to all CA NetMaster products, except SOLVE:FTS.

The installation process generates the SSIPARM data set based on the values that are entered during the installation and
setup process. SSIPARM specifies the SSI started task parameters.

Review the data set:

• Ensure that the members meet your site-specific requirements
• Reapply any previous customization that is still required

Review the following members in dsnpref.NMC2.SSIPARM:

• SSISYSIN
(Optional) (If you are using an existing shared SOLVE SSI region, you do not have to review this member.)
If SUBS=YES is set, you can update the SSISYSIN started task member to use z/OS static system symbols. System
symbols help in the planning of future deployment.

• SSIPARMS
(Optional) (If you are using an existing shared SOLVE SSI region, you do not have to review this member.)
This member is present only if you created it when you specified the SSI region.

Parameters can be shared with any other products using this SSI. Review these parameters, and ensure that they are set
correctly for the products (these parameters can be in SSISYSIN or SSIPARMS).

For more information about sharing a SOLVE SSI, refer to the NetMaster Subsystem Interface topics.

Review and Copy the Product Region Started Task

The installation process generates a product region started task. Ensure that it meets your site-specific requirements; if
necessary, reapply any previous customization that is still required.
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NOTE

To assist you in the planning of future deployment, you can update the product region started task to use z/OS
static system symbols.

Follow these steps:

1. Review and update the DD statements in the product region started task member dsnpref.NMC2.rname.JCL(rname)
for your site-specific requirements.

2. For CONNECT:Direct, verify that the started task can access the CONNECT:Direct load library, such as by having the
library in the link list or by a STEPLIB DD statement in the started task member.
This step applies to NetMaster FTM only.

3. Copy the reviewed member to SYSx.PROCLIB.

Review and Copy the SOLVE SSI Started Task

NOTE
If you are using an existing shared SOLVE SSI region, skip this procedure. This section applies to all CA
NetMaster products, except SOLVE:FTS.

The installation process generates an SSI started task that you must review to ensure that it meets your site-specific
requirements. If necessary, reapply any previous customization that is still required.

This procedure reviews, updates, and copies the SSI started task to a procedure library.

NOTE

To assist you in the planning of future deployment, you can update the product region started task to use z/OS
static system symbols.

Follow these steps:

1. Review and update the DD statements in the SSI started task member dsnpref.NMC2.ssiname.JCL(ssiname) for your
site-specific requirements.

2. Copy the reviewed member to SYSx.PROCLIB.

Review and Copy the NMFTP Monitor Started Task (NetMaster FTM Only)

NOTE

You do not need to perform this task if you did not specify the NMFTP Monitor. This section applies to NetMaster
FTM only.

To assist you in planning future deployment, you can update the NMFTP Monitor started task to use MVS static system
symbols.

Follow these steps:

1. In the NMFTP Monitor started task member dsnpref.NMC2.nmftname.JCL(nmftname), review and update the DD
statements for your site-specific requirements.

2. Copy the reviewed member to SYSx.PROCLIB.

Set Up the Subsystem Identifier

The setup of your product environment usually requires the following subsystem identifier (SSID) values that were defined
during the setup process:

• An SSID value for the subsystem identifier for the SOLVE SSI - The SSI started task automatically identifies this SSID
value to the system.
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This identifier applies to all CA NetMaster products, except SOLVE:FTS.
• An SSID value to enable the use of z/OS commands and messages - This SSID is named the AOM subsystem

interface ID (AOM SSID). The product region started task automatically identifies this SSID value to the system.
This identifier applies to all CA NetMaster products, except SOLVE:FTS.

• An SSID value for the subsystem identifier for the NMFTP Monitor - The NMFTP Monitor started task automatically
identifies this SSID value to the system.
This identifier applies to NetMaster FTM only.

If you want the SSID values to be set permanently and available at system IPL time, you can set them in the
SYS1.PARMLIB(IEFSSNxx) member. Ensure that you add the AOM SSID first (after JES) in the list of subsystem names,
because the first region listed in the SYS1.PARMLIB(IEFSSNxx) member controls the processing of messages by the
subsystem interface.

Authorize Load Libraries

Most of the products have their own load library but also require the load libraries of supporting services. The following
load libraries must be APF-authorized:

• CC2DLINK, for USS support
WARNING
USS support requires that your system linklist includes the data set CC2DLINK and that CC2DLINK is APF-
authorized. For a list of all requirements for USS support, see the Release Notes for your product.

• CC2DPLD
WARNING
Verify that you added the CC2DPLD load libraries to the region STEPLIB, not the system linklist.

To APF-authorize your load libraries, add the run-time load libraries to the APF list, SYS1.PARMLIB(IEAAPFxx).

To dynamically APF-authorize the load libraries, issue the following z/OS command:

SETPROG APF,ADD,DSNAME=&loadlib,VOLUME=&volser

• &loadlib
Specifies the name of the load library.

• &volser
Specifies its volume serial number.

To dynamically APF-authorize load libraries that the Storage Management Subsystem (SMS) controls, issue the following
z/OS command:

SETPROG APF,ADD,DSNAME=&loadlib,SMS

Mount CC2DZFS File

During product installation, the CC2DZFS dataset is created and mounted. The path name is stored in the IIA member in
the NetMaster PARMLIB dataset. CC2DZFS contains the nminterface directory and its contents, which are used by MTC-
Network Management (untarred from the C2DNMI file), the web interface for CA NetMaster NM for TCP/IP.

Before starting your products, do the following:

• Ensure that the SMP/E installation data set, CC2DZFS, is mounted at system IPL, via the
SYS1.PARMLIB(BPXPRMxx) member. Once mounted, maintenance can be applied.

• Ensure that the required CC2DZFS contents are deployed/available to any LPARs on which either MTC-Network
Management or ReportCenter (if installed) will be used. Also, verify that CC2DZFS is mounted post-IPL.
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Define Link Libraries

To define the load module to the system linklist, include the library dsnpref.NMC2.CC2DLINK in an LNKLST statement in
SYS1.PARMLIB(PROGxx), for example:

LNKLST ADD NAME(LNKLST00) DSNAME(dsnpref.NMC2.CC2DLINK)

For USS support, verify that:

• Your system linklist includes the data set CC2DLINK.
• CC2DLINK is APF-authorized.

NOTE
For a list of all requirements for USS support, see the Release Notes for your product.

NOTE
Common load modules are used for all CA Mainframe Network Management products. Only include one copy of
this dsnpref.NMC2.CC2DLINK library in the system linklist.

Assign Consoles

This task applies to all CA NetMaster products, except SOLVE:FTS.

Your product needs a pool of consoles (either JES or extended MCS consoles) to issue system commands. As delivered,
this product uses extended MCS consoles that are dynamically defined.

To use JES consoles instead of the default MCS consoles, define at least six consoles that other products are not using.

Follow these steps:

1. Open the SYS1.PARMLIB(CONSOLxx) member.
2. Add the following statement for each console you want to define:

CONSOLE DEVNUM(SUBSYSTEM)...

Perform an IPL to activate the updated CONSOLxx member.

To start using the JES consoles, also update the $RM CONSOLES Customizer parameter group. For details about
updating parameter groups, see Customize CA NetMaster Products.

Activate VTAM Applications

Activate the VTAM applications for your regions. The Create VTAM Definitions and Tables facility builds a VTAM major
node that contains APPL definitions for all product regions. The member V01LDVTM copies vtamname to your VTAMLST
data set. This data set is the VTAM library that contains all the major node and application definitions that your product
uses.

Follow these steps:

1. Add vtamname to the startup list in your VTAMLST(ATCCONxx) member.
2. Activate the VTAM major node by entering the following VTAM command:

V NET,ACT,ID=vtamname

3. Check that all of the applications are defined to VTAM after the activation. Display the major node by entering the
following VTAM command:
D NET,ID=vtamname,E

Set Up OSA/SF Support (NetMaster NM for TCP/IP Only)

If you run OSA/SF on the system, your product region can use it to monitor the OSAs. To enable OSA/SF functionality, the
OSA/SF load library must be available to your product region.
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The OSA/SF API task has the following functions:

• Monitor OSA performance.
• Obtain configuration information for OSA resources.

Follow these steps:

1. Examine the z/OS link list for SYS1.SIOALMOD. If SYS1.SIOALMOD is not in the link list, add it to the STEPLIB DD
statement in the product region started task member dsnpref.NMC2.rname.JCL(rname). For example:
//STEPLIB DD DSN=dsnpref.NMC2.CC2DPLD,DISP=SHR

// DD DSN=SYS1.SIOALMOD,DISP=SHR

2. Verify that the following tasks are in the same system:
– The TCP/IP stack with the primary OSA device definition
– OSA/SF
– Your product region

Note: For more information about defining resources to monitor OSAs, see the CA NetMaster Network Management for
TCP/IP documentation.

Verify Allocation of System Resources (NetMaster NM for TCP/IP Only)

This task applies to NetMaster NM for TCP/IP only.

The Packet Analyzer intercepts real-time data from TCP/IP stacks, so it is important that the SOLVE SSI runs with
sufficient system resources allocated. To ensure that your workload manager definitions reflect this requirement, review
them and change accordingly.

To ensure that the statistics reported by the Packet Analyzer are complete, start the SOLVE SSI as early as possible in
the IPL process. Start it immediately after any TCP/IP stack and before the NetMaster NM for TCP/IP region.

Set Up the NetMaster PPI (NetMaster NM for SNA Only)

SOLVE SSI provides several functions including the NetMaster Program-to-Program Interface (NetMaster PPI).

NOTE
If you specified PPI=YES for the SOLVE SSI, you must set up the NetMaster PPI.

To use the NetMaster PPI, make the CNMNETM module available for execution using one of the following options:

• Add the dsnpref.NMC2.CC2DLINK library to LNKLST, which is defined in SYS1.PARMLIB(LNKLSTxx).
• Copy CNMNETM, including the aliases CNMCNETV and CNMNETV, from the dsnpref.NMC2.CC2DLINK library to a

data set in LNKLST.
For a list of data sets in LNKLST, see SYS1.PARMLIB(LNKLSTxx).
If you are replacing NetView PPI with NetMaster PPI, remove the NetView CNMNETV module from the Pageable Link
Pack Area (PLPA) data set.

• Use the VTAM First Failure Data Capture (FFDC) facility.
To use this facility:
a. Ensure that the relevant modules are in LPA.
b. Copy CNMNETM, including the aliases CNMCNETV and CNMNETV, from the dsnpref.NMC2.CC2DLINK library to

a PLPA data set.
For a list of data sets in the LPA, see SYS1.PARMLIB(LPALSTxx).

c. Perform an IPL, specifying Clear Link Pack Area (CLPA).

Note: You can make the CNMNETM module available for dynamic execution using the SETPROG LNKLST command or
the SETPROG LPA command. To make these modules available for dynamic execution, ask a z/OS systems programmer
for assistance.
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Update NPF and SAF Security Members, if Necessary (Upgrades Only)

This section applies to all CA NetMaster products except SOLVE:FTS.

The installation process generates Network Partitioning Facility (NPF) and System Authorization Facility (SAF) security
members.

If you have previously customized any of these security members, update the regenerated members with your changes.

Start Your Products
To start your NetMaster products, perform these tasks. If you want to run other NetMaster products in the same region,
verify that you have installed these products before you perform these tasks.

Start the SOLVE SSI Region

Perform this procedure only if you use a new SOLVE SSI region:

• If you use an existing shared SOLVE SSI region and you did not change anything when specifying the SOLVE SSI
region, skip this procedure.

• If you use an existing shared SOLVE SSI region and you have changed something, skip this procedure and proceed to
the Restart the SOLVE SSI Region section later on this page.

To start the SSI region, issue the following command from the MVS console:

S ssiname,REUSASID=YES

ssiname is the name that you specified for the SSI during the setup process.

NOTE

If you use cross memory services, specifying REUSASID=YES makes the address space ID of a terminated
SOLVE SSI reusable. Otherwise, the ID is unavailable until after the next IPL.

To stop the SSI started task, issue the following command from the MVS console:

P ssiname

Restart the SOLVE SSI Region

Perform this procedure only if you are using an existing shared SOLVE SSI region and you made changes when you
specified the SOLVE SSI region when you configured your NetMaster product.

1. Stop the SOLVE SSI started task, issue the following command from the MVS console:
P ssiname

2. Start the SOLVE SSI region, issue the following command from the MVS console:
S ssiname,REUSASID=YES

NOTE

If you use cross memory services, specifying REUSASID=YES makes the address space ID of a terminated
SOLVE SSI reusable. Otherwise, the ID is unavailable until after the next IPL.

Start the Region

To start the region, issue the following command:

S rname,REUSASID=YES

rname is the name that you specified for the region during the setup process.
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NOTE

• If you use cross memory services, specifying REUSASID=YES makes the address space ID of a terminated
SOLVE SSI reusable. Otherwise, the ID is unavailable until after the next IPL.

• To stop the started task, issue the following command from the MVS console: P rname.

Perform the Initial Logon

NOTE
If your region is using an existing UAMS data set, you already have an administrator user ID available for the
region. You can use that ID to log on to the region.

1. Log on to the product region. You can use the VTAM logon command:
LOGON APPLID(priacbnm)

priacbnm is the name of the primary VTAM ACB application that is nominated in the PPREF='PRI=priacbnm'
command in dsnpref.rname.TESTEXEC(RUNSYSIN).
The region logon panel appears.

2. Enter the user ID INSTALL and password 99999999, and press Enter.
The Primary Menu for UAMS appears.
The INSTALL 99999999 is a special user ID and password combination. The credentials can be used once only and
are accepted if the USERID data set is empty. The only functions that the INSTALL user ID can perform are for user ID
maintenance.

Add the Initial Administrator User ID

The only functions that the INSTALL user ID can perform are those functions that are associated with user ID
maintenance. To access other functions, add an initial administrator user ID.

NOTE
If you are using a full security exit, user authorities are not specified through UAMS. Specify these authorities as
structured fields in your Security exit. For more information, see Security.

To define an initial user with full authority to UAMS

1. At the Primary Menu for UAMS, type the initial administrator user ID in the User field, USER in the Definition Type
field. Select the option, A - Add User Definition.
The User Details panel appears.

2. Type the initial password and user details for this initial user ID.

WARNING
The user must change the password again at first logon.

3. Go to the UAMS definition panels, and ensure that you give full authority to this initial user for future administration
tasks. Set the following minimum values:
– User Authorities panel, page 2

Authority Level: 255
APPC Access Key: ALL
APPC Access Lock: ALL

– Access Authorities panel, page 3
Set all fields to Y.

– Network Management Details panel, page 7
Set the fields that correspond to the features your site has configured to Y or the maximum authority.

– (SOLVE:FTS Only) FTS Details panel, page 9
Control Transmission Privileges - System: Y

– AOM MVS Details panel, page 11
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Console Authority: M
– Print Services Manager Details panel, page 12

For all fields, set the maximum authority (1 through 4).
– Report Writer Details panel, page 13

For all fields, set the maximum authority (1 through 4).
4. Press F3.

The user definition is saved.

Perform Subsequent Logon

You are now ready to log on to your product and begin using it as an authorized user.

1. Press F3 to log off the product region.
2. Log on using your new initial administrator user ID and password.
3. If necessary, change your password:

a. Enter U.P.
b. Change the password, and confirm your change.
c. Press F3 (File) to save the change.

NOTE

• If you set SEC=NMSAF in the RUNSYSIN member, you are not required to change your password.
• UNIX System Services (USS) support for NetMaster products requires that the NMDRVCTL DD

RUNSYSIN member set the SEC= parameter to any value except NO, for example, NMSAF.
• (Optional) To enable users to log on to the product from TSO:

– dsprefix.NMC2.CC2DLMD0 data set to linklist or STEPLIB concatenation for the appropriate TSO
procedure

– dsprefix.NMC2.CC2DSAMP data set to the SYSHELP concatenation for the appropriate TSO
procedure

Region Start at IPL Considerations

If starting regions automatically at IPL time, the following should be taken into account. The Product Region is dependent
on SOLVESSI services, so starting the SOLVESSI region before the Product Region is recommended. The SOLVESSI
region and Product region should be started after system VTAM, TCPIP, and OMVS resources are available.

If running NMFT, the NMFTP Monitor Region should be started after the SOLVESSI region. 

Customize CA NetMaster Products
Perform the following tasks to customize your CA NetMaster products.

1. On this page, perform the common customization tasks and review the common customization information for all CA
NetMaster products, as follows:

2. On the related pages, perform the unique customization tasks and review the unique customization information for
each CA NetMaster product that you have installed and configured:
– Customize CA NetMaster NM for TCP/IP
– Customize CA NetMaster FTM
– Customize CA NetMaster Network Automation
– Customize CA NetMaster NM for SNA
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NOTE

After you have completed the initial customization tasks for your product, as explained on this page, you can
customize your product in many other ways. For details, see the Implementing section of the CA NetMaster
Network Management for TCP/IP documentation.

After you complete customization, you can use product system variables and z/OS static system symbols to help
you plan the future deployment to multiple regions. You generate an initialization (INI) file where you can use
these variables and symbols. For information about setting up the INI file, refer to the Administrating topics in
your product specific documentation.

Meet Your Initial Site-Specific Customization Requirements

You set various parameters for your site-specific requirements. To review and update the parameter groups in your
product region, use Customizer.

NOTE
Customizer is used to set most of your region parameters. If you want to permanently change any SYSPARMS
values that Customizer does not handle, contact Broadcom Support.

WARNING
Setting certain SYSPARMS to values other than the defaults can render certain product features inoperable.

Only a user with UAMS maintenance authority can customize the region. The UAMS definition for that user has an APPC
Access Key and Lock value of ALL. Refer to the Working with UAMS topics for more information.

From the System Parameters panel, you can select the following options:

Fast Setup
Customizes the required parameter groups and quickly implements your region. The option provides default
values wherever possible, but lets you review all the required parameter groups to ensure that they match your
installation standards. You can customize other parameters later.

WARNING
For the region to become operational, review all the parameter groups in this option.

Custom Setup
Customizes the required parameter groups, and other file and data set names. The option brings the system
operation closer to your installation standards. You can quickly implement your region and still perform some extra
customization. The option has the following features:

• Provide some default values.
• Let you specify names for certain files and data sets.
• Let you review the required parameter groups (which are highlighted).

Complete Setup
Customizes all initialization and customization parameters.

Customize Parameter Values

You can use the provided default values or you can customize the parameter values to suit the requirements of your site.

NOTE
All parameters have default values.

Follow these steps:

1. Enter U next to the parameter group that you want to review, and make the necessary changes for your site.
2. Press F6 (Action) to apply the change immediately. You can view the results by pressing F5 (ILog).
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NOTE
The F6 action is not available for some parameters.

3. Press F3 (File) to save your changes and indicate that you have reviewed the group.

The value that you assign to a parameter is associated with one or more actions, such as setting SYSPARMS or
allocating data sets. You can action some parameter groups as soon as you enter appropriate values on the parameter
panel. However, changes to some parameters (for example, MODS file names) can only be applied by restarting the
product region.

NOTE

You can apply changes without saving them. When you restart, the values return to the last saved values. You
can also save the changes without applying them. The values take effect on the next startup.

If you exit the customization process before reviewing all required parameter groups, you can log off and
continue with the customization later. Alternatively, another authorized user can log on and complete the
customization process. Users cannot access the region until all the required parameter groups have been
reviewed.

Update and Review Common Fast Setup Customization Parameters

To begin the process of updating and reviewing the Fast Setup Customization parameters, select the Fast Setup
Customization Parameters option. The Fast Setup panel appears.

Implement System Identification Parameters

This procedure implements system identification parameters.

Follow these steps:

1. Enter U next to the System Identifications parameter group.
The SYSTEMID - System Identifications panel appears. The parameter group has two panels.

2. Complete the fields on the panels. For information about the fields, press F1 (Help).
3. Press F6 (Action) to action the entries.
4. Press F3 (File) to save your settings.

The Fast Setup panel appears with the Reviewed column marked Yes for the parameter group.

Note: The system ID does not take effect until the next system initialization.

Implement Operating System Identifiers Parameters

This procedure implements the operating system identifiers.

This procedure applies to all CA NetMaster products except SOLVE:FTS.

Follow these steps:

1. Enter U next to the Operating System Identifiers parameter group.
The OPSYSIDS - Operating System Identifiers panel appears.
Complete the fields on this panel. If the system uses the JES3 job entry subsystem, ensure that information about the
job entry subsystem is updated.

NOTE
Press F1 (Help) for more information.

2. Press F6 (Action) to action the entries.
3. Press F3 (File) to save your settings.

The Fast Setup panel appears with the Reviewed column marked Yes for the parameter group.

 161



 Netmaster® Shared Content Library 12.2

Update and Review Unique Fast Setup Customization Parameters and Additional Parameter Groups

You can optionally continue the process of updating and reviewing the Fast Setup Customization parameters by
accessing unique parameters for each option, as follows.

Depending on which product features you want to implement, review other parameter groups and add any values that you
saved from your old product region.

You can review these parameter groups now or later, as follows:

Now
-- Select the Complete Setup Customization Parameters option to list all parameter groups and review the
relevant groups. When you complete the review, exit the list and the System Parameters panel.

Later
-- Exit the System Parameters panel. (When you are ready to review these parameter groups, enter /PARMS to
list the groups.)

Review and Resolve Initialization Failures

If either or both of the following entities are unavailable, fatal errors occur. For example, you are unable to log on.

• Panel libraries
• MODS control files

NOTE
If the Panel libraries are missing, the region displays the N59005 message. The message indicates that the
$MHMENU panel is not found. To retry, press F3; to log off, press F4.

A Customizer parameter group always produces initialization log messages. The messages are echoed to the activity log.
If you cannot log on to the region, display the activity log SYSOUT DD using SYSVIEW, SDSF, or an equivalent utility. The
ddnames are LOG1 through to LOG9.

Resolve Initialization Failures

If you log on to a region where the initialization of a parameter group has failed, Customizer displays the System
Initialization In Progress dialog. This dialog indicates progress and assists you with identifying and rectifying any problems
by displaying the current initialization status and whether actions associated with parameter groups have failed.

Follow these steps:

1. Enter S next to List Only Failed Parameters.
2. Enter L next to a failed parameter group to view its log and look for error messages.
3. Use the message online help and the full activity log to determine the cause of the failure.
4. Make the necessary changes to the parameter group and press F6.

The parameter group changes are applied.
5. Press F3 to save the changes.

Apply Actions to Parameter Groups

You can apply the following actions to listed parameter groups:

S
or B (Browse) to browse parameter group details.

H
(Help) to view the online help for a parameter group.

U
(Update) to update parameter group details.
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AC
(Action) to action a parameter group.

L
(Log) to view the associated initialization and customization log.

I
(Ignore) to tell the system to ignore a failed parameter group and proceed to run dependent parameter groups.
This action is not available when initializing for the first time.

WARNING
Ignoring parameter groups is not recommended. Consider carefully before applying this action.

SD
(Set Default) to reset the parameter group values to the default values.

NOTE
Press F1 (Help) for more information.

An action can only be performed against an already completed parameter group or a failed parameter group.

When you correct an error by updating a parameter group, you must action that group before processing can continue
(unless you apply the Ignore action). To action the parameter group, take one of the following steps:

• Press F6 (Action) when you finish updating the parameter group.
• Apply AC (Action) to the listed parameter group.

Tune Transient Logs

Reduce storage by tuning your transient logs. Disable all logging initially, and then implement logging for business critical
applications. Mainframe storage costs money. Use only if there is a business requirement. Tuning the size of transient
logs enables you to set storage at a level appropriate to your business requirements.

The transient logs provide a snapshot history of activities at the resource level. From a resource monitor, you can use the
SETTLOG command to disable logging or reset the log size for one or more monitored resources.

Use zIIPs, If Available

If IBM System z Integrated Information Processors (zIIPs) are available, set up your regions to use zIIPs.

Using zIIPs provides the following benefits:

• Reducing the execution time on the normal central processing unit (CPU), providing savings in billable CPU time
• Freeing up processing cycles from the CPU to other work
• Exploiting the processing power of zIIPs

The following JCL parameters control the usage of zIIPs: PAEXMODE for the NetMaster Subsystem Interface and XM for
the region. For information about the parameters, see the NetMaster Subsystem Interface and Reference sections.

Implement NMSAF Solution

The NMSAF solution is built around a partial security exit. The solution uses the User Access Maintenance Subsystem
(UAMS) data set to store information for your product region, and uses your installed security product to perform user
validation and password checking (through the IBM-defined system authorization facility (SAF) interfaces).

Your organization has the flexibility of allowing the administrator to control specific region authorities while ensuring that
your security product secures access to the region.

For more information about the NMSAF solution and UAMS, see Security.
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Customize NetMaster NM for TCP/IP
After you have completed the common customization tasks for NetMaster NM for TCP/IP, perform the following
unique customization tasks for the product:

Update and Review the Unique Fast Customization Parameters for NetMaster NM for TCP/IP

When you performed the common customization tasks for NetMaster NM for TCP/IP, you updated and reviewed the
common fast customization parameters for all NetMaster products. Next, update and review the unique fast customization
parameters for NetMaster NM for TCP/IP, as follows:

Implement the TCP/IP Sockets Interface Parameters

This procedure enables TCP/IP support. Access to sockets interfaces requires UNIX System Services authorization,
which should have been done via the section Prepare IBM Communications Server (TCP/IP and FTM Only).

Follow these steps:

1. Enter U next to the TCP/IP Sockets Interface parameter group.
The first SOCKETS - TCP/IP Sockets Interface panel appears.

2. Tab to the TCP/IP Software Type input field, and enter the required value.
Only one type of TCP/IP software can be configured as the sockets interface in each region.

3. Complete the remaining fields on the first panel.
For more information, press F1 (Help).

The Inbound Connections Port field contains a default port number. If another region on this system is already using that
number, update the field.

NOTE
The port number must be unique on a system.

• Press F8.
The second panel for this parameter group appears.

• Complete the fields on the panel.
Specify the details of the TCP/IP software as follows:
– If you are using the IBM Communications Server, enter your TCPIP.DATA data set name in the TCPIP.DATA DSN

field. Review the Domain Name Resolution fields.
– If you are using TCPaccess CS, enter the required SSID in the TCPaccess CS SSID field. The SSN parameter in

the TCPaccess CS startup procedure identifies the subsystem ID.
• Press F6 (Action) to set the specified values and start the interface.
• Press F3 (File) to save your settings.

The Complete Setup panel appears with YES in the TCP/IP Sockets Interface Reviewed field.
• Press F3 (Exit).

The System Parameters panel appears.

Meet Prerequisites for Using Web Interfaces

NOTE
The WebCenter component was deprecated in April of 2020. MainFrame Team Center for Network Management
(MTC-NM), which is documented in this space, is the official replacement for WebCenter. For details, refer to the
associated Product Update

If you are using Mainframe Team Center - Network Management, instruct all users to take the following actions:

• Clear the cache of their web browser to prevent them from getting a mix of old and new web files.
• Disable the pop-up blocker, or define Mainframe Team Center - Network Management as an allowed website.
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Specify Web Interface Parameters

To specify web interface parameters, use the WEBCENTER - Web Interface Controls parameter group in the 3270
interface.

IMPORTANT
This parameter group, originally designed for WebCenter,  now applies exclusively to Mainframe Team Center -
Network Management, and the Access WebCenter field now indicates WebCenter Disabled.

Follow these steps:

1. Enter U next to the WebCenter Web Interface parameter group.
The WEBCENTER - WebCenter Web Interface Controls panel appears.

2. Tab to the Web Interface Port input field, and enter a unique value.
3. Complete the fields on the panel.

NOTE

For more information, press F1 (Help).
4. When you have completed all the fields, press F6 (Action) to set the specified values.

The web interface parameters are implemented.

NOTE

Save the location of the generated Access URL. You use this URL to access your product region using
WebCenter.

5. Press F3 (File) to save your settings.
The Fast Setup panel appears with the Reviewed column marked Yes for the WebCenter web interface parameters.

6. Press F3 (Exit).
You return to the System Parameters panel, and the parameters are implemented.

Update Additional Parameter Groups for NetMaster NM for TCP/IP

Update the following additional parameter groups for the product, if applicable:

Enable Metrics Feed to DX Application Performance Management

Perform this task only if you have a Cross-Enterprise APM license and you want to feed data to DX Application
Performance Management from this product region.

The APMEPAGENT parameter group configures the metrics feed to DX Application Performance Management.

NOTE
For information about how to configure DX Application Performance Management, see DX Application
Performance Management.

Follow these steps:

1. Enter U next to the APMEPAGENT parameter group.
The APMEPAGENT - DX Application Performance Management EPAgent panel appears.

2. Complete the fields as required:
– Set the Enable EPAgent Client? field to YES.
– Set the IP Addr/Host Name that identifies your Environment Performance Agent.

NOTE
For information about the fields, press F1 (Help).

3. Press F6 (Action) to action the entries.
The region starts to feed metrics.

4. Press F3 (File) to save your settings.
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The Complete Setup panel appears.

Implement External Applications Access

Perform this task only if you have installed NetSpy and you want to be able to start a NetSpy session from your product
region.

Follow these steps:

1. Enter U next to the $RM EXTAPPLS parameter group.
The EXTAPPLS - External Applications Access panel appears.

2. Under NetSpy Application Specifications, enter the NetSpy ACB Name.

NOTE
For information about the remaining fields, press F1 (Help).

3. Press F6 (Action) to action the entries.
4. Press F3 (File) to save your settings.

The Complete Setup panel appears.

Implement Links to NetSpy

Perform this task only if you have installed NetSpy and you want to make its data available to your product region.

Follow these steps:

1. Enter U next to the $ES NETSPYLINKS parameter group.
The NETSPYLINKS - Links to NetSpy Applications panel appears.

2. Enter the ACB name of the NetSpy X-communication (NSYXNAME). This name is used for the following
communications:
– NetSpy-to-NetSpy communication
– NetSpy-to-NetMaster communication

NOTE
For information about the fields, press F1 (Help).

3. Press F6 (Action) to action the entries.
4. Press F3 (File) to save your settings.

The Complete Setup panel appears.
5. Press F3 (Exit).

The System Parameters panel appears.

Discover System Resources

You can discover your system resources using Express Setup.

Express Setup discovers resources and stores their definitions in a system image. Express Setup starts after initial
customization has completed.

Express Setup relies on SNMP, name lookup, and Netstat. Ensure that these facilities are configured correctly for
the stack that you previously configured.

NOTE
Express Setup uses SNMP to discover the IP nodes. If you have any special SNMP requirements for IP nodes,
define them using the Maintain SNMP Installation Details option on the TCP/IP Administration Menu. The
shortcut is /IPADMIN.S. The special requirements can include nonstandard community names or a requirement
to use a specific SNMP version.
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Follow these steps:

1. Exit from the System Parameters panel if you have not already done so.
The Confirm Express Setup panel appears.

2. Select IP Express Setup.
3. Specify the values in the System Image and Version fields. These values default to the local z/OS system name and

the next available version number.
4. (Optional) Configure the $RMEXPR6 control member:

a. Copy dsnpref.NMC2.CC2DEXEC($RMEXPR6) into dsnpref.rname.TESTEXEC.
b. Update the dsnpref.rname.TESTEXEC($RMEXPR6) specifications. (For example, comment out the resources you

do not need to discover.)
c. Rename $RMEXPR6, and use this name in the Control Member field.

NOTE
For an overview of what resources Express Setup builds when using the default $RMRXPR6 control
member, see the online help.

5. Set Load Image? to YES.
This system image is loaded after the discovery has completed.

6. Set the Create Application Name Definitions? field to YES.

NOTE
When the value is YES, application name definitions are created automatically for important discovered
address spaces. You can implement extra application names manually later. For more information, refer to
the Implementing topics in the NetMaster NM for TCP/IP documentation. If you are migrating, set this field to
NO and migrate your application name definitions.

7. Press F6 (Action).
The Express Setup Status panel appears. This panel reports the progress of the resource discovery and the number of
resources successfully discovered.

NOTE
Your site configuration determines the duration of this process.

To access Express Setup after your first logon, enter /RADMIN.AD.I at the command prompt.

NOTE
For information about reviewing and administering the resources that Express Setup discovers, refer to the
Implementing topics in the NetMaster NM for TCP/IP documentation.

Set Up the System Image to Load on Restart

This procedure ensures that a system image is loaded when the region initializes.

Follow these steps:

1. Enter /PARMS at the command prompt.
The Parameter Groups panel appears.

2. Enter U next to the $RM AUTOIDS parameter group.
The AUTOIDS - Automation Identifiers panel appears.

3. Enter a question mark (?) in the System Image Name field.
The System Image List panel appears.

4. Select the System Image and Version you specified during Express Setup.
5. Press F6 (Action) if the system image is not already loaded.

WARNING
F6 (Action) replaces the currently loaded system image. If you do not want to load the system image now,
skip this step.
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6. Press F3 (File).
The system image loads each time the product region starts.

Review Region Status

After you complete the initial product customization, review the status of your region to verify that it is ready for use.

Follow these steps:

1. Enter /IPTEST at the command prompt.
A summary of region configuration details appears.

2. Ensure that the information that appears is as expected based on the customization that you have performed in this
section.

NOTE
Red text indicates an error, and yellow text indicates a warning.

3. Address any errors or warnings by reviewing the customization steps that you previously performed to ensure that you
have not missed any steps.

 For more information about how to perform a self-test, see the Administrating topics in the NetMaster NM for TCP/IP
documentation.

Use Express Setup

Express Setup defines a collection of resources, which is a static snapshot at the time of discovery. The collection is not
updated dynamically even if a new resource appears a minute later. To capture new resources, update the collection. Add
new resources to the collection (or system image) manually.

Review your monitoring environment over time. Add local knowledge to the monitoring setup. Modify the discovered
resources so that you are monitoring only things that are critical to your business. Modify the monitoring of a resource
from the IP resource monitor (/IPMON) using the UM line command.

Aim to get your region to satisfy the following objectives:

• Everything that is monitored is useful so that each alert must be taken notice of and each status change is significant.
• Only the things you want are monitored, but in depth.
• The automated actions are targeted and valuable.

Monitoring everything wastes system resources and is distracting -- inconsequential alerts can distract you while causing
you to miss the important ones. Removing unnecessary monitoring also reduces the processing that the region has to do.

Express Setup is a process that you run during your first logon to a new region. The process uses rules to discover the IP
resources that are present at the time it runs, such as:

• Address spaces
• IP nodes within a specified number of hops
• Defined Open Systems Adapter (OSA)
• Virtual IP address (VIPA)
• Enterprise Extender (EE) devices

If requested, Express Setup also defines simple business applications.

What Express Setup discovers can only be a starting point for your monitoring environment. Express Setup does not know
your business or your wider network.

Everything Express Setup discovers is placed in a system image. You can have multiple system images, each containing
a particular collection of resources. System images are given unique names -- generally the system ID and a version
number (for example, SYS1-0001). A region can have only one system image active at a time.
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You can rerun Express Setup but only if a major reconfiguration has occurred since the last time it was run. Rerunning
Express Setup creates another system image, which has to be reconfigured from scratch. The changes that you made to
the existing system image are not propagated to the new image.

For more information, see Implementing.

Customize NetMaster FTM
After you have completed the common customization tasks for NetMaster FTM, perform the following
unique customization tasks for the product:

Update and Review the Unique Fast Customization Parameters for NetMaster FTM

When you performed the common customization tasks for NetMaster FTM, you updated and reviewed the common fast
customization parameters for all NetMaster products. Next, update and review the unique fast customization parameters
for NetMaster FTM, as follows:

Implement the TCP/IP Sockets Interface Parameters

This procedure enables TCP/IP support. Access to sockets interfaces requires UNIX System Services authorization,
which should have been done via the section Prepare IBM Communications Server (TCP/IP and FTM Only).

1. Enter U next to the TCP/IP Sockets Interface parameter group.
The first SOCKETS - TCP/IP Sockets Interface panel appears.

2. Tab to the TCP/IP Software Type input field, and enter the required value.
Only one type of TCP/IP software can be configured as the sockets interface in each region.

3. Complete the remaining fields on the first panel.
For more information, press F1 (Help).

The Inbound Connections Port field contains a default port number. If another region on this system is already using that
number, update the field.

NOTE
The port number must be unique on a system.

• Press F8.
The second panel for this parameter group appears.

• Complete the fields on the panel.
Specify the details of the TCP/IP software as follows:
– If you are using the IBM Communications Server, enter your TCPIP.DATA data set name in the TCPIP.DATA DSN

field. Review the Domain Name Resolution fields.
– If you are using TCPaccess CS, enter the required SSID in the TCPaccess CS SSID field. The SSN parameter in

the TCPaccess CS startup procedure identifies the subsystem ID.
• Press F6 (Action) to set the specified values and start the interface.
• Press F3 (File) to save your settings.

The Complete Setup panel appears with YES in the TCP/IP Sockets Interface Reviewed field.
• Press F3 (Exit).

The System Parameters panel appears.

Implement File Transfer Mechanism Parameters

If you are licensed for CONNECT:Direct or CONNECT:Mailbox, the fast setup displays the following interface parameters:

• CDAPI -- CONNECT:Direct
• CMAPI -- CONNECT:Mailbox
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To implement file transfer mechanism parameters:

1. Enter U beside the required parameter group (either CDAPI or CMAPI). The selected panel appears.
2. Complete the fields on this panel. Press F1 (Help) for more information.
3. Press F6 (Action) to action the entries.
4. Press F3 (File) to save your settings.

The Customizer : Fast Setup panel appears with the Reviewed column marked Yes for each updated field.
5. Repeat these steps for the other parameter group.

Update and Review Additional File Transfer Mechanism Parameter Groups for NetMaster FTM

To begin the process of updating and reviewing other customization parameters, open the System Parameters panel, and
select Custom Setup or Complete Setup. Update and review the following parameter groups:

If you are using XCOM Data Transport or a file transfer application that interfaces with NetMaster FTM through the generic
event API, you need to review and update the appropriate parameter group:

• XCOM Data Transport interface parameters - XCAPI
• Generic API interface parameters - GEAPI

NOTE

You must reassemble your NMFT Generic Support API code if you use an IPv6 address as the source or target
node address.

To update the parameters:

1. Enter U beside the required parameter group.
The selected panel appears.

2. Complete the fields on this panel. Press F1 (Help) for more information.
3. Press F6 (Action) to action the entries.
4. Press F3 (File) to save your settings.

The Customizer : Fast Setup panel appears with each updated field marked as YES.
5. Repeat these steps for the other parameter group.

To set up a generic file transfer product to work with this product, see Administrating.

Customize Region for FTP Events

Use this procedure to enable the flow of FTP events to and the receipt of the events in your region.

1. Access the FTPCNTL parameter group.
2. To monitor the IBM FTP Server:

a. Verify that you have prepared your TCP/IP interface for the IBM Communications Server.
The FTP event flow to the region is enabled.

b. For the FTPCNTL parameter group, set the following options:
• Enable FTP Event Receiver = YES.
• FTP Transfer ID = FTPXFER.

3. Press F6 (Action).
Your changes are implemented.

Define File Transfer Resources to Your Region

This task partially builds your file transfer management environment.

If you are using this product for the first time, use the File Transfer Assisted Resource Definition Facility. The facility
provides default parameter values that determine how and when automation will operate.
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To use the File Transfer Assisted Resource Definition Facility:

1. At the AutoAssist Setup panel, enter S beside the File Transfer Assisted Resource Definition option.
The Assisted Resource Definition panel appears. (If you are using a model 2 terminal, press F8 to scroll forward to
select the option.)

2. Define the file transfer resources.
For more information about how to define resources, see Administrating.

Define the Region as a SOLVE:FTS User

You can enable the product region to execute commands in the managed SOLVE:FTS regions.

To define a region as a SOLVE:FTS user, complete the following steps:

1. Define its BSYS background user in each of the SOLVE:FTS regions by copying its user ID definition, xxxxBSYS.
2. In the product region, enter CMD at a command prompt to access the Command Entry panel.
3. Enter SHOW USERS to list the users who are currently logged on to the region and find the ID of the BSYS

background user.

Review Region Status

After you complete the initial product customization, review the status of your region to verify that it is ready for use.

1. Enter the SELFTEST command on the OCS panel at the command prompt.
A summary of region configuration details appears.

2. Verify that the information that appears is as expected based on the customization that you have performed in this
section.

NOTE
Red text indicates an error, and yellow text indicates a warning.

3. Address any errors or warnings by reviewing the customization steps that you previously performed to ensure that you
have not missed any steps.

For more information about how to perform a self-test, see the Administrating. topics in the NetMaster NM for TCP/IP
documentation.

Automation for File Transfer Schedule Monitors

Use the Additional Details panel of an FTSCHD-class file transfer schedule monitor resource when automating schedule
activities.

Business Value:

NetMaster FTM encourages the automation of manual processes. Coding of automation is expensive in terms of time,
effort, and maintenance when point solutions are developed. The Additional Details panel stores specified text as
variables that you can use in a generic process. Building automation using generic processes enables one piece of
automation code to be used for multiple resources.

Additional Considerations:

The definition for a file transfer schedule monitor resource includes an Additional Details panel, where you can add 16
lines of free-format text. Values entered at this panel are available to processes as variables, &ZRMDBADDET1 through
&ZRMDBADDET16. Each line can hold 70 characters of text. The Additional Details panel supplements other panels
whereby resource data is made available to automation processing.

Monitoring of file transfer schedules is often closely related to batch processing. A good use of this panel is to standardize
areas of this panel for use in building generic automation for batch processing, for example:
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• Use Line 1 to specify the prerequisite suite of batch jobs.
• Use Line 2 to specify the contact details (for example, name and telephone number) for the prerequisite jobs.
• Use Line 3 to specify the post-processing suite of batch jobs.
• Use Line 4 to specify the contact details for the post-processing jobs.

Your automation process can use &ZRMDBADDET1through &ZRMDBADDET4 to ascertain batch processing details, and
you can define one generic process to manage all file transfer schedules.

More Information:

For more information about how to define processes, see the Administrating topics in the NetMaster NM for TCP/IP
documentation.

Customize NetMaster NA
After you have completed the common customization tasks to NetMaster NA, perform the following unique customization
tasks for the product.

Update and Review the Unique Fast Customization Parameters for NetMaster NA

When you performed the common customization tasks for NetMaster NA, you updated and reviewed the common fast
customization parameters for all NetMaster products. Next, update and review the unique fast customization parameters
for NetMaster NA, as follows:

Implement the PPO Message Interface

Use this procedure to implement the Primary Program Operator (PPO) message interface.

Follow these steps:

1. Enter U beside the PPO Message Interface Details parameter group. The PPO - PPO Message Interface Details panel
appears.

2. Verify the PPO ACB Name.
3. Press F6 (Action) to set the specified values and start the interface.
4. Press F3 (File) to save your settings.

The Customizer : Fast Setup panel appears with the Reviewed column marked Yes for the PPO Message Interface
Details.

Implement SNA Automation Specifications

Use this procedure to implement the SNA automation specifications.

Follow these steps:

1. Enter U beside the SNA Automation Specifications parameter group. The AUTOSNACNTL - SNA Automation
Specifications panel appears.
You may accept the default values and customize them later. If you want to customize the parameter group, see
Administrating.

2. Press F6 (Action) to action the entries.
3. Press F3 (File) to save your settings.

The Customizer : Fast Setup panel appears with the Reviewed column marked Yes for the SNA automation
specifications.
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Update and Review Additional Parameter Groups  for NetMaster NA

To begin the process of updating and reviewing other customization parameters, open the System Parameters panel, and
select Custom Setup or Complete Setup. Update and review the parameter groups, as described in the sections below.

Implement the TCP/IP Sockets Interface Parameters

This procedure enables TCP/IP support. Access to sockets interfaces requires UNIX System Services authorization,
which is descrbed in Prepare IBM Communications Server (TCP/IP and FTM Only).

Follow these steps:

1. Enter U next to the TCP/IP Sockets Interface parameter group.
2. Tab to the PFS Name input field, and enter the required value. This is the name of the z/OS Communications Server

TCP/IP job.
3. The Inbound Connections Port field contains a default port number. If another region on this system is already using

that number, update the field.
NOTE
The port number must be unique on a system.

4. (Optional) Specify the Retry Interval.
5. Specify the Obeyfile DSN for the Work Dataset.
6. Press F6 (Action) to set the specified values and start the interface.
7. Press F3 (File) to save your settings.

The display returns to the Parameter Groups listing and displays the Parameter group $NM SOCKETS updated
message.

For more information on entering fields, press F1 (Help).

Network Discovery

Review and customize the AUTOSNACNTL parameter group to discover only those resources that are relevant to your
automation requirements. For example, we do not recommend that you discover all logical units (LUs). If you must monitor
some LUs, then customize your filter to identify this subset specifically.

Business Value:

Monitoring everything wastes system resources and is very distracting -- you can be distracted by inconsequential alerts
while missing the important ones. Removing unnecessary monitoring also reduces the processing the region has to do.

Additional Considerations:

NetMaster NA performs a network discovery based on a customizable discovery filter. In a large SNA network, based on
the scope of the discovery, you can discover tens of thousands of resources. While NetMaster NA scales to monitor large
networks, it is prudent to discover only relevant resources.

More Information:

For more information about how to customize SNA resource discovery, see Administrating.

Perform Additional Customization

You have now completed the initial customization tasks for your product. Administrating describes other ways that you can
customize your product.

NOTE
You can enable your product to work with NetMaster NM for SNA and Tivoli NetView.
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Customize CA NetMaster NM for SNA
After you have completed the common customization tasks for NetMaster NM for SNA, perform the following
unique customization tasks for the product.

NOTE
After you complete customization, you can use product system variables and z/OS static system symbols to help
you plan the future deployment to multiple regions. You generate an initialization (INI) file where you can use
these variables and symbols. For information about setting up the INI file, see Administrating.

Update and Review the Unique Fast Customization Parameters for NetMaster NM for SNA

When you performed the common customization tasks for NetMaster NM for SNA, you updated and reviewed the
common fast customization parameters for all CA NetMaster products. Next, update and review the unique fast
customization parameters for NetMaster NM for SNA, as follows:

Implement the PPO Message Interface

Use this procedure to implement the Primary Program Operator (PPO) message interface.

Follow these steps:

1. Enter U beside the PPO Message Interface Details parameter group. The PPO - PPO Message Interface Details panel
appears.

2. Verify the PPO ACB Name.
3. Press F6 (Action) to set the specified values and start the interface.
4. Press F3 (File) to save your settings.

The Customizer : Fast Setup panel appears with the Reviewed column marked Yes for the PPO Message Interface
Details.

Implement the CNM Interface

To implement the CNM interface, you need to define the following:

• CNM ACB details
• CNM procedure and status
• CNM user exit and status

NOTE
Before performing this procedure, ensure that you have set up the CNM Routing Table.

Follow these steps:

1. Enter U beside the CNM Interface Details parameter group. The CNM - CNM Interface Details panel appears.
2. Verify the CNM ACB Name.
3. Complete the remaining fields on the panel. For information on these fields, press F1 (Help).
4. Press F8 (Forward). The second panel for this parameter group appears.
5. Complete the CNM User Exit Details. For information on these fields, press F1 (Help).

NOTE
This page allows you to specify a CNM user exit. If you are installing NetMaster NM for SNA for the first
time, you must leave this blank and consider implementing a user exit later. See Administrating for more
information about the CNM user exit.

6. Press F6 (Action) to set the specified values and start the interface.
7. Press F3 (File) to save your settings.

The Customizer : Fast Setup panel appears with the Reviewed column marked Yes for the CNM interface details.
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Implement SAW

To implement session awareness (SAW), you must define the following:

• SAW ACB details
• SAW start options and status
• SAW user exit and status

NOTE
Before performing this procedure, ensure that you have set up the CNM Routing Table.

Follow these steps:

1. Enter U beside the Session Awareness (SAW) Details parameter group. The SAW - Session Awareness (SAW)
Details panel appears.

2. Verify the SAW ACB Name.
3. Complete the remaining fields on the panel. For information on these fields, press F1 (Help).
4. Press F8.

The second panel for this parameter group appears.
5. Complete the NTS User Exit Details. For information on these fields, press F1 (Help).

NOTE
This page allows you to specify an NTS user exit. If you are installing NetMaster NM for SNA for the first
time, leave this blank and consider implementing a user exit later. See Administrating for more information
about the NTS user exit.

6. Press F6 (Action) to set the specified values and start session awareness.
7. Press F3 (File) to save your settings.

The Customizer : Fast Setup panel appears with the Reviewed column marked Yes for the Session Awareness (SAW)
Details.

Update and Review Additional Parameter Groups for NetMaster NM for SNA

To begin the process of updating and reviewing other customization parameters, open the System Parameters panel, and
select Custom Setup or Complete Setup. Update and review the following parameter groups:

Implement the TCP/IP Sockets Interface Parameters

This procedure enables TCP/IP support. Access to sockets interfaces requires UNIX System Services authorization,
which is descrbed in Prepare IBM Communications Server (TCP/IP and FTM Only).

Follow these steps:

1. Enter U next to the TCP/IP Sockets Interface parameter group.
2. Tab to the PFS Name input field, and enter the required value. This is the name of the z/OS Communications Server

TCP/IP job.
3. The Inbound Connections Port field contains a default port number. If another region on this system is already using

that number, update the field.
NOTE
The port number must be unique on a system.

4. (Optional) Specify the Retry Interval.
5. Specify the Obeyfile DSN for the Work Dataset.
6. Press F6 (Action) to set the specified values and start the interface.
7. Press F3 (File) to save your settings.

The display returns to the Parameter Groups listing and displays the Parameter group $NM SOCKETS updated
message.
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For more information on entering fields, press F1 (Help).

Perform Additional Customization

You have now completed the initial customization tasks for your product.

Administrating describes other ways that you can customize your product.

Apply Maintenance for VSAM and RAMDB
Perform these tasks to apply maintenance to VSAM and RAMDB data sets:

Update VSAM Data Sets

If an installed SMP fix contains maintenance for the VSAM data sets, an action needs to be performed to update the
product run-time VSAM datasets. The required update can be performed several alternative ways. Decide which best
suits your environment.

• The SMP fix contains HOLDDATA with JCL examples to manually update the product run-time VSAM datasets.
• If an installed SMP fix contains maintenance for the VSAM data sets, maintenance option 8.V of the Installation Utility

becomes available. To complete the maintenance, select the option to generate JCL to update the data sets for the
regions you have set up.

• Enhancement PTF SO07237 provides a VSAMUPDATE parameter group that enables automated VSAM updates.

Generate VSAM update JCL via Install Utility:

1. Access the ISPF/PDF Primary Menu, and select the COMMAND option.
The ISPF Command Shell panel appears.

2. At the command prompt, execute the following command:
EXEC 'dsnpref.NMC2.CC2DJCL(C2DINST)'

The Install Utility title panel appears.
3. Press Enter.

The Install Utility Primary Menu panel appears.
4. Enter 8 (Maintain Products).

The MAINTENANCE Primary Menu panel appears.
5. Enter V (Update MODS, PANELS, and NETINFO data sets with installed maintenance).

The MAINTENANCE Shared Region Data Sets panel appears.
6. Review the information, and press Enter.
7. At the MAINTENANCE JOBCARD Information panel, specify your JOBCARD details and press Enter.
8. At the MAINTENANCE JCL Library Creation panel, review your fix JCL library. The library has the following default

name:
dsnpref.NMC2.FIX.VSAMUPD.JCL

dsnpref
Specifies the same data set prefix that is used for the dsnpref.NMC2.CC2DJCL data set.

NOTE
Each time that you apply maintenance, use a new output data set. The new data set ensures that your
maintenance JCL library includes only the jobs that are required for the maintenance you are installing. To
use a new data set, take one of the following actions:

• Delete the library by issuing a TSO DELETE command and the library name, at the command prompt.
• Specify a new data set name.

9. Press Enter to proceed with the generation of the maintenance JCL.
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10. Submit and run the job F21RFRSH.
The job updates the VSAM data sets.

NOTE
The utility also generates the following jobs: F22DUMP and F23REST. If a shared DASD is not available,
the jobs help you deploy those updates to a target system. The F22DUMP job creates a backup data set
that includes the updated VSAM data sets, which you deploy to the target system. This backup data set is
dsnpref.DFDSS.SHARED. The F23REST job, when submitted on the target system, restores the updated
VSAM data sets from the backup data sets.

11. Press F3.
The Install Utility Primary Menu panel appears.

12. Press F4 to exit the Install Utility Primary Menu panel and return to the ISPF Command Shell panel, or continue with
the other options.

Automatic Updates via VSAMUPDATE parameter group:

You might want to use automatic VSAM updates on a Test LPAR only, and then manually deploy updates to Production,
along with non-VSAM (LOADLIB and EXEC code), as per site procedures.

IMPORTANT

To prevent file corruption in cases where the MODS and Panels datasets are shared between NetMaster
Regions, verify that VSAMUPDATE is enabled on only one region.

1. In a multisystem environment, where DASD is shared, the MODS and Panels datasets are shared between LPARS,
and NetMaster Regions are linked, choose a focal point region to perform VSAM updates.

2. If the product region COMMANDS DD concatenation is using the SMP/E low level qualifier naming scheme
(CxxxEXEC), ensure that the corresponding CxxxVSMI datasets are available to the product region.

3. If the COMMANDS DD is not using the SMP/E low level qualifier, allocate a VSAMINIT DD in the NMDRVCTL
allocation control member (RUNSYSIN) that has the corresponding CxxxVSMI contents.

4. Log on to the product region and enter /PARMS.
The $NM VSAMUPDATE parameter group is displayed.

5. Update the parameter group and set Enable VSAM updates? to YES.
6. Press F6 to action.

The VSAMINIT DD will be verified if preallocated or dynamically allocated if needed. A check for missing VSAM
maintenance is performed.

7. Press F3 to save your update.

NOTE

When VSAM updates are enabled and an update is performed, a VSAM refresh occurs on connected
regions.

RAMDB Maintenance

This section describes how to apply the maintenance to RAMDB and details the command syntax of the $RMDB04D
maintenance utility. You apply this maintenance in an active region.

WARNING
The RAMDB data set must not be updated with the individual replacement records using the IDCAMS REPRO
command.

You use $RMDB04D OPT=APPLY to apply the maintenance. When applying maintenance, you can use the DIFF operand
to display details of what differences are being added, replaced, or deleted by the maintenance.
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Create Backup RAMDB

As a safety precaution, create a backup of your RAMDB, RAMDBd, before applying maintenance.

Follow these steps:

1. Allocate RAMDBd in the same way that RAMDB was allocated.
The cluster definition is in dsnpref.NMC2.rname.JCL(S01LCALC).

2. Stop the product region.
3. Copy the data from RAMDB to RAMDBd using IDCAMS REPRO command.

NOTE
For information, see the example in dsnpref.NMC2.rname.JCL(S04LDVSM).

4. Restart the product region.

Apply Maintenance to RAMDB

You can apply the maintenance directly to your RAMDB. The maintenance can then propagate to all connected regions,
if any. If necessary, you can restore the maintenance using your RAMDBd as input (if the maintenance has not yet been
applied to RAMDBd).

Follow these steps:

1. Log on to your product region and enter CMD.
The command entry panel appears.

2. Check the RAMDB fix by entering the following command:
$RMDB04DOPT=APPLYFIX=fix-name CHECK=YES

fix_name
Is RAM@UPDT for published solutions or TZddddd for test fixes.

When the APPLY CHECK finishes, a report appears. The report shows whether an APPLY of the fix will be successful
and also exactly what changes will result from the APPLY.
You perform this step for the following reasons:
– See what happens if a fix is applied to a RAMDB.
– See whether a fix has been applied to a RAMDB.

3. Apply the RAMDB fix by entering the following command:
$RMDB04D OPT=APPLY FIX=fix_name

NOTE
If a RAMDB fix does not apply correctly or you want to restore a fix, restore the RAMDB maintenance.

Restore RAMDB Maintenance

(Optional) The RESTORE option can be used to remove an applied fix from the RAMDB by using RAMDBd as input. The
fix is effectively reversed. Any added objects are deleted and any deleted or replaced objects are copied from RAMDBd
back to the RAMDB.

To restore the fix, enter the following command:

$RMDB04D OPT=RESTORE FIX=fix_name DDBDSN=?RAMDBd-dataset-name DDB=?RAMDBd

?RAMDBd
Specifies the ddname for the backup RAMDB.

?RAMDBd-dataset-name
Specifies the full data set name of the backup RAMDB.
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RAMDB Maintenance Utility Syntax

This section describes the syntax of the RAMDB maintenance utility.

$RMDB04D OPT=APPLY

This utility option applies a fix to a RAMDB or verify a fix against a RAMDB.

This option has the following format:

$RMDB04D OPT=APPLY

         FIX=fix-number

        [DDNAME=ddname | DATASET=dataset-name]

        [CHECK={NO | YES]

        [DIFF={YES | NO}]

        [FORCE={NO | YES}]

        [CONFIRM={YES | NO}]

        [DB=file-id [DBDSN=db-dataset-name]] 

OPT=APPLY
Specifies that a fix is being applied to a RAMDB.

FIX=fix-number
Specifies the fix number. This number is used as the member name of the input partitioned data set.

DDNAME=ddname | DATASET=dataset-name
(Optional) Specifies one of the following parameters:

• DDNAME parameter if you have already allocated the data set containing the fix to the system
• DATASET parameter if you want to allocate the data set containing the fix and to free the data set after the fix

has been retrieved

These two parameters are mutually exclusive and, therefore, you cannot specify both of them. If neither is
specified, the COMMANDS DD concatenation in the region is used.

CHECK={NO | YES}
(Optional) Specifies whether the fix is checked. If you specify YES, the fix is checked only for compatibility with
the database. The fix is not applied to the database. The verification phase is always performed regardless of the
value specified. However, this parameter determines whether the phase is the only phase to be performed.

DIFF={YES | NO}
(Optional) Specifies whether differences are displayed. If you specify YES, the differences between the target
objects and the new objects in the fix are displayed for each updated object. This report applies to any SET
(update) and CREATE (add) actions in the fix member where the target objects already exist.
Default: YES

FORCE={NO | YES}
(Optional) Specifies whether the fix is applied regardless of the success or failure of the verification phase.
However, if CHECK=YES is specified, the FORCE parameter has no effect.

CONFIRM={YES | NO}
(Optional) Specifies whether the fix is retrieved and the syntax is checked before being presented as a panel for
browsing. The panel enables you to view the fix and confirm the application. After you confirm, the fix is applied,
and the message log displays another panel for browsing. If you specify NO, the fix is applied without presenting
any confirmation panel. The message log is written to the terminal rather than being displayed as a panel.
The message log is always written to the activity log regardless of the options specified.

DB=file-id [DBDSN=db-dataset-name]
(Optional) Specifies the DB parameter to apply the fix to a database other than the currently allocated RAMDB.
This parameter specifies the file ID of the target database. If you also specify the DBDSN parameter, the specified
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data set is allocated a ddname, file-id. The data set is then opened and started. The database is not freed after
the fix is applied. If the database is already allocated, the specified data set name is verified as allocated to the
ddname, file-id. The data set is opened to the same file ID.

$RMDB04D OPT=RESTORE

This utility option reverses the effect of a fix.

This option has the following format:

$RMDB04D OPT=RESTORE

         FIX=fix-number

        [DDNAME=ddname | DATASET=dataset-name]

        [CONFIRM={YES | NO}]

        [TDB=target-file-id [TDBDSN=target-dataset-name]] 

        [DDB=source-file-id [DDBDSN=source-dataset-name]] 

OPT=RESTORE
Specifies that a fix, which has been applied to the target RAMDB, is being reversed.

FIX=fix-number
Specifies the fix number that you want to back out of the RAMDB. This number is used as the member name of
the fix data set. The number is verified against the contents of the member for the correct fix.

DDNAME=ddname | DATASET=dataset-name
(Optional) Specifies one of the following parameters:

• DDNAME parameter if you have already allocated the data set containing the fix to the system
• DATASET parameter if you want to allocate the data set containing the fix and to free the data set after the fix

has been retrieved

These two parameters are mutually exclusive and, therefore, you cannot specify both of them. If neither is
specified, the COMMANDS DD concatenation in the region is used.

CONFIRM={YES | NO}
(Optional) Specifies whether the fix is retrieved and the syntax is checked before being presented as a panel for
browsing. The panel lets you view the fix and confirm the restoration process. After you confirm, the fix is removed
and the original data restored. The message log is presented as another panel for browsing. If you specify NO,
the restoration process proceeds without presenting any confirmation panel. The message log is written to the
terminal rather than being displayed as a panel.
The message log is always written to the activity log regardless of the options specified.

TDB=target-file-id [TDBDSN=target-dataset-name]
(Optional) Reverses a fix in a database other than the currently allocated RAMDB. This parameter specifies the
file ID of the target database. If you also specify the TDBDSN parameter, the specified data set is allocated a
ddname, target-file-id.The data set is then opened and started. The database is not freed after the restoration
process. If the database is already allocated, the specified data set name is verified as allocated to the ddname,
target-file-id. The data set is opened to the same file ID.

DDB=source-file-id [DDBDSN=source-dataset-name]
(Optional) Specifies the file ID of the source database.

NOTE
Restoration requires the specification of the distribution (source) database through the DDB
parameter.The source database must be a copy of the original database. If you also specify the
DDBDSN parameter, the specified data set is allocated a ddname, source-file-id. The data set is then
opened and started. The database is not freed after the restoration process. If the database is already
allocated, the specified data set name is verified as allocated to the ddname, source-file-id. The data set
is opened to the same file ID.

 180



 Netmaster® Shared Content Library 12.2

Define UNIX System Service (USS) Authorization
NOTE

All tasks apply to NetMaster NM for TCP/IP and NetMaster FTM.

NetMaster NA and NetMaster NM for SNA can optionally use the SOCKETS Interface. In this case, perform the
step described in the "Set Up OMVS Segment for Region STCs" section that follows.

Defining UNIX System Service (USS) authorization gives the product region access to the sockets interfaces, grants the
ability to issue UNIX shell commands, and lets the SOLVE SSI region collect data for the Packet Analyzer. This section
describes how to set up OMVS segment security definitions to provide UNIX System Services authorization for your
regions.

Meet USS Authorization Requirements

To complete this task, you must have the following rights:

• Administrative access to your security package
• OMVS shell write privileges

To authorize a user, you can use one of the following OMVS segments:

• Default OMVS segment
• Specific OMVS segment

USS commands run by default under the region Started Task userid. The userid for the NetMaster region must have an
OMVS segment that specifies a uid number and a home directory in the external security product definition. See the next
section, Set Up OMVS Segment for Region STCs.

The authorization of users requires either a passticket implementation or NetMaster region access to the BPX.DAEMON
facility. See Configure for User Level USS Authorization later on this page.

Set Up OMVS Segment for Region STCs

To set up an OMVS segment for each region STC that you want to authorize:

1. Assign an OMVS UID number to each region STC. If your security administrator does not have a policy for assigning
OMVS UID numbers, use a unique number.
If you are implementing daemon processing for user level authorization, then the region STC must be a superuser.
For ACF2: To define a non-zero superuser, specify the RESTRICT keyword on the INSERT for the user ID.
For RACF: To define a non-zero superuser, specify TRUSTED(YES) on the RDEFINE for the user ID

NOTE

For more information about OMVS UID numbers, see the IBM UNIX System Services Planning guide.
2. Define the OMVS segment for each region STC. For a region STC IDuuuuuuu, UID number nnn, and user home

directory /u/name, enter the following commands:
– For an ACF2 for z/OS system, enter the following commands:

SET PROFILE(USER) DIV(OMVS)

INSERT uuuuuuu UID(nnn) HOME(/u/name) PROGRAM(/bin/sh)

– For a Top Secret for z/OS system, enter the following commands:
TSS ADD(uuuuuuu) HOME(/u/name) OMVSPGM(/bin/sh) UID(nnn)

GROUP(OMVSGRP)

– For a RACF system, enter the following command:
ALU uuuuuuu OMVS(UID(nnn) HOME(/u/name) PROGRAM(/bin/sh))
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NOTE
The OMVS segment must contain a home directory (HOME) and a login shell (PROGRAM or OMVSPGM).

3. Confirm the contents of the OMVS segment by entering the following commands:
– For an ACF2 for z/OS system, enter the following commands:

SET PROFILE(USER) DIV(OMVS)

LIST uuuuuu 

– For a Top Secret for z/OS system, enter the following command:
TSS LIS(uuuuuu) DATA(ALL)

– For a RACF system, enter the following command:
LISTUSER uuuuuu OMVS NORACF

4. Define a home directory to each region STC, and ensure that the UID has at least READ access to it.
For example, to set up the directory, /u/name for UID(nnn), issue the following commands in the OMVS UNIX shell:
mkdir /u/name

chown nnn /u/name

chmod 777 /u/name 

5. Confirm the owner and access to the directory by using the following command:
ls -ld /u/name 

The following result appears:
drwxrwxrwx   2 usergroup  8192 Sep  31 14:58 /u/name 

6. Ensure that the region STC has read/write access to the Unix System Services path. This path, which is defined in /
PARMS USS, enables communication between the region and UNIX System Services, and contains a UNIX socket
and a link entry for the NM129 file. The default path is /tmp; it can be customized for your organization in /PARMS
USS. After region startup, issue the SELFTEST UNIXBSYS command to verify access.

7. If you are using the NetMaster SYSLOGD interface, ensure that the NetMaster user ID has READ access to
SUPERUSER.PROCESS.GETPSENT and SUPERUSER.PROCESS.KILL in the USS privileges of your external
security system; this enables the system to restart SYSLOGD during region initialization.

NOTE
If you use CAHFS security in ACF2 or TSS, the NetMaster user ID will need read access
to BPX.CAHFS.PROCESS.GETPSENT and BPX.CAHFS.PROCESS.KILL instead of
SUPERUSER.PROCESS.* statements.

Configure for User Level USS Authorization

In a default configuration, all UNIX commands (USS,NETSTAT) run under the region STC userid. Regions running
SEC=NMSAF or SEC=NMSAFF can use either daemon or passtickets processing to authorize users for UNIX, as follows:

• If you have previously implemented passtickets for OMVSAPPL and are generating them successfully, then the
passtickets are used to create a user authorized environment (__passwd). You do not need to perform any additional
steps to authorize the region STC userids. 

• If you have not previously implemented passtickets, we recommend you use daemon processing to create a user
authorized environment (setuid). For details, see Enable Daemon Processing on this page.

• If daemon processing is not an option at the customer site, you will need to implement passtickets for OMVSAPPL. For
details, see Enable Passticket Generation for OMVSAPPL on this page.

• Set up an OMVS segment for NetMaster users, if you have not already done so. You might have already have set up
an OMVS segment for Netmaster users under TSO. In that case, you do not need to create another OMVS segment
for NetMaster users. For instructions to set up the OMVS segment if necessary, see Set Up OMVS Segment for
NetMaster Users on this page.
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Enable Daemon Processing

To enable daemon processing:

1. Verify that the NetMaster Region STC is defined as a superuser according to the installation and security standards of
your organization.
This approach applies whether you are using Top Secret for z/OS, ACF2, or IBM RACF.

2. If your site has defined the BPX.DAEMON facility, grant READ access the NetMaster STC user ID.
The following sections provide the TSO commands for doing so, for Top Secret for z/OS, ACF2, and IBM RACF.

NOTE

If the region is not permitted to create the user environment, the system logs the following message: N2U202
UNIX ENVIRONMENT USING REGION AUTHORITY. The UNIX command is processed under the NetMaster
STC user ID.

Top Secret for z/OS

In Top Secret for z/OS systems, enter these commands:

TSS PERMIT(acid) IBMFAC(BPX.DAEMON) ACC(READ)

TSS REFRESH(acid) JOBNAME(*)

ACF2

In ACF2 systems, enter the following commands:

SET RESOURCE(FAC) 

RECKEY BPX ADD(DAEMON UID(acid) SERVICE(READ) ALLOW)

Enter the following console command to refresh ACF2:

F ACF2,REBUILD(FAC)

RACF

In RACF systems, enter the following commands:

PERMIT BPX.DAEMON CLASS(FACILITY) ID(acid) ACC(READ)

SETROPTS RACLIST(FACILITY) REFRESH

For More Information

See the following sections of the IBM UNIX System Services Planning manual for more details on daemon processing:

• Setting up for daemons
• Establishing the correct level of security for daemons

Enable Passticket Generation for OMVSAPPL

If you have not already enabled passticket generation for applid OMVSAPPL, follow these instructions to enable it for your
security product: ACF2, Top Secret for z/OS, or IBM RACF. You do not need to perform any additional steps to enable
passticket generation in NetMaster NM for TCP/IP.

For instructions to use OMVSAPPL, see the IBM UNIX System Services Planning Guide.

Session Key
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The session key is used as input into the passticket generator, to create the passticket that is used instead of a password.
This description of the session key applies to ACF2, Top Secret for z/OS, and IBM RACF. Keep this description in mind
when you implement the instructions in one of the following sections for your security product.

(session key)

Defines an encryption key of 16 random hexadecimal digits. These digits form an 8-byte or 64-bit session key.  At your
discretion, you can use any session key. NetMaster NM for TCP/IP accepts any session key that you create.

An example follows:

0123456789ABCDEF

ACF2

Enter the following commands to set the security requirements in an ACF2 for z/OS system:

SET PROFILE(PTKTDATA) DIVISION(SSIGNON) 

INSERT OMVSAPPL SSKEY(session key) MULTI-USE 

F ACF2,REBUILD(PTK),CLASS(P)

Restart the NetMaster NM for TCP/IP region and check the SYSLOG for message BPXP014I.

If these messages do not appear, you do not need to enter any more commands.

If the messages are present, enter the following ACF2 commands:

SET RESOURCE(PGM) 

COMPILE 

$KEY(NM702) TYPE(PGM) 

UID(*) ALLOW

STORE

SET RESOURCE(PGM)

COMPILE 

$KEY(NM129) TYPE(PGM) 

UID(*) ALLOW

STORE

Top Secret for z/OS

Enter the following commands to set the security requirements in a Top Secret for z/OS system:

TSS ADD(RDT) RESCLASS(PTKTDATA) ACLST(ALL,READ)

TSS ADD(NDT) PSTKAPPL(OMVSAPPL) SESSKEY(session key) SIGNMULTI

Restart the NetMaster NM for TCP/IP region.

RACF

Enter the following commands to set the security requirements in a RACF system:

RDEFINE APPL OMVSAPPL UACC(READ) 

SETROPTS CLASSACT(APPL)

SETROPTS CLASSACT(PTKTDATA) RACLIST(PTKTDATA)

RDEFINE PTKTDATA OMVSAPPL SSIGNON(KEYMASKED(session key)) APPLDATA('NO REPLAY PROTECTION')
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SETROPTS RACLIST(PTKTDATA) REFRESH

Restart the NetMaster NM for TCP/IP region and check the SYSLOG for messages ICH420I and BPXP014I.

If these messages are not present, you do not need to enter any more commands.

If the messages are present, enter the following RACF commands:

RDEF PROGRAM NM702 UACC(READ) ADDMEM('hlq.NMC2.CC2DLINK'//NOPADCHK)

RDEF PROGRAM NM129 UACC(READ) ADDMEM('hlq.NMC2.CC2DPLD'//NOPADCHK)

SETR WHEN(PROGRAM) REFRESH

Set Up OMVS Segment for NetMaster Users

This procedure sets up an OMVS segment for each NetMaster user ID that you want to authorize in order to use OMVS
functions.

1. Assign an OMVS UID number to each user ID. If your security administrator does not have a policy for assigning
OMVS UID numbers, use a unique number.

NOTE
For more information about OMVS UID numbers, see the IBM UNIX System Services Planning guide.

2. Define the OMVS segment for each user. For a user ID uuuuuuu, UID number nnn, and user home directory /u/name,
enter the following commands:
– For an ACF2 for z/OS system, enter the following commands:

SET PROFILE(USER) DIV(OMVS)

INSERT uuuuuuu UID(nnn) HOME(/u/name) PROGRAM(/bin/sh)

– For a Top Secret for z/OS system, enter the following commands:
TSS ADD(uuuuuuu) HOME(/u/name) OMVSPGM(/bin/sh) UID(nnn)

GROUP(OMVSGRP)

– For a RACF system, enter the following command:
ALU uuuuuuu OMVS(UID(nnn) HOME(/u/name) PROGRAM(/bin/sh))

NOTE
The OMVS segment must contain a home directory (HOME) and a login shell (PROGRAM or OMVSPGM).

3. Confirm the contents of the OMVS segment by entering the following commands:
– For an ACF2 for z/OS system, enter the following commands:

SET PROFILE(USER) DIV(OMVS)

LIST uuuuuu 

– For a Top Secret for z/OS system, enter the following command:
TSS LIS(uuuuuu) DATA(ALL)

– For a RACF system, enter the following command:
LISTUSER uuuuuu OMVS NORACF

4. Define a home directory to each user ID, and ensure that the UID has at least READ access to it.
For example, to set up the directory, /u/name for UID(nnn), issue the following commands in the OMVS UNIX shell:
mkdir /u/name

chown nnn /u/name

chmod 777 /u/name 

5. Confirm the owner and access to the directory by using the following command:
ls -ld /u/name 

The following result appears:
drwxrwxrwx   2 user group  8192 Sep  31 14:58 /u/name 
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Install NetMaster API and Web Components
Understand how to install NetMaster Application Programming Interface (API) and Web Components

If you installed NetMaster NM for TCP/IP, you can access network management data through both the NetMaster API
Service and the NetMaster Web Portal.

The NetMaster API Service

The NetMaster API Service is a NetMaster suite microservice that leverages the Open Mainframe Project Zowe™

Spring Boot REST API SDK. The API provides NetMaster customers with an open and standard interface to network
management data collected by NetMaster. By providing an easier way to access and customize the display of mainframe
network management data, the API expands the troubleshooting and response capabilities of network administrators and
information security personnel.

• The API can be used in a standalone way to quickly summarize and report on connectivity information.
• The API enables the NetMaster Web Portal, a web interface that provides a modern graphical interface to network

management data and functionality.
• The API can be used to retrieve NetMaster data and display that data in an existing third-party data portal.

Information for installing and using the API is included in the NetMaster NM for TCP/IP documentation:

• Install, Deploy, and Configure the NetMaster API Service
• Using APIs

The NetMaster Web Portal

The NetMaster Web Portal provides a single point from which to access critical NetMaster tools and services. The
NetMaster Web Portal uses the NetMaster API Service to retrieve data in a highly secure and flexible manner. It provides
a streamlined interface from which to view and access mainframe information that would require more effort to access
from the 3270 interface. As such, the NetMaster Web Portal offers security and network management personnel a
powerful, efficient and easy to us interface for TCP/IP network management and troubleshooting.

NOTE
Through future release 12.2 PTFs, the NetMaster Web Portal will offer all of the tools and services that
are currently provided through Mainframe Team Center - Network Management (MTC-NM). Ultimately,
the NetMaster Web Portal will replace MTC-NM. Until the NetMaster Web Portal replaces MTC-NM, both
applications will be available.

Information for installing and using the NetMaster Web Portal is included in the NetMaster NM for TCP/IP documentation:

• Deploy and Configure the NetMaster Web Portal
• The NetMaster Web Portal

Upgrade (Migrate) Your Product
To migrate NetMaster products, perform the tasks on this page, beginning with the prerequisite tasks.

Typically, you perform these tasks as part of completing an upgrade that you started in Prepare to Upgrade. You can
also perform these tasks as part of a same-release migration, for example, cloning or replicating the same release
of NetMaster from one region to another. See Install or Upgrade NetMaster Products for an overview of the upgrade
process.

NOTE

The contents of the following files are migrated during the Region Setup process: IPFILE, MSDB, NTSLOG,
PSPOOL, UAMS, VFS, and SSIDB.
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When performing a migration, keep in mind that the installation and configuration processes migrate some NetMaster
information through various S0*MIGRT jobs. For details on the migration jobs, refer to Configure NetMaster Products
Using the Install Utility. 

Unless noted otherwise, each section applies to all NetMaster products, including SOLVE:FTS.

After you complete the tasks on this page, perform the tasks on the following pages, if applicable:

• Synchronize a Migrated Region (all NetMaster products except SOLVE:FTS)
• Review Other Migration Information (NetMaster NA only)

Prerequisite Tasks

Before you complete this section, perform these tasks:

• Verify that you have performed the tasks in Prepare to Install and Prepare to Upgrade.
• Verify that you have installed and configured the NetMaster 12.2 products, using either CSM or the Installation Utility

(Pax file).
• Start your region if you have not already done so.

Migrate the Knowledge Base

This section applies to all NetMaster products except SOLVE:FTS.

The knowledge base is where you store your resource definitions. System images, in which you define the resources a
region manages, are part of the knowledge base.

For more information about the knowledge base, see Reference.

As part of region setup, a knowledge base is created, comprising the following data sets:

• RAMDB
• ICOPANL

Migrate any existing data that you want to keep to this knowledge base.

WARNING
Do not use the IDCAMS REPRO command to manage the definitions in the knowledge base.

In r11.5, Graphical Monitor support was added to this product. If you are migrating from a prior release, and have created
your own resource groups, ensure that they do not use the following names:

ASMON CSM IPNDE ROUTR VIPA
CIP EE NCPMN STACK
CIPRT FT OSA TCPIP

Migrate Your Existing Knowledge Base

If you are migrating multiple synchronized regions, you only perform this task for the first focal region. You do not have
to perform this task when migrating subsequent regions because when you link the regions, the knowledge base is
synchronized.

WARNING
Keep the old knowledge base until your new product regions are performing correctly.

To migrate your existing knowledge base to a new product region, complete the following steps:

1. Shut down the region using your existing knowledge base.
2. From the new product region, enter /RAMUTIL.M.

 187



 Netmaster® Shared Content Library 12.2

The RAMDB Migration Utility panel appears.
3. Perform the following steps:

a. Specify the data set name for your existing RAMDB in the Old RAMDB Data Set Name field.
The data set name is dsnpref.rname.RAMDB.

b. Specify NO in the Selective Migration field to migrate all definitions.
The utility migrates only customized definitions from the old knowledge base to the knowledge base in the new
product region. Definitions that are not migrated are listed for further action.

c. Press F6 (Action) to display the Migration Statistics panel.
4. After migration has completed, perform the following steps:

a. Look for the components that have a non-zero value in the Not Copied column. (The utility does not copy a
component if the component exists in the new knowledge base.)
You might have customized some of these components and want to copy them.

b. Enter R next to the components that you want to copy, and copy the records.
The copying options depend on whether a component contains multiple objects, such as a system image, or is the
object itself, such as a user profile definition.

5. After you have copied the components, exit the migration utility.

NOTE
If you do not want to move directly from your established regions to the new product regions, you can run the
two releases in parallel.

How to Copy Multi-Object Components

WARNING
The products use template images $TEMPLAT 0001 through 0009 for the distribution of new and updated
template definitions. Do not overwrite or replace them in the knowledge base.

If a component contains multiple objects, you operate on the component as a whole. You can perform the following
actions:

• Merge the component in the old knowledge base into the component in this knowledge base. Only objects that do not
exist in this knowledge base are migrated. Existing objects are unchanged.

• Overwrite the existing objects in this knowledge base with the objects in the old knowledge base. This operation does
not affect any objects that are not in the old knowledge base.

• Replace the component in this knowledge base with the component in the old knowledge base.

NOTE
To migrate specific objects, see the activity log and use the RMMUAD05 messages to determine which objects
have not been copied. You can then delete the appropriate objects and redo the migration by merging. To list
only the RMMUAD05 messages in the log, enter TEXT RMMUAD05.

How to Copy Single-Object Components

For a component that is the object, do one of the following:

• Rename the component to create a copy of the component in this knowledge base using a different name.
• Overwrite the existing component in this knowledge base with the component in the old knowledge base.

Apply Updated Templates

After you have migrated your knowledge base, review the distributed templates. For information about changes to the
distributed knowledge base, see the Release Notes for your product.

1. Review the distributed templates. Determine whether they are suitable for your requirements:
a. Enter /RADMIN.T.
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The Template Image List appears.
b. Select the image that contains the definitions you want to review.

2. If you use any template image other than the default (as specified in the OPSYSIDS parameter group), copy the
required definitions to your working template images.

WARNING
When you copy definitions from the distributed to your working images, you can replace your working
definition with a distributed definition of the same name. If you want to retain your working definition, make a
copy of the definition beforehand.

If you want to copy all the new definitions, follow these steps:
a. Enter /RADMIN.T.
b. Enter C next to the distributed image.
c. Update the Database Version field with your working image version, and press F3 (File).

This step starts the process to merge the distributed template image with the target image. The Confirm System
Image Merge panel appears.

d. Specify YES in the Enter 'YES' to OVERLAY Like-named Components field.
If you want to copy changed definitions, copy them one by one.

3. If you want to apply a template, perform the following steps. The template is applied to all the resource definitions (in
one or more system images) that use it.
a. Enter R next to the parent template image.
b. Enter AP next to the resource template that you want to apply.
c.To ensure that the template is applied in full, specify RESET and REPLACE.

WARNING
If you want to retain an old definition, make a copy of the definition before you apply the template.

Migrate Custom MODS Files and Entries, if Applicable

NOTE

If you have not created your own MODS file, or added entities to the default MODSUSR file, skip the steps
described in this section.

Perform one of the following tasks, whichever applies to your environment:

• Copy All Entries in Your MODS File
• Copy Individual MODS Definitions

Copy All Entries in Your MODS File

To keep using all user-defined entities in your MODS file, use the IDCAMS REPRO command to copy the contents of your
MODS file to the file for the new region.

Copy Individual MODS Definitions

To keep using some but not all user-defined entities in your MODS file, use the /MODSADE, as explained in this section.

You can copy the following entities from your MODS file:
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• Application definitions
• Command definitions
• Criteria definitions
• Help definitions
• List definitions
• Menu definitions
• Message definitions
• Print Services definitions
• Report definitions
• Table definitions

Complete the following steps:

1. Allocate the old MODS file by updating the MODSFILES parameter group in Customizer.
For information about how to update the parameter group, enter /PARMS on any panel, select $NM MODSFILES, and
press F1 (Help).

2. Enter /MODSADE from any panel.
The Entity Administration Menu appears.

3. Specify the source and target files. (For example, copy your entities from the MODSUSR data set used by the old
region to the MODSUSR data set used by this region.) Select C - Copy Definitions.
The Entity List panel appears.

4. Select the entities that you want to copy, and press Enter.
5. De-allocate the old MODS file by updating the MODSFILES parameter group in Customizer.

Migrate Custom Panel Files, If Applicable

You can copy some or all custom panel files, as follows:

• Copy All Custom Panel Files
• Copy Individual Custom Panel Definitions

NOTE

• If you have not created your own PANL file or added entities to the default PANLUSR file, do not perform this
step.

• You do not need to migrate installation-defined icon panels in the ICOPANL file. These panels are recreated
during the knowledge base migration.

• The PANELLIBS parameter group in Customizer controls the allocation of panels data sets. For more
information, enter /PARMS from any panel, select $NM PANELLIBS, and press F1 (Help).

Copy All Custom Panel Files

To keep using all custom panel files, use the IDCAMS REPRO command to copy the contents of your PANELS file to the
file for the new region.

Copy Individual Panel Files

To keep using some but not all custom panel entities, follow these steps:

1. Allocate the old PANELS file by updating the PANELLIBS parameter group in Customizer.
2. Enter /PANELS on any panel.

The Panel Maintenance Menu appears.
3. Specify the source and target files. (For example, copy your panels from the PANLUSR data set used by the old region

to the PANLUSR data set used by this region.) Select M - Move/Copy Panels Between Libraries.
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The Panel Copy List appears.
4. Select the entities that you want to copy, and press Enter.
5. De-allocate the old PANELS file by updating the PANELLIBS parameter group in Customizer.

Migrate IPLOG Records, if Applicable (NetMaster NM for TCP/IP Only)

If you want to use the IPLOG records from a previous release such as 12.0 or 12.1, use IDCAMS REPRO to migrate them
to Release 12.2

Migrate NSCNTL Data (If Necessary, for NetMaster NM for SNA Only)

If you have not made any changes to your back-level file, you can use the Release 12.2 NSCNTL file and omit this step. If
you made changes to your file, execute the NSCNTL file migration utility to identify your changes.

To migrate your NSCNTL file using the $SNNSCNV utility procedure:

1. Start the region, using the latest distributed NSCNTL file.
2. Enter =O at a command prompt. The Operator Console Services (OCS) panel appears.
3. Enter $SNNSCNV DSN= datasetname at the ==> prompt. The procedure reads the old NSCNTL file, produces a

report, and displays it.

NOTE
datasetname is the DSN name of the back-level NSCNTL file.

4. Scroll through the migration report, reading the explanatory text and observing categories that are highlighted to
indicate a change.

NOTE
To print the migration report for easy reference, press F11 (Print).

5. To migrate your old NSCNTL file to the current release, press F6 (Migrate). The NSCNTL : Record Migration List panel
appears.

NOTE

F6 (Migrate) appears only if both of the following apply:

• The target NSCNTL file, that is the file allocated to this region, with the current product release, has
update access. The Migration Summary section of the report instructs you how to enable migration if the
file is read-only.

• There are records (SNAMS focal points and entry points or CNM code points) that qualify for migration.

If you have changed any of the following Cat 004 Process-ID definitions in your old NSCNTL file for NetMaster NA,
you do not need to reapply them:
AL0001, AL0002, AL0003, AL0010

EV0001, EV0002, EV0003, EV0004

6. Type C beside each record that you want to copy to your new NSCNTL file and press Enter. The migration utility
updates the Status column to show the effect of this action. The new status shown for each record is as follows:

Copied
- if the record did not already exist in the new file

Replaced
- if the record already existed in the new file

For further information, see the comments contained within the migration utility.
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How to Run Your Old Region in Parallel with the New Region

If your existing region uses global mode AUTOMATED to perform desired state management, you can ease your new
product regions into production as described in this section.

If you do not want to move directly from your existing regions to the new regions, you can do the following:

1. Create an equivalent region for each of your existing regions, so that you have a mirrored pair on each system.
2. Initially, have the existing region performing automation, and the new region running in the global mode of MANUAL

(that is, merely monitoring) but using the same data.
3. Gradually, reverse the global mode of operation between the mirrored pairs until the new regions are performing

automation.

This suggested scenario provides you with a hot backup, letting you instantly swap from a new region to the established
region if you experience any problems. You can then correct the problem before swapping back to try the new region
again.

Synchronize a Migrated Region
If you plan to synchronize the region you are migrating with other regions, review the information and complete the tasks
in the following sections.

Unless noted otherwise, each section applies to all NetMaster products, except SOLVE:FTS.

Important Considerations Prior to Linking

Consider the following points before linking:

• The first region that is linked in migration mode must be used to perform all monitor, command, and control functions
across the entire multi-system environment.

• Migration mode does not support database synchronization between the old and new product regions. We recommend
that you do not perform database maintenance while operating in migration mode.

• If database maintenance is unavoidable, apply the maintenance in an old region and again in a new region. With this
process, changes are propagated to all linked regions.

Link in Migration Mode

You can link your first migrated product region to your existing product regions in migration mode.

Migration mode lets you migrate your existing product regions in an orderly fashion while maintaining visibility and control
of your entire multi-system environment.

NOTE

• Apply the relevant maintenance to your product region.
• If the RUNSYSIN member for your existing product region specifies the NMSUP parameter, specify this

parameter in the RUNSYSIN member for your new product region. The NMSUP parameter helps to decrease
the number of unique background user IDs that must be defined if you are using an external security
package.

For more information, see Security.

 To link a migrated product region to an existing product region, complete the following steps: 

1. Enter =/MADMIN.MM in the new product region.
2. Specify the name of an existing focal region in your multi-system network.
3. Press F6 (Action).

 192



 Netmaster® Shared Content Library 12.2

Migrate Subsequent Regions

When a subsequent product region is migrated to the new release, you can use this procedure to link it to the first
migrated product region.

 To link the subsequent product region, complete the following steps: 

1. Enter =/MADMIN.SD.
2. Specify the first Release 12.2 product region as the remote region.
3. Specify the role for this region (focal or subordinate).
4. Press F6 (Action).
5. Repeat these steps for all of the remaining subordinate and focal regions. Migrate is the focal region that you first

linked using migration mode last.
This migration sequence retains the visibility to the multi-system network throughout the migration process.

A Multi-system Network Migration Example

The following diagram shows a multi-system network with two focal regions and four subordinate regions:

  

 To migrate a multi-system network 

1. Unlink Focal 2 from the existing multi-system network, as shown in the following diagram:

 193



 Netmaster® Shared Content Library 12.2

  

2. Upgrade Focal 2 to Release 12.2.

3. Link Focal 2 to Focal 1 in migration mode, as shown in the following diagram:

  

4. Unlink Subordinate 1 from the multi-system network and upgrade it to Release 12.2.

5. Link and synchronize Subordinate 1 to Focal 2, as shown in the following diagram:
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6. Repeat Steps 4 and 5 for Subordinates 2-4 and Focal 1.

How to Run Your Old Region in Parallel with the New Region

If your existing region uses global mode AUTOMATED to perform desired state management, you can ease your new
product regions into production as described in this section.

If you do not want to move directly from your existing regions to the new regions, you can do the following:

1. Create an equivalent region for each of your existing regions, so that you have a mirrored pair on each system.
2. Initially, have the existing region performing automation, and the new region running in the global mode of MANUAL

(that is, merely monitoring) but using the same data.
3. Gradually, reverse the global mode of operation between the mirrored pairs until the new regions are performing

automation.

This suggested scenario provides you with a hot backup, letting you instantly swap from a new region to the established
region if you experience any problems. You can then correct the problem before swapping back to try the new region
again

 

Review Other Migration Information (Network Automation only)
if you are using  NetMaster NA, review the following migration considerations and perform the required actions, as
needed. 

Coexistence with Other Broadcom Mainframe Network Management Products

Only one product can have ownership of the Primary Program Operator (PPO) or the Communication Network
Management (CNM) interface on a system. When you use NetMaster NA together with NetMaster NM for SNA, or Tivoli
NetView on the same system, you should review the PPO (for PPO messages) and the CNM (for CNM data) parameter
groups to ensure that this product receives the relevant messages and data.
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Coexistence with NetMaster NM for SNA

Run NetMaster NM for SNA in the same region as NetMaster NA. If you run the products in separate regions, specify the
NetMaster NM for SNA logon requirements in the EXTAPPLS parameter group.

Same Region Considerations

To run NetMaster NM for SNA in the same region, you should perform the following:

• Ensure that the RUNSYSIN procedure (created during product setup) includes NetMaster NM for SNA.
• Ensure that the RUNSYSIN procedure includes the NetMaster NM for SNA data sets in the COMMANDS DD.

Separate Region Considerations

Some resource-specific commands are not functional if you run the products in separate regions.

If you need to run the products in separate regions on the same system, you should review the ISRIN parameter group
(enter /PARMS). This group enables you to set up proper communications between the two regions.

CNM Data Considerations

To use CNM data, you must initialize the Network Error Warning System (NEWS) in the product region. However, if you
have an existing NetMaster NM for SNA region, you can use it concurrently for a while for receiving CNM data from VTAM
before combining it with this product.

To receive CNM data from a separate region, identify the link to that region in the ISRIN parameter group (enter /PARMS).

Coexistence with Tivoli NetView

If you want to receive PPO events from Tivoli NetView, switch on the Inter-system Routing (ISR) link to the Tivoli NetView
product in the ISRIN parameter group.

If you want to receive CNM data from Tivoli NetView, you must also have NetMaster NM for SNA running in the same
region as NetMaster NA. Switch on the ISR link to Tivoli NetView in the ISRIN parameter group.

Using NetMaster NA with Other Products
Use NetMaster NA to add value to the NetMaster NM for SNA product.

NOTE

This page applies to the NetMaster NA and NetMaster NM for SNA products only.

Before you use NetMaster NA, review the following sections and perform the tasks:

Customize NetMaster NM for SNA to Work with NetMaster NA

NetMaster NA is designed to add value to NetMaster NM for SNA. The two products can be executed on the same system
and run in the same or separate regions. However, you should run both NetMaster NM for SNA and this product in the
same region.

WARNING
If the products run in separate regions, you need to implement the links between the regions.

NOTE
For CNM data flow, there must be a copy of the Network Error Warning System (NEWS, which is a component
of NetMaster NM for SNA) running in the same region as this product. Without CNM alerts, SNA resources
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can still be properly managed, but a subset of the error and performance conditions will not be detected. Your
primary NetMaster NM for SNA can, however, still exist in a separate region.

If You Run NetMaster NM for SNA in the Same Region

If you are running NetMaster NM for SNA in the same region, you should review the NetMaster NM for SNA initialization
details in the SNAINIT parameter group, as shown in the following example:

 PROD------------------ Customizer : Parameter Group ----------------Page 1 of 1

 Command ===>                                                  Function=Browse  

 .- SNAINIT - NetMaster for SNA Init Process ----------------------------------.

 |                                                                             |

 | NetMaster for SNA Initialization Details:                                   |

 |                                                                             |

 |   Initialization process .... $NSINIT                                       |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

The initialization process is intended to execute all initialization requirements for products associated with NetMaster NM
for SNA. By default, the standard procedure $NSINIT is specified. If a copy of this procedure is made for customization,
that procedure name should be specified.

You can continue to customize NetMaster NM for SNA by sending and receiving CNM data.

Send and Receive CNM Data

NOTE
For CNM data flow, there must be a copy of NetMaster NM for SNA licensed in the same region as this product.

You perform this procedure using the first page of the CNM and the ISRIN Customizer : Parameter Group panels.

 PROD------------------ Customizer : Parameter Group ----------------Page 1 of 2

 Command ===>                                                  Function=Browse

 .- CNM - CNM Interface Details -----------------------------------------------.

 |                                                                             |

 |   CNM ACB Name .............. NMCNM  (default NMCNM)                        |

 |       Current status/Name ... ACTIVE NMCNM                                  |

 |   CNM Procedure Name ........ $NWCNMPR  (default $NWCNMPR)                  |

 |       Current status/NCL ID   Active 000470                                 |

 |   Initially Active? ......... YES       (Yes, No, default YES)              |

 |   Currently Active? ......... YES       (Yes to Activate, No to Suspend)    |

 PROD------------------ Customizer : Parameter Group ----------------Page 1 of 1

 Command ===>                                                  Function=Browse

 .- ISRIN - ISR (Inbound) -----------------------------------------------------.

 |                                                                             |

 | PPO Messages:                                                               |

 |   ISR Link Name .............                                               |

 |   Is the ISR Link to NetView?  ________ (No if NetMaster, Yes if NetView)   |

 | CNM Data:                                                                   |

 |   ISR Link Name .............                                               |

 |   Is the ISR Link to NetView?  ________ (No if NetMaster, Yes if NetView)   |

 197



 Netmaster® Shared Content Library 12.2

To send and receive CNM data in NetMaster NA:

1. In the CNM parameter group, specify the required CNM ACB name. The CNM ACB Name is the name of the ACB
used to send and receive CNM requests and responses, and optionally, used to receive unsolicited CNM data.

NOTE
If the ACB specified is unable to receive unsolicited CNM data, the name of the region where it resides must
be specified in the ISR Link Name field on the ISRIN Parameter Group panel.

2. In the ISRIN parameter group, complete the CNM data fields. The ISR Link Name is the name of the NetMaster NM for
SNA region in which the CNM ACB that is able to receive unsolicited CNM data is located. This automatically initiates
a link from this product to that other region.

3. If the region specified in the ISRIN CNM data ISR Link Name field is NetMaster for SNA, specify an outbound ISR link
from that region to this product. In the NetMaster NM for SNA region, specify the link in the ISROUT parameter group.
The group issues the following commands to start a link:
LINK START=link-name

ISR ENABLE=NEWS LINK=link-name SOL=YES UNSOL=OUT

link-name is the CNM data ISR link name in the ISROUT parameter group. The following illustration shows this
relationship.

4. If the region specified in the ISRIN CNM data ISR Link Name field is NetView, enter YES in the Is the ISR Link to
NetView? field. If not, specify NO.
For more information about the parameter groups, press F1 (Help) to display the help.

Receive Unsolicited PPO Messages

NetMaster NA can receive PPO messages.

You perform this procedure using the PPO and the ISRIN Parameter Group panels.

 PROD------------------ Customizer : Parameter Group ----------------Page 1 of 1

 Command ===>                                                  Function=Browse

 .- PPO - PPO Message Interface Details ---------------------------------------.

 |                                                                             |

 |   PPO ACB Name .................... ________  (default NMPPO)               |

 |                                                                             |

 | 1 PPO Procedure Name .............. ________  (default $RSPPOPR)            |

 |                                                                             |

 PROD------------------ Customizer : Parameter Group ----------------Page 1 of 1

 Command ===>                                                  Function=Browse  

 .- ISRIN - ISR (Inbound) -----------------------------------------------------.

 |                                                                             |

 | PPO Messages:                                                               |

 |   ISR Link Name .............                                               |

 |   Is the ISR Link to NetView?  ________ (No if NetMaster, Yes if NetView)   |
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To enable NetMaster NA to receive PPO messages

1. In the PPO parameter group, specify the required PPO ACB name. The PPO ACB Name is the name of the ACB used
to receive unsolicited PPO messages. If the ACB is not resident in this region, specify the name of the region where
it resides. Specify the name in the PPO Messages ISR Link Name field on the ISRIN Initialization Parameters panel.
(The ISR Link Name is the name of the region in which the PPO ACB is located. This value automatically initiates a
link from NetMaster NA to the other region.)

2. If the region specified in the ISRIN ISR Link Name field is NetMaster NM for SNA, specify an outbound ISR link from
that region to the NetMaster NA region. In the NetMaster NM for SNA region, specify the link in the ISROUT parameter
group.
The group issues the following commands to start a link:
LINK START=link-name

ISR ENABLE=PPO LINK=link-name SOL=YES UNSOL=OUT

DEFMSG DELIVER=(PPO,REMOTE) ALL

link-name is the PPO messages ISR link name in the ISROUT parameter group.
3. If the region specified in the ISRIN ISR Link Name field is NetView, specify YES in the Is the ISR Link to NetView?

field. If not, specify NO.

NOTE
If you want to obtain PPO messages from another region, ensure that any &PPODEL verbs in the
PPOPROC NCL procedure in that region use the LOCAL operand. The operand enables remote delivery of
the affected messages.

4. The other field in the PPO parameter group is PPO Procedure Name whose value must be $RSPPOPR. If you have
special processing requirements for your PPO messages, create a $RSPPOEX exit procedure in NCL and put it in the
TESTEXEC data set.
The $RSPPOPR procedure calls this exit for every received PPO message. Ensure that your exit does not introduce
delays that can cause overflow of the message queue. The following variables are shared to the exit:
– &PPO* message profile variables as described in Network Control Language Programming.
– &EXRESOURCE variable that contains the name of the resource that is associated with the message. Setting this

variable ensures that only the messages in the SNA model for this resource are checked for state changes and
actions. You can use this variable to attribute a message to a specific resource.

– &EXRESOURCE2 variable that contains the name of a second resource if the message is applicable to two
resources.

5. If the exit sets 1 as the return code, the region ignores the PPO message. You can use this return code to filter out
messages that do not require further processing.

6. Filter out messages that do not require further processing. If the exit sets 1 as the return code, the region ignores the
PPO message.

Deploy and Configure on Multiple Systems

Overview

The following diagram shows an example of a multi-system environment. Logging on to Console A allows visibility to all
resources. Logging on to Console B allows visibility to the subordinate system image only.
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Business Value:

Particularly in large multi-system environments, deployment can be both arduous and time consuming. Following an
effective and proven process has the following values:

• Reduce the time that is taken to migrate to new releases, and therefore enable access to new functions more readily.
• Free key resources to perform other tasks, such as the exploitation of product functions.
• Reduce the likelihood of errors and subsequent outages because of poor deployment processes.

Additional Considerations:

We recommend that you use the CSM Software Deployment Service (SDS) to deploy the product SMP/E target libraries
to the remote systems.

NOTE
For more information about SDS, see the Administrating topics in the CSM documentation.

You set up and configure the product once, typically on a test system, which becomes the deployment system. After the
product is configured, you create backup data sets for the configuration files. You can then use SDS to deploy the product
target libraries and simultaneously, the backup data sets as custom data sets. On the remote system, you can restore the
configuration files from the deployed backup data sets.

How Deployment Works

Before you proceed to perform the multi-system deployment, properly configure one region.

Typically, multi-system deployment consists of the following stages:

1. Create a generic RUNSYSIN member and a generic initialization file for sharing between regions.
2. Copy the required data sets to and allocate them on the target systems.
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3. Deploy started task members on target systems.
4. APF-authorize load libraries on target systems.
5. Determine focal and subordinate regions.
6. Link regions to create the multi-system environment.

Software Changes

Changes are required to set up subsystem IDs, load libraries, and VTAM:

• Two subsystem IDs are required for the initialization of the required subsystems. The IDs have the following default
values:
– SOLV for the SOLVE Subsystem Interface (SSI), which enables a region to communicate with other software on the

system
– Domain ID of the region for the region interface that enables a region to issue operating system commands and

receive messages
The SOLVE SSI started task and the region automatically identify these IDs to the system. If you want to set the IDs
permanently, you can set them in the SYS1.PARMLIB(IEFSSNxx) member. Add the ID for the region interface first
(after the job entry subsystem (JES)) in the list of subsystem names.

• The following load library for the NetMaster products must be APF-authorized: CC2DPLD.
• A VTAM major node member, which contains application definition statements for all ACBs required by your product

region, must be created and added to SYS1.VTAMLST. You can use the Install Utility option, Create VTAM Definitions
and Table, to perform this task.

NOTE
For more information, see Install or Upgrade NetMaster Products.

Security Considerations

The security considerations follow:

UAMS VSAM Data Set Sharing

Implement record-level sharing (RLS), and include the XOPT=RLSU parameter in the SYSIN member for each product
region sharing the UAMS VSAM data set.

Multiple users on multiple systems can update a UAMS VSAM data set simultaneously. The standard VSAM share
options do not ensure data set integrity with simultaneous updates from multiple systems. Using RLS, the UAMS VSAM
data set can be shared without the possibility of corruption, which reduces the possibility of region outage.

The implementation of RLS requires the proper configuration and availability of SMSVSAM. Some SMS rules for the RLS-
managed data sets are also required on the systems using RLS.

Search "Security" for more information about the sharing of UAMS data set using RLS. The IBM DFSMS guides describe
the implementation of RLS for VSAM data sets. For a comprehensive overview of RLS, see the chapter "VSAM Record
Level Sharing" in the IBM Redbooks publication VSAM Demystified (SG24-6105).

Background Users

In a multi-system environment, reduce the number of background user IDs you add to security by specifying the same
value for NMSUP in all regions. This practice helps simplifying the administration of internal background user IDs, and
reduces the possibility of outages because of nonexistent or incorrectly defined user IDs.

NetMaster NM for TCP/IP uses background users to perform various tasks. By default, the NMSAF solution checks the
background user IDs in advanced program-to-program communications (APPC). Add them to your installed security
product.
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NOTE
The following NMSAF SXCTL parameters set the user ID checking: APPCCHECK and SYSCHECK.

The following list identifies the background user IDs:

• xxxxAOMP
• xxxxBLOG
• xxxxBMON
• xxxxBSVR
• xxxxBSYS
• xxxxLOGP
• xxxx

Is the prefix specified by the NMSUP region job control language (JCL) parameter.

By specifying the same value for NMSUP in all regions, you only have to add one background user to security. For
example, if you set NMSUP to MFNM in all regions, then the user ID for the xxxxBSYS background users in those regions
is MFNMBSYS.

To use NMSUP, add the following statement to the TESTEXEC(RUNSYSIN) members for the regions, using the same
xxxx value:

PARM='NMSUP=xxxx'

For information about SXCTL, see Security.

Create Generic Initialization File and RUNSYSIN Member for Multiple Regions

Create a generic RUNSYSIN member that points to a generic initialization file, as follows. You can use this generic
member for all the regions that are deployed in your enterprise.

1. Generate the initialization file for a properly configured region. Use the /CUSTOM.G panel shortcut.
2. Replace specific information in the file by region variables and system symbols.

A generic initialization file is created.
3. Replace specific information in RUNSYSIN by system symbols.
4. Update RUNSYSIN with the following statement:

PARM='INIFILE=xxxxINI'

xxxxINI
Is the name of the generic initialization file.

A generic RUNSYSIN member is created.
5. Start the region using the generic RUNSYSIN member, and verify that it is free of errors.

If initialization errors occur, review RUNSYSIN and the initialization file to correct the errors.
6. Repeat the previous step until the region initializes without error.

The generic RUNSYSIN member is ready for use by other regions.

Region Initialization File

Region customization parameters are stored in a virtual file system (VFS) data set. The data set is a virtual storage
access method (VSAM) data set and is not easy to update outside of NetMaster NM for TCP/IP. However, a RUNSYSIN
member can point to an initialization file member in TESTEXEC by using the INIFILE parameter.

An initialization file is a Network Control Language (NCL) procedure that contains the parameter information.

When an initialization file is in use, the region gets the parameter information from the file at startup. The region also
updates the VFS data set. Because the region uses the initialization file each time it starts up, any changes you make
manually using the /PARMS panel shortcut are not retained. To keep the changes, regenerate the file using the /
CUSTOM.G panel path.
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You can use the initialization file as a backup of the parameters in the VFS data set. Generate it before updating the
parameters using /PARMS.

The initialization file is also useful during rollout to other systems because it is relatively simple to update for different
systems. By using product variables and system symbols, the file can be made generic enough for all the regions you plan
to deploy.

NOTE
For more information about how to use a region initialization file, refer to the Setting Up the Initialization File
topic in the NetMaster NM for TCP/IP documentation.

Generic Initialization File

You can modify an initialization file to use system symbols to support its use throughout your enterprise.

Example: Initialization File With System Symbols

The following sample code shows statements for the IPFILES parameter group using the &SYSNAME system symbol:

.IPFILES

   &$IAP$IPDBDSN = &STR NETW.NM.NETM&SYSNAME.IPFILE 

   &$IAP$IPLDSN = &STR NETW.NM.NETM&SYSNAME.IPLOG 

   &$IAP$IPDTDSN = &STR NETW.NM.NETM&SYSNAME.IPDETAIL 

   &$IAP$IPTRDSN = &STR NETW.NM.NETM&SYSNAME.IPTREND 

   &$IAP$IPLSDSN = &STR NETW.NM.NETM&SYSNAME.IPLOGSEQ

Generic RUNSYSIN

By building a RUNSYSIN member using system symbols, you can create a generic RUNSYSIN member that can be
deployed throughout your enterprise.

You can identify the symbols that are defined to your system from the response to the following system command:

D SYMBOLS

To enable the substitution of symbols, include the following statement in RUNSYSIN:

SUBS=YES

Example: RUNSYSIN with System Symbols

The following sample code shows RUNSYSIN statements using the &SYSNAME and &SYSCLONE system symbols:

SUBS=YES -* Required to invoke system symbols

PGM=NM001 

ERROR=U0001 

PARM='PRI=NETM&SYSNAME' -* if &SYSNAME = "ABCD", PRI=NETMABCD 

PARM='NMDID=&SYSCLONE.NW' 

PARM='INIT=NMINIT' 

PARM='READY=NMREADY' 

PARM='SSID=NMSS' 

PARM='DSNQLCL=NETW.NM.NETM&SYSNAME' 

PARM='DSNQLNV=NETW.NM.VSAM.NETM&SYSNAME'

NOTE
A symbol in the middle of the name must be defined with two periods (..), for example:

DD=VFS,DISP=SHR,DSN=NETW.NM.NETM&SYSNAME..VFS
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Deploy Data Sets

During the deployment, you copy data sets to the target systems. However, in a shared DASD environment, you do not
need to copy shared data sets.

Copy the following data sets. Unless otherwise noted, all data sets apply to all NetMaster products.

• ALERTH
• EVNTARC – NetMaster FTM only
• EVNTDB – NetMaster FTM only
• EVNTSEQ – NetMaster FTM only
• FTLOG01 – NetMaster FTM only
• FTLOG02 – NetMaster FTM only
• FTLOG03 – NetMaster FTM only
• FTSCHD – NetMaster FTM only
• ICOPANL
• IPFILE – NetMaster NM for TCP/IP and NetMaster FTM only
• IPLOG – NetMaster NM for TCP/IP and NetMaster FTM only
• IPLOGSEQ – NetMaster NM for TCP/IP and NetMaster FTM only
• IPMIBX – NetMaster NM for TCP/IP and NetMaster FTM only
• MODSUSR
• MSDB
• NMLOG01
• NMLOG02
• NMLOG03
• NTSLOG – NetMaster NM for SNA only
• OBEYFILE – NetMaster NM for TCP/IP and NetMaster FTM only
• PANLUSR
• PSPOOL
• RAMDB
• RAMDBST
• RAMDBWK
• RSDB – NetMaster NA only
• SSIDB – NetMaster NM for TCP/IP and NetMaster FTM only
• TESTEXEC
• VFS

The following data sets can be shared:

• CC11EXEC – NetMaster NM for TCP/IP and NetMaster FTM only
• CC17EXEC – NetMaster FTM only
• CC18EXEC – NetMaster NA only
• CC2AEXEC – NetMaster NM for SNA only
• CC2DEXEC
• CC2DJCL
• CC2DPLD
• CC2DMAPO
• CC2DZFS

Copy this file either as a new zFS file or a non-zFS path (for example, HFS). Refer IBM documentation for information
about using zFS in a shared file system environment.
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NOTE

For more information on when and how to deploy CC2DZFS, see Mount CC2DZFS file on the Prepare to
Start Your Products page.

• CDEMEXEC – SOLVE:FTS only
• MODSDIS
• NETINFO
• NSCNTL – NetMaster NM for SNA only
• PANLDIS
• PARMLIB
• REXXAN
• REXXREP
• UAMS

One method to distribute data sets is to use a backup utility, such as DFDSS, to create a single data set. You can then
have this data set transferred to the target systems and restored.

When the Install Utility sets up a region, the utility creates the following data set members:

S10DUMP
Creates backup data sets that include the configuration files for the region. These backup data sets are
dsnpref.DFDSS.LOCAL (containing files specific to the region) and dsnpref.DFDSS.SHARED (containing files that
multiple regions can share).

S11REST
Restores the configuration files from the backup data sets.

After you submit the S10DUMP job, you use SDS to deploy the created backup data sets to the target system. Also, you
copy the S11REST job to the target system. On the target system, you submit S11REST to restore the configuration files.

Deploy Started Tasks

During the deployment, you copy the region and SOLVE SSI started task members to SYSx.PROCLIB on the target
systems.

Software Changes on Target Systems

During the deployment, you add the subsystem IDs and ACBs, and APF-authorize the load libraries on the target systems

Configure Multiple Systems

You can link regions together into a complex. A complex can have two types of regions: focal and subordinate.

A focal region has visibility to, and command and control capabilities over, every region in the complex, including other
focal regions.

A subordinate region only sends data to the focal regions. A subordinate does not receive data from other regions in the
complex.

To reduce network traffic, focal regions only receive status information if someone is actually using one of the various
monitors.

In a multi-system environment, operators can log on to one focal region and monitor the entire complex.

The Resource Automation Monitor database (RAMDB) for a focal region contains copies of the system images for all
regions within the complex. The RAMDB for a subordinate region contains only the system images for itself.
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In general, you configure regions on communication management configuration (CMC) systems (hosts) as focal, and all
the others as subordinate.

Prepare RAMDB Before Linking

You can use the following methods to prepare RAMDB before you link your regions to set up the multi-system
environment:

WARNING
When you link two regions, one region has the database that you want and the other region has its database
overwritten. Linking must always be initiated from the region whose database is to be overwritten.

• You can create the system images for the individual systems on which the regions are deployed. You then assign one
region as focal, transmit the images from the other regions to it, and then link the other region to it.
The linking must be done from the new region where the database is deleted and rebuilt to mirror the database in the
focal region.

• You can create the system images for all the required systems in the complex in the main focal region. Then each new
region can be deployed with the default RAMDB provided during setup. The default RAMDB is deleted and rebuilt with
the required system images when the region is linked to the focal region.

After the regions are linked, their RAMDBs are kept synchronized automatically.

NOTE
For more information about how to set up a multi-system environment, refer to the Administering a Multisystem
Environment section of the NetMaster NM for TCP/IP documentation.
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Managed Object Development Services

MODS Facilities

This section introduces facilities provided by Managed Object Development Services (MODS). MODS is a development
environment that provides you with powerful tools for creating and customizing NCL applications. It provides
comprehensive menu-and-panel-driven facilities for the definition and maintenance of data, presentation and behavior of
applications.

MODS includes the Common Application Services (CAS) functions. These special purpose routines define application
elements such as menus and lists that are common to all applications and provide a consistent user interface.

These same facilities let you easily customize delivered applications to your installation’s requirements.

MODS provides the following benefits:

• Ability to quickly develop NCL based applications through the use of sophisticated, interactive development tools
• High reliability due to the use of common routines for standard application components
• A single interface for accessing data and invoking functions for all applications
• Ability to maintain test and production libraries and utilities to move components from one library to another
• Whole applications or individual components can be easily isolated, modified, or replaced due to the registration of

application components

The MODS maintenance facilities have the following features:

Panel Driven --
Tailoring is performed through full-screen interactive panels. You do not need a knowledge of NCL to perform
tailoring.

Data Input Assistance --
Selection lists of valid input are available to assist you in performing tailoring and maintenance functions.

Text Editor --
The editor allows easy text entry and alteration. The editor is available for maintaining help text, message text,
panels, and presentation formats for lists and reports.

Help --
Comprehensive online help is available throughout the MODS maintenance functions. Help is invoked by entering
the HELP command or pressing F1 (Help).

What is MODS?

The MODS environment comprises the following:

Application Register
The application register maintains application definitions. All applications that are built using MODS must first be
defined in this register; applications are assigned an application identifier that is used to name all components that
belong to that application.

Panel Maintenance
A facility for creating and tailoring full-screen panel definitions.

Common Applications Services (CAS)
The Common Application Services (CAS) functions are a collection of high quality special-purpose NCL routines
designed to facilitate program development. The CAS application components manage the presentation aspects
of applications -- such as menus, lists, messages, online help, and panel navigation.
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Report Writer
Report Writer is a facility for creating and tailoring report definitions, enabling you to tailor reports to your exact
requirements.

Mapping Services
A facility that lets programmers define complex data structures for use by NCL applications.

Administration Functions
Facilities for maintaining MODS control libraries (for application component definitions) and panel libraries (for
panel definitions).

Notational Conventions

The following conventions apply to statement and function descriptions in this document:

UPPERCASE Characters
Commands and operands are presented as uppercase characters, but can be entered in upper or lower case.

Italic Characters
Italic characters represent variables and show the type of information, rather than the exact information, that must
be supplied. The actual entry replaces the italic description. The types of valid data are described in the Operands
section of each command.

Underscored Values
An underscored value indicates the default optional value that is assumed for an operand if that operand is not
specified.

Braces { }
Braces indicate the available options for a required operand. One of the alternatives listed must be selected. Do
not include the braces when entering the desired option.

Square Brackets [ ]
Operands in square brackets, including any accompanying equal signs, are optional. Do not include the square
brackets when entering the desired option.

Or-sign |
The or-sign is used to separate options. If a group of options is enclosed by square brackets, and the individual
options are separated by or-signs, none of the options in the group must be chosen. If none of these operands is
entered, the default value is used (default values are always underscored).

Commas, Quotes, and Equal Signs
Commas, quotes and equal signs must be entered as shown. When commas and equal signs appear within
brackets, they are optional and are only used if the accompanying optional operand is used.

Related Documentation

Other documentation useful for MODS administrators includes:

• Reference
• Network Control Language Programming
• Network Control Language Reference

Concepts and Facilities
This section describes the MODS development environment. MODS provides facilities for defining and maintaining
common application components used to build an application.
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MODS Facilities

MODS gives you a powerful set of development tools for building your own, or customizing delivered, applications.

MODS provides you with facilities for defining, customizing, and printing the following application components: panels,
menus, lists, reports, help text, messages, commands, criteria and tables.

Programming interfaces are available that let you include these components in your own NCL applications.

NOTE
 Delivered applications should be customized only if this is expressly stated in the application-specific manuals.

The Mapping Services facility provided by MODS lets you provide a logical view of data without needing to understand its
physical representation.

The following figure illustrates the components of an NCL application in the MODS environment.
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Application Register

Figure 2: Concepts and Facilities

All applications must be defined in the Application Register.
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When you define an application you must specify a unique 3-character identifier (the Application ID), which is used to tag
all MODS components belonging to the application.

Panel Maintenance

The screens used in the applications are referred to as panels. Applications can make use of four general types of panels:

• Menu panels
• List panels
• Data-entry panels
• Text-entry panels

Menu and list panels are defined using the CAS Menu and List maintenance functions and their presentation is controlled
by using these facilities.

Data entry panels are defined using MODS Panel Maintenance. A panel definition specifies the input and output fields that
appear on a panel (as well as some aspects of their behavior), and controls the appearance of the text on the panel (for
example, color and highlighting). These panels are invoked using the &PANEL NCL statement.

NOTE
 For more information, see Network Control Language Programming.

Text-entry panels are used to display and maintain freeform text. These panels differ from other panels in that you do not
need to provide a panel definition -- a standard panel is presented by the CAS text editor facility.

Common Application Services (CAS)
  

Common Application Services (CAS) consists of development facilities that are used to define CAS components and run-
time services that control interaction with these components during execution.

CAS application components are defined using the MODS maintenance facilities.

NCL based applications must use a controlling NCL procedure to invoke CAS run-time services through the CAS
application programming interface (API), $CACALL. The relationship between panels, CAS application component
definitions, and CAS run-time services is shown in the figure below.
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Figure 3: Common Application Services

CAS Programming Interface

The CAS application programming interface ($CACALL) is used to invoke CAS run-time services from a controlling NCL
procedure.

The API requires you to specify the action that you want to perform and the type and name of the component to which the
action applies.

For example, you can specify a class of MENU with the action DISPLAY and specify the menu name in order to display a
menu definition that you have defined using the MODS menu definition facility.
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Additional parameters may be required depending on the application component and action being performed.

Menus

A menu is a panel that presents the user with a number of options. Each option performs a specified action.

A menu is built from a menu definition that defines the format of the menu, the menu options and their associated actions,
and any input fields required to support an option.

CAS supports panel-skipping between menus. For example, entering D.C.O.L goes directly to the last option specified,
skipping the display of the three intervening menus.

You can control the behavior of a menu at various processing points, by specifying a menu exit procedure.

When a menu is invoked using the CAS API, CAS builds and displays the menu, and processes the user’s selection.
When a user selects an option from the menu, and at other defined processing points, CAS calls the menu exit procedure,
if it is defined, to perform installation specific processing.

The action that is associated with a menu option can be a further call to the API. For instance, a menu option on a primary
menu often leads to a submenu -- you can display this menu by specifying a call to the CAS API as the action associated
with the menu option. You can invoke other application components (a list, for example) from a menu definition in this way.

Lists

A list displays a series of items from which the user can make a selection of, or perform an action against, one or more
items.

A list definition contains identifying information, the name of a service procedure that retrieves the list’s entries, the
identifier of an (optional) criteria definition that filters items for inclusion in the list, the name of an (optional) exit procedure
that performs installation specific processing at various points, and the display format for the list.

The format of a list specifies the placement of list items and static text on the list panel. A list format can cover up to ten
screens. That is, if the information you want to display for each item does not fit on a single screen, you can add a second
screen, third screen, and so on. The user can scroll between these screens by entering the RIGHT and LEFT commands
(or using the appropriate function keys).

The list service procedure retrieves list items and processes requests to perform actions against list items.

The list service procedure checks the list’s data source (if it is defined) in order to determine how to retrieve list entries for
different sources of data. For example, the data source could be a SOLVE:InfoMaster category or a file name. This lets
multiple list definitions share the same service procedure. A data source need not be specified -- in this case the service
procedure retrieves entries from a source defined within the procedure.

A list can contain the identifier of an exit that is an NCL procedure used to perform installation specific processing. The
exit procedure is called at various processing points; for example, during list initialization, or after an entry is retrieved.

The same list definition can be used to build four types of lists:

Action lists
-- let the user apply actions (for example, Browse, Update, Delete, Copy) to one or more items on the list.

Single Select lists
-- let the user select one item from the list. The selected item is passed back to the calling procedure.

Multiple Select lists
-- let the user select one or more items from the list. All items selected by the user are passed back to the calling
procedure.

Numbered lists (Pick lists)
-- let the user select one item from the list by entering the appropriate number in the Select Entry field. The item
corresponding to the number that the user selected is then returned to the calling procedure.
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You specify the type of list that is to be built from a given list definition in the call to the CAS API.

The CAS list maintenance facilities enable you to define list definitions for use by your applications as well as modifying
supplied list definitions.

CAS handles the selection of items for the list and the display of lists to the user, providing: full scrolling functions, the
FIND and LOCATE commands, and confirmation of the user’s selection.

Help

CAS provides a facility to define and display help text. Help text can be structured in panel format, in simple text format, or
using a combination of both.

Facilities for constructing help menus, selection lists of help topics, help indexes and tutorials are available. Help text can
be merged or copied, both during maintenance and while being displayed.

Help text is associated with a particular function, window (a logical area that facilitates context sensitivity), or field.

Help Hierarchy

There are three levels of help. Help text can be defined at any or all of these levels, as shown in the following figure.

Figure 4: CAS

The order in which help is presented to the user is levels 1 to 3, that is, beginning with the most specific help available,
and becoming more generalized.

Field-Level Help
describes a single field, the data that can be entered by the user, and what happens as a result.

Window-Level Help
provides help for a group of logically related fields within a panel. A window is an area that covers part or all of a
physical panel. There can be many windows defined for one panel; windows can overlap.

Function-Level Help
describes the function that the user is currently performing. Function-level help relates to one particular function
within the application (for example, the Add Record function within a maintenance application).

For example, a panel might have two help windows defined as shown in the following diagram:
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 XXXXX---------------- Sample Application : Add Record --------------Page 1 of 1

 Command ===>                                                       Function=Add

 Record ID ...... ___         X             Userid ........________

 Record Name .... ____________X             Date ..........________

 Description .... ____________________

    Window A                                    Window B

  F1=Help      F2=Split     F3=File      F4=Save      F9=Swap     F12=Cancel

• If a user enters the HELP command from this panel, with the cursor positioned in the Record ID field, then CAS
displays the field-level help describing the Record ID.

• If the user then re-enters the HELP command, CAS displays the window-level help for Window A (this file describes
the Record ID, Record Name and Description fields).

• Entering the HELP command again displays the function-level help for the Add Record function

Messages

A message is a text string that is used to communicate information to the user -- for example, an error message. CAS
provides facilities for maintaining, building, and displaying messages.

Each message has a unique identifier and associated text containing an explanation of the message, the system action
and the action that should be taken by the user when the message is displayed.

Variables can be included within messages. When a message is built the variables are substituted into the message to
provide specific information relating to the message -- for example, an error code.

CAS provides centralized control of messages. All applications call CAS to build messages for display.

Validation

CAS provides facilities to validate data entered in input fields (or any other data) against either:

• A table of defined values
• Predefined rules (for example, a range test or a date format)

Tables

Tables contain a set of entries against which data can be validated.
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A table comprises a table definition and a number of table entries that represent the valid values. CAS provides a facility
for creating and maintaining table definitions and entries.

Each table entry can have an abbreviated value, description, and up to ten associated data fields.

Valid values in a table can be specified explicitly as table entries or can be drawn from the following sources:

• A list of values in a field of a SOLVE:InfoMaster category
• A list of field names in a SOLVE:InfoMaster category
• A list of entries supplied dynamically through the CAS API

You can define an exit procedure for a table that performs installation specific processing during table entry maintenance
-- for example, to validate table entries or restrict the deletion of entries.

Prompted Fields

CAS supports field prompting: if the data to be validated contains a question mark (?), then CAS displays a list of all valid
values for the field, with a description of each. The data can contain just part of the value, followed by a question mark;
this displays all valid values that generically match the supplied value.

When you use the CAS API to validate data against a table this facility is provided by CAS with no additional code
required on your part. This facility can be turned off through a parameter to the API (for instance, when you want a
question mark to be valid input).

Other Types of Validation

CAS provides other types of validation including alphanumeric, hexadecimal, NCL keyword, and time. You pass the input
you want validated to the CAS API and specify the type of validation. You do this by specifying one or more edit numbers
in a parameter to the CAS API.

Criteria

A set of criteria is a set of rules that can be used to test a condition. For instance, a set of criteria can be used to select
items to go in a list, or items to go on a report, or to validate users’ input.

Criteria can simply compare static values or can be complex, combining numerous operators and values. Values can be
variable (for example, the current date can be used as a value).

When you recall a set of criteria through the CAS API to perform a test, variable values are supplied by the calling
procedure, interactively by the user (through a run-time panel), or by an exit procedure that you define. The criteria exit
can process the entries made on a run time panel and also determine whether the panel was actioned or canceled.

You can specify a data source for the set of criteria, which the exit uses to determine how the criteria are processed.
You can define exit parameters within the criteria definition for the exit. This lets you change the criteria behavior without
having to rewrite the exit procedure and also lets you write a generalized exit that can then be used by other criteria
definitions.

Commands

CAS provides facilities for defining and processing commands issued by users and by applications.

A command definition contains the unique identifier of the command and an action to be performed when the command is
executed.

The CAS API can be invoked to execute defined commands.
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Text Editor

The CAS text editor is a full screen editor that can be included in any NCL application, providing the user with
comprehensive editing facilities for up to 32767 lines of text (each of up to 256 characters in length).

• Standard text manipulation facilities are provided via line commands: insert, delete, move, copy, repeat, queue, text
split, text flow, and text entry. These are supported singly and as block commands.

• Scrolling functions are supported (FORWARD, BACKWARD, LEFT, and RIGHT), including the ability to specify scroll
amounts.

• The ability to find occurrences of a text string is supported, as well as the ability to change one or all occurrences of a
nominated text string.

• The ability to position the text on a given line number is also supported.

You can provide text editing facilities from your application by invoking the text editor through the CAS API and passing
the text to be edited. The edited text is returned to the calling procedure.

Text Browse Facility

Text can be displayed in Browse mode, letting users view but not update text. This facility can be included in any
application, providing comprehensive text browsing facilities for up to 32767 lines of text.

The text browse facility is invoked through the CAS API.

Function Key Areas

The function key area (FKA) refers to the bottom two lines of a panel, where function keys and their labels are displayed.

You can modify the labels and actions associated with function keys through the CAS API.

CAS provides predefined function key sets for specific purposes, such as Browse and Update.

The FKA lines are formatted and returned to the calling procedure either when the CAS API is invoked to set key settings
or when the KEYS command is executed by the user.

Report Maintenance

Report Writer is an application that is used to define user reports.

Report Writer has the following features:

• A full screen report design and maintenance facility
• A report generation facility
• A scheduler for automating the production of reports
• A maintenance function for defining applications to Report Writer

A report definition is created using a text editor that lets you define the layout of a report on the screen. Report definitions
are stored on a database and can be recalled at any time to produce the report or modify its format and contents.

Report Writer is designed to operate independently of the database in which the report data is contained and can create
reports from data stored in any database that is defined to it.

A report definition consists of the following components:

Description
Defines control information about the report such as its name, description, and the application that it belongs to.

Sort fields
Define the order in which records are sorted on the report.
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Format items
Are lines of text that are printed on the report -- each format can consist of any number of lines, made up of both
constant and variable data.

The following report items are defined for each report:

Report Header
Defines material printed at the top of the report.

Page Header
Defines material printed at the top of every page.

Data Formats
Define material printed for each record that is passed to Report Writer -- there can be multiple data formats.
An NCL exit procedure can be used to determine which data format or group of data formats to use for each
individual record. If there is no exit procedure, all data formats are printed.

Control Break Headers
Prints headings above groups of data. Control break headers can be printed each time a field on which the data is
sorted changes value.

Control break Trailers
Prints trailers below groups of data. Control break trailers can be printed each time a field on which the data is
sorted changes value and are commonly used for printing subtotals and totals.

Page Trailer
Defines material printed at the bottom of every page.

Report Trailer
Defines material printed at the end of the report.

Data is secured against illegal access by using the User Access Maintenance Subsystem (UAMS) facility. Report Writer
interfaces to Print Services Manager (PSM) for the management of report output.

Mapping Services
Mapping Services is a facility that gives NCL access to complex data structures.

Mapping Services is designed to separate the application’s data processing requirements from a need to understand the
actual organization of the data.

It means that NCL procedures deal with the logical relationships and usage of data (the data protocol), while the system
manages and maintains the physical representation of the data (the data format).

Conventional NCL processing deals with simple data items accessed as NCL variables (or tokens). If a number of
variables are logically related, the programmer must understand, through naming conventions or other disciplines, how
data items are related and how they must be managed.

Difficulties arise in a number of circumstances, such as where data to be processed by NCL is sourced externally, or
where NCL must define an interface to some other processing system. In such cases data is exchanged across a program
interface, according to a strict protocol, and can be conveniently represented as some sort of protocol data unit. Such a
protocol data unit is usually composed of one or more logical components, but must be presented across the interface as
a series of bytes, and hence is structured according to some encoding technique.

Nearly all management data conforms to this simple model; however, there are many different encoding techniques
employed. These range from very simple rules involving fixed length fields, one following another, to more complicated
rules involving variable length structures, and even more complex rules involving self-defining lengths, tags, or similar
structures.
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The use of variable length data items, and tagged data structures, is popular because it encourages programming
precision, and provides a continuous upward migration path. By extending the length of existing structures, or inventing
new ones within a data unit, it can retain its original character while evolving to keep pace with new requirements.

Maps and Mapped Data Objects

Mapping Services provides NCL with a logical view of data, while removing from NCL the requirement to understand the
physical representation of data. It does this by interposing a map that is used to interpret the data. A map contains the
definition of the logical components of a complex data structure, as well as the data’s physical representation.

A complex data structure is processed by NCL as a Mapped Data Object (MDO). The NCL procedure can connect an
MDO to a map. Only through the map can the NCL procedure access the logical components of the MDO. Once the map
connection is made, the NCL procedure can reference the logical entities contained within the MDO by their symbolic
names defined within the map.

Each time NCL references a symbolic name, Mapping Services locates the definition within the map, determines how the
component is organized, and with a knowledge of the physical representation, navigates the data structure to access the
logical data items.

Using this technique, only the system need be aware, through definitions contained within the map, of the actual
representation of the data. The NCL programmer, and the procedure itself, need only understand and reference the logical
data components.

By modifying the map alone, it is possible to alter the underlying physical data definitions as managed by the Mapping
Services facility, without having to change any NCL code.

Map Library

Maps comprise a number of definition records, and are compiled to a loadable form. Map source can be kept in any
convenient source library in a similar fashion to NCL procedures.

All compiled maps are lodged in a file that serves as the Map Library. From this library, the loadable form of a map can be
accessed on demand. Normally a map is loaded only when specifically requested for use by an NCL procedure. When no
longer required, it can be deleted from storage by the system.

NOTE
For more information about the use of maps in NCL procedures, see Network Control Language Programming
and Network Control Language Reference.

MODS Administration Facilities

This section provides an overview of MODS administration facilities. Use these facilities to control the storage and
maintenance of:

• Panel definitions in panel libraries and the panel paths to be used to retrieve panel definitions
• MODS component definitions in the MODS Control File and the concatenation path to be used when retrieving

definitions

Panel Library Maintenance

Panel definitions are stored in VSAM data sets for fast retrieval and update. A VSAM data set containing panel definitions
is called a panel library. Multiple panel libraries are supported.

Individual panel definitions are referred to as library members.

A library can be used as the sole source of panel definitions, or it can be concatenated with other libraries defined to the
system. A concatenation of libraries is called a panel path. Each user can be defined to use a different path.
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The administration functions let you:

• Define and maintain panel libraries
• Copy panels between libraries on different paths
• Temporarily define and maintain panel libraries

Concatenation Path

The concatenation path can contain multiple files. The concatenation path is defined during initialization in the
PANELLIBS parameter group.

MODS Control File Maintenance

A MODS control file contains the following records:

• Application dependent components:
– $AR -- Application Definitions
– $CR -- Criteria
– $HM -- Help
– $LD -- Language Services Definitions
– $LH -- Lists
– $MH -- Menus
– $MS -- Messages
– $RW -- Reports
– $VM -- Tables

• Common (non-application dependent) components:
– $CM -- Commands
– $PS -- Print Services Manager (PSM) Definitions
– $LD -- Language Definitions

Control File Maintenance Facilities

The control file maintenance facilities let you:

• Copy records from one control file to another (for example, from test to production)
• Delete records from a control file
• Browse the records stored on a control file
• Search records stored on a control file

Control File Concatenation

Control file concatenation lets you access multiple control files concurrently via the concatenation path, and provides a
distinct separation between distributed, production, and test definitions to simplify maintenance and provide control over
the development environment.

The concatenation path can contain multiple files. The concatenation path is defined during initialization in the
MODSFILES parameter group.

Merged View

All MODS component lists display a merged view of all files in the path. This means that the distinctions between
individual files are ignored and the contents of all files in the concatenation path are eligible for selection.
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In the case of duplicate components present at different levels in the path, the topmost instance has precedence
over those at lower levels. The identifier of the file in which the component is located is displayed on the right side of
component lists.

Automatic Promotion

Only the topmost file in the path is modifiable by means of any of the maintenance facilities. A request to update any
definition not resident in the top file retrieves the definition from the lower file and stores it into the topmost file (this is
known as automatic promotion). New records are always added to the topmost file in the path.

Manual Demotion (Lodgement)

To move any definition downward in the path, the MODS : Definition Utilities must be used and the source and destination
files specifically named.

These utilities also provide a means of viewing the contents of files in isolation. That is, they do not present a merged
view, but list only those components that are actually contained in the named file.

Two major benefits flow from control file concatenation:

Operational Flexibility
The ability to give multiple groups of users of the same application different views of that application. A view in
this context constitutes both presentation and behavioral differences. Views can be used to implement significant
usage differences, such as TEST and PRODUCTION.

Maintenance Advantages
Library concatenation greatly eases maintenance difficulties and facilitates better change control with inbuilt
backout capability. It also lets you manage changes to distributed applications.

Sharing Control Files

MODS control files can be shared between regions where multiple product regions exist (for example, a production and
test region). You must ensure, however, that only one of these regions is capable of updating records stored on the
shared control files. Data corruption can occur if this is not done.

Update capability is specified when defining the concatenation path in the MODSFILES parameter group for each product
region.

Accessing the MODS and CAS Facilities

Accessing MODS Facilities

All facilities described in this document are accessed through the MODS : Primary Menu. You can display this menu by
entering /MODS at the command prompt.

MODS Primary Menu

The MODS menu structure is displayed in the following figure.

 PROD----------------------- MODS : Primary Menu -------------------------/MODS

 Select Option ===>

    C   - Common Application Services                        CAS

    P   - Panel Maintenance                                  PANELS

    M   - Mapping Services                                   -

    R   - Report Maintenance                                 RWDEFN
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    AD  - Administration                                     MODSAD

    REP - Reports                                            -

    X   - Exit

The following options appear on the menu:

C - Common Applications Services Maintenance
This option displays the Maintenance Menu panel for maintaining CAS application components.

P - Panel Maintenance
This option lets you maintain individual panels.

M - Mapping Services
This option lets you maintain ASN1 maps.

R - Report Maintenance
This option lets you add, update, delete, copy, list, and view report definitions.

AD - Administration
This option displays the Administration Menu panel, giving you access to:

• Panel library maintenance facilities
• MODS control file maintenance facilities

REP - Reports
This option displays a list of predefined MODS reports that you can generate.

X - Exit
This option returns you to wherever you were before accessing the Primary Menu panel for MODS.

MODS Access Authority

To access the MODS : Primary Menu, you need to have the Managed Object Dev. Services field on the UAMS : Access
Authorities panel set to Y.

NOTE
For more information about the MODS : Primary Menu, see the Security section in this documentation.

Accessing CAS Facilities

All Help facilities described here are accessed through the CAS : Maintenance Menu. You can display this menu by
entering /CAS at the command prompt or entering C at the MODS Primary Menu.

CAS Maintenance Menu

This menu enables you to maintain CAS definitions, including menus, messages, and help definitions that you may use
when developing applications.

The CAS menu structure is displayed in the following figure.

PROD---------------------- CAS : Maintenance Menu ------------------------/CAS

 Select Option ===>

    A   - Application Register                               CASAR

    C   - Commands                                           CASCMD

    CR  - Criteria                                           CASCRIT

    H   - Help                                               CASHELP

    L   - Lists                                              CASLIST

    M   - Menus                                              CASMENU

    MP  - Maps                                               MAPS
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    MS  - Messages                                           CASMSG

    P   - Panels                                             PANELS

    T   - Tables                                             CASTAB

    X   - Exit

 Application ID ..+                          Reqd ( H ) Opt ( A CR L M MP T )

 Name Prefix ......                                     Opt ( C CR H L M MS T )

 Type .............                                     Opt ( CR L )

 User ID Prefix ...                                     Opt ( CR L )

The following options appear on the CAS : Maintenance Menu:

A - Application Register
This option lets you maintain application definitions. The first step when creating an application is to define the
application in the Application Register.

C - Commands
Displays a list of command definitions.

CR - Criteria
Displays a list of criteria definitions.

H - Help
Displays a list of function-level help definitions.

L - Lists
Displays a list of list definitions.

M - Menus
Displays a list of menu definitions.

MP - Maps
Displays a list of map definitions.

MS - Messages
Displays a list of message definitions.

P - Panels
Displays the MODS Panel Maintenance Menu.

T - Tables
Lists table definitions.

CAS Application Components

You can maintain the following CAS application component types:

• Application Register
• Commands
• Criteria
• Help
• Lists
• Menus
• Messages
• Tables
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Select any of these options to display a list of application component definitions where common actions are provided to
maintain individual definitions as follows:

• To add a definition, press F4 (Add).
• To browse, delete, copy, or update a definition, enter the appropriate mnemonic (B, D, C, or U) beside the entry for the

definition.

The panels that appear vary depending on the application component type. Some of the application component types
support additional actions.

Maintaining Application Components

Naming Standards

This section describes naming standards that must be used for applications that you develop.

NOTE
These standards do not generally apply when you are customizing a supplied product. Where customization
is permitted for a given product, the specific standards that apply are described in the documentation for that
product.

Application Definitions

The primary method of applying naming standards is through an application identifier.

An application is a group of logically related functions and/or data. Every application is defined in the Application Register
and named with a unique identifier. This application identifier provides a unique name space for application components.

Before you can define application components, you must define an application definition within the Application Register.

The following sections detail how individual application components are named.

NOTE
For applications that you define, ensure that the first character of the application identifier is Y. This provides
name space protection from distributed product definitions and your applications.

Messages
The message prefix, specified within an application definition, must be the same as the application identifier.

Panels
The first three characters of the Panel identifier must be the same as the application identifier.

NCL Procedures
The first three characters of the procedure name must be the same as the application identifier.

CAS Components
The application identifier must be explicitly specified for Menus, Lists, Panel Domains, Help, Tables, and Criteria
Definitions.

NOTE
The help function names OVERVIEW and INDEX are reserved for application overview help and the
help index, respectively.The first three characters of Message and Command identifiers must be the
application identifier.

Reports
The first three characters of a report application identifier must be the same as the application identifier.
The Report Application Identifier must be explicitly specified within Report Definitions.

Map Definitions
The first three characters of a Map Name must be the application identifier.
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Externally Visible Entities
In addition to application components there are other entities that are visible outside an application and therefore
require name space protection by prefixing their names with the application identifier. These include the following:

• Global variables
• Global vartables
• Locks
• Variables/MDOs that are shared between applications
• Data Domain names
• File identifiers
• NDB identifiers
• EDS events
• NDB Global Format names

Maintaining Application Component Definitions

You can do the following with application component definitions:

Browsing an Application Component Definition
Select option B to browse an application component definition. The panels that appear will be specific to the type
of definition that is selected. The function is Browse and the fields cannot be modified.

Updating an Application Component Definition
Select option U to update an application component definition. The panels that appear will be specific to the type
of definition that is selected. When you have finished updating the definition, press F3 (File). To cancel the update,
press F12 (Cancel).

Deleting an Application Component Definition
Select option D to display a message requesting you to confirm the deletion. Press Enter to delete the definition,
or press F12 (Cancel) to cancel the deletion.

Copying an Application Component Definition
Select option C to copy an existing application component definition. The panels that appear will be specific to the
type of definition that is selected.
The panels are primed with data from the copied definition. Modify the new definition as required.
When you have finished updating the definition, press F3 (File). To cancel the update, press F12 (Cancel).

Adding Application Component Definitions
You can create an application component definition by adding a new definition, either by using F4 (ADD) on a list,
or by copying an existing definition and making changes to the copy.
When you have finished adding the definition, press F3 (File). To cancel the update, press F12 (Cancel).

NOTE
For information about the fields and actions on any of the CAS panels, press F1 (Help).

Registering an Application

An application is a group of logically related functions and/or data. Before an application’s components can be defined, an
application definition must be created in the application register.

This section describes the facilities available for adding and maintaining application definitions.

Application Definitions

An application definition consists of a three-character identifier, a descriptive name, a one- to eight-character message
prefix, and, optionally, some comments.
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The application identifier (or application ID) provides a unique naming space for an application’s components -- it prefixes
the identifiers of all these components. This makes it easy to find all components that are used by a particular application
and simplifies maintenance of component definitions.

Defining an Application

You must specify the following information when defining an application:

• Application ID
• A brief description
• A message prefix

This is shown in the following sample.

 PROD------------------- CAS : Application Definition ---------------Page 1 of 1

 Command ===>                                                    Function=Browse

 

 Application ID ... $AN

 Description ...... SNA Management Services (APPN)

 Message Prefix ... AN

 Comments .........

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  F1=Help      F2=Split     F3=Exit

                            F9=Swap

For information about the fields displayed on the panel, press F1 (Help).

After specifying this information, press F3 (File) to add the application definition. To cancel the application specification,
press F12 (Cancel).

Maintaining Application Groups

Any application that uses lists and reports must have its own copy of the table $ADGROUP in which the names of
associated groups are defined. The $ADGROUP table is currently available only to CAS List Services and Report Writer.
Regardless of which application contains the table, $ADGROUP’s attributes must always be defined (except for the Appl
ID and Field description fields, which need to be changed for the relevant application).

 PROD--------------------- CAS : Table Description -----------------Page 1 of 2

 Command ===>                                                    Function=Browse
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 Appl ID .................. $AD   Field name ............... $ADGROUP

 Field description ........ Sample Group Defn.

 Edit type ................ TABLE (TABLE, OSATT, OSFLD, IMFLD or IMREC)

 For Edit type = TABLE:

    Validation exit ................. $CAVM040

    Sequence numbers ................ NO  (YES or NO)

    Load table? ..................... YES (YES or NO)

    Max abbreviation length .........     (3 - 8 or blank if none)

    Max full value length ........... 12  (3 - 20)

    Max description length .......... 38  (3 - 38 or blank if none)

 For Edit type = IMFLD or IMREC:

    InfoMaster category .............

 For Edit type = IMREC:

    InfoMaster field ................

    InfoMaster description field ....

 For Edit type = OSATT or OSFLD:

    Object Services Class ID ........

 For Edit type = NDBFL:

  F1=Help      F2=Split     F3=Exit                                F6=Entries

               F8=Forward   F9=Swap

Maintaining Panels

This section describes the MODS : Panel Maintenance facilities for creating, maintaining, and customizing full-screen
panel definitions.

Panel Maintenance

Panel definitions can be used by NCL processes executing in any NCL environment associated with a display window.
The panels enable NCL processes to display output data, and can be designed with input fields for communicating back to
these NCL processes.

For information about how NCL processes use panel definitions, see Network Control Language Programming.

Panels are created and changed using an online editor. You must be authorized to use this facility, and installations can
limit the number of concurrent edit users by restricting the amount of storage available to the editor.

The split-screen facilities are very useful when designing panels: the panel editor can be used on one window, while the
panel view facility of MODS : Panel Maintenance displays the current version of the panel being developed on the other.

Concepts and Terminology

Panels are stored in VSAM data sets for fast retrieval and update. A VSAM data set containing panel definitions is called a
panel library, with individual panel definitions being termed members of the library. Each member maintains details on the
date of creation, the date of last modification, the user ID, the number of statements in the member, and the modification
level.

The product region supports multiple panel libraries. A library can be used as the sole source of panel definitions, or it
can be concatenated with other libraries defined to the system. A concatenation of libraries is called a panel path. When
a user is defined, the panel path they use is defined. Each user can be defined to use a different path. The default path is
called PANELS. For more information about panel paths, see Administrating.

When a library is defined, the person defining it can determine if the library can be edited on the system. When a path is
defined, the definer can choose to allow or disallow edit of selected libraries in the path.
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NOTE
To update panel definitions in a library using the MODS panel maintenance facilities, the library must have edit
allowed by both the library and path definitions.

Retrieving Panels From Panel Libraries

When required, panel specifications are retrieved from a library in the user’s current path.

To eliminate overheads associated with retrieving the panel from the library, an in-storage queue of active panels is
maintained. When a panel is first referenced it is retrieved from a panel library and stored on the active panel queue.

Thereafter, the panel is retrieved from the active panel queue without reference to the panel’s library. If one of these
panels is modified (using the online editor), any old copy is removed from the active panel queue so that the next
reference retrieves the updated panel.

NOTE
If a panel library is being shared by more than one product region, a modified panel is only removed from
the active panel queue of the product region on which the panel change has been made. The other product
regions continue to use the old panel until it is rolled off the active panel queue by other panels being used in the
system. The LIBRARY REFRESH command can be used to drop all panels loaded from a library from the active
panel queue.

Defining and Maintaining Panels
You can create a new panel definition by selecting the Add Panel option from the MODS : Panel Maintenance Menu, or by
copying an existing panel definition using the Copy panel option on a list of panels. You can browse, update, delete, list,
view, print, rename, and display existing panels using options on the list of panels.

MODS Panel Maintenance Menu

The MODS : Panel Maintenance Menu can be accessed by selecting option P from the MODS : Primary Menu (or use
the /PANELS shortcut).

  PROD------------------ MODS : Panel Maintenance Menu -------------------/PANELS

 Select Option ===>

 

    A   - Add Panel

    I   - Display Panel Information

    L   - List Panels

    M   - Move/Copy Panels Between Libraries

    S   - Search Panels

    X   - Exit

 

 Path ........... PANELS

 

 Panel Name ..... ____________           ( Required A I Optional L M )

 

 Library Name ..+ PANLUSR                ( Required A L S Optional M )
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  F1=Help      F2=Split     F3=Exit      F4=Return

                            F9=Swap

 

All panel maintenance facilities operate within the path defined for your user ID. The editing options shown on the
MODS : Panel Maintenance Menu let you add or list panels, or copy the source data for online panels within libraries or
between libraries in your path. You can also display or test existing panels.

Your library path is the name of the panel library path defined for you in your user ID definition. The default path name is
PANELS.

For information about the fields displayed on the MODS : Panel Maintenance Menu press F1 (Help).

Library Selection List

If you enter a question mark (?) in the Library Name field on the MODS : Panel Maintenance Menu or the MODS : Panel
Move/Copy Menu when you select an option, the MODS : Panel Library List is displayed.

All libraries in the current path are displayed. If you select a library by entering its number in the Select Option field,
processing continues as if you had typed the library name yourself on the original menu and pressed Enter.

The top right corner of the panel shows the path name. The fifth line of the panel displays the path name and its
description.

NOTE
For information about the fields and options on the panel, press F1 (Help).

Selecting a Panel Maintenance Function

Select one of the functions displayed on the MODS : Panel Maintenance Menu by entering the letter next to the desired
option in the Select Option field, and pressing Enter.

Some options require that a library name is specified in the Library Name field. This defaults to the first editable library in
your path. You can change this to any other library in your path. If you are unsure what libraries are in your path, enter a
question mark (?) next to this field. The MODS : Panel Library List is displayed, which is a selection list of all libraries in
the current path.

NOTE
You can only use panel maintenance facilities on libraries in your path.

Adding a Panel Definition

Select option A to create a new panel definition. Enter the name of the library where you want the panel to be stored in
the Library Name field and the name of the panel in the Panel Name field on the MODS : Panel Maintenance Menu. The
library name entered must be editable on your library path.

Listing Panel Definitions

Select option L from the MODS : Panel Maintenance Menu to display a list of panels defined in a particular library.

Enter the name of the library in the Library Name field on the MODS : Panel Maintenance Menu. The MODS : Panel List
panel is displayed, showing information about each panel defined in the library.

If you make an entry in the Panel Name field on the MODS : Panel Maintenance Menu, MODS : Panel List displays the list
of panel definitions starting with the panel name that matches the value you enter. (If this is a partial panel name match,
the first panel name that partially matches the value that you entered appears as the second item in the displayed list.)

NOTE
For information about the fields and actions on the panel, press F1 (Help).
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Special List Commands

In addition to the standard commands available with all lists, the following special commands are available on the
MODS : Panel List:

S panelname
This command lets you select a new or existing panel for update, without having to scroll to the correct place in
the selection list. Similarly, any of the other line selections (except Delete) can be entered as primary commands
if followed by the panel name. For example, you can view a panel named MYPANEL by entering V MYPANEL on
the command line.

SORT
This primary command can be used to change the sort order of the list. The list is normally sorted by name, but
the sort command can be used to sort it by any of the other columns displayed on the list. For example, SORT
CRE can be used to sort the list by creation date. Secondary sort fields can also be specified. For example, SORT
ID SIZE sorts the list by the name of the user who last updated the panel, and by size for each user ID. The valid
sort fields are Name, Created (or Cre), Modified (or Mod), Mlev, and ID. The sort process can take some time if
you are listing a large panels data set.

Viewing a Panel Definition in Display Format

On the Panel List panel, enter V beside a panel definition to see what it looks like when displayed by an NCL procedure.

The view function displays the panel in the nominated library. Note that the displayed panel is not necessarily the panel
that would be displayed by any NCL user with the same panel library path. A panel with the same name can be in another
library in the path.

Printing a Panel Definition

On the Panel List panel, enter P beside a panel definition to print it. The panel definition is printed using Print Services
Manager (PSM).

For more information, refer to the the product-specific documentation on TechDocs and the online help.

Renaming a Panel Definition

On the Panel List panel, enter R beside a panel definition to rename it within the selected library.

Display Information About a Panel Definition

From the Panel Maintenance Menu, select option I to display a list of all the libraries, in your path, that contain a specified
panel. You must specify the name of the panel in the Panel Name field on the menu.

All libraries in your path are displayed in concatenation order.

The top left of the display shows the library name that was specified on the MODS : Panel Maintenance Menu, called the
current library. The top right of the panel displays the path name.

If the panel is not defined in a library, *Not Present is displayed next to the library definition. For information about the
displayed fields, press F1 (Help).

Statistics for the panel in the current library are displayed in high intensity. This information tells you where the highest
instance of a member is in the library concatenation.

Enter an S or B next to a library to browse the panel definition stored in that library.
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Moving and Copying Panel Definitions Between Libraries

From the Panel Maintenance Menu, select option M from the MODS : Panel Maintenance Menu to move or copy panels
from one library to another within your path.

If you enter a name in the Library Name field or the Panel Name field on the MODS : Panel Maintenance Menu, this
information is used on the Move/Copy Menu.

NOTE
You can also copy panels between libraries on different paths.

The MODS : Move/Copy Menu is displayed, letting you select the libraries and panels that you want to move or copy.

  PROD-------------------- MODS : Panel Move/Copy Menu --------------------------

 Select Option ===>

 

    C   - Copy Panel Definitions

    M   - Move Panel Definitions

    X   - Exit

 

 Path ..................... PANELS         ( Your path name )

 

 ’From’ Library ..........+

 

 ’To’ Library ............+ WORK

 

 Panel Name ...............                ( Blank, Full or Generic name,

                                             e.g. ’*’  for all panels, or

                                                  ’D*’ for all starting with D )

 

 Replace Like-Named Panels? NO             ( YES or NO )

 

 Copy All Matching Panels?  NO             ( YES or NO )

 

 

  F1=Help      F2=Split     F3=Exit      F4=Return

                            F9=Swap

 

When the Copy option is chosen, the definition is loaded from the FROM Library and stored into the TO Library. When the
Move option is chosen, the definition is deleted from the FROM Library and added to the TO Library.

To Move or Copy a panel, enter the names of the FROM Library and TO Library. Both libraries must be in your path (your
path name is displayed on the screen, and cannot be changed). The TO Library must be editable. For Move processing,
the FROM Library must be editable as well. To select from a list of library names in your path, enter a question mark (?)
next to either Library field.

For information about the fields on the panel, press F1 (Help).

Panel Move/Copy List

The MODS : Panel Move/Copy List is displayed when you select Move or Copy on the MODS : Panel Move/Copy Menu
and leave the Panel Name blank or specify a generic panel name.

The top left of the display shows the name of the library being listed (the FROM Library); the top right of the display shows
the FROM Library and the TO Library. The list shows panels in the FROM Library, based on the panel name you specified.
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Search Panels for a Character String

You can search all or specific panels defined in a particular library for a string of characters.

To search panels for a character string

1. On the MODS : Panel Maintenance Menu, specify the name of the library that contains the panels to be searched in
the Library Name field and select Option S.
The MODS : Search Panel Definitions panel appears, letting you enter the character string and optionally a panel
name prefix.
  PROD----------------- MODS : Search Panel Definitions ------------------------

 Command ===>

 

 Search String ............. __________________________________________________ 

 Panel Name Prefix ......... ____________

 

NOTE
For information about the fields, press F1 (Help).

2. After you fill in the fields, press F6 (Action).
The PSM : Confirm Printer panel appears.

3. If necessary, change the values in the fields, then press F6 (Confirm) to start the search.
If the number of panels to be searched is 100 or more, a panel appears on your screen to advise you of the progress
of the search. When the search is complete, a message appears on your screen to advise you of the success or failure
of the search. The search results in a PSM report that lists the panels containing the specified string of characters. If
the report is on hold, you can use the PQ[UEUE] command to access the PSM output queue and view the report.

Designing Panels

This section describes what to put in a panel definition: how to define constant data, and input and output fields. The
panel control statements can be used to embed comments in panel definitions, to define fields, and to interact with NCL
processes.

NOTE
For information about how NCL processes use panel definitions, see Network Control Language Programming.

Panel Control Statements

Optional control statements can precede a panel to specify the particular requirements for that panel. These are as
follows:

#ALIAS
Defines an alternative name for an input variable.

#OPT
Defines optional operational requirements.

#FLD
Defines or modifies a field character’s attributes.

#ERR
Defines the action to be taken for an error condition.

#NOTE
Provides installation documentation (this is ignored during processing).

#TRAILER
Provides a means of placing specified panel lines at the end of the panel (regardless of screen size).
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Control statements included within panel definitions must precede the displayable portion of the panel (as determined
from the first non-control statement encountered). Control statements must start in column 1 of the lines on which they
appear.

Before a panel is displayed, its associated control statements are parsed and any variable substitution performed. This
lets you tailor control statements dynamically.

Data in Panels

Panels contain a combination of fixed data and variable output data:

• Fixed data is the screen captions, field identification text, and other static screen information defined when the panel is
created. This does not change when the panel is displayed.

• Variable output data is data generated by the system while the panel is being displayed. It replaces variables
positioned within the panel created by the editor. Data is extracted from NCL variables available at the time the panel is
invoked.

Variable output data can be displayed in:

• Protected output-only fields (where the data comprises either system or user variables), or
• Unprotected input fields, for any user variables. Once displayed, you can enter data into the unprotected input fields.

Panel Services then inserts this data into the user variable for each field, so it is available for further processing by
NCL procedures.

You can use syntax to define variables within a panel.

Panel Design

A panel design contains a series of lines, each of which can contain one or more fields.

Each field is preceded by a field character that identifies the attributes for that field. These attributes specify:

• The field type (input, output, selector pen detectable (SPD), or null)
• The intensity (brightness) of the display
• Optional formatting rules
• Optional editing rules
• The color and extended highlighting used when the field is displayed (for appropriate terminals)

Field Characters

Each panel line has one or more fields, starting with a field character that specifies the field attributes.

Within the #FLD control statement at the top of the panel definition, you must specify which characters are required for
different types of field.

You can use the following methods to define field characters:

Character mode
-- To specify character mode, use any special character other than an alpha or numeric character, and excluding
ampersand (&), blank, or null.

Hexadecimal mode
-- To specify hexadecimal mode, enter the hexidecimal value for the character (for example, as X‘FA’). Use any
hexidecimal value in the range X‘00’ to X‘FF’, excluding the values X‘00’ (null), X‘40’ (blank), X‘50’ (ampersand
-- &), X‘0E’, and X‘0F’. Hexadecimal mode is used when you need a very large number of field types within one
panel and there are insufficient special keyboard characters available to accommodate all of the field characters
you require.
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Field Types

Each field is allocated a field type that specifies the method for processing the field. The following field types are
supported:

OUTPUT
Display only -- no data can be entered from the screen.

INPUT
You can both display and enter data.

SPD
Selector pen detectable -- data cannot be typed in.

NULL
Display only -- although unprotected, any data entered is ignored.

Any mixture of the above field types can be defined to suit the requirements for a panel you are designing.

The field character that precedes each field determines:

• The field type.
• The display characteristics of the field (such as intensity, color, highlighting, justification, and capitalization).
• For input fields, the internal validation rules that must be obeyed for data entered in that field. Such rules can specify,

for example, that a field is mandatory, must be numeric, cannot contain imbedded blanks, or must be a valid date.

Each field character that you define occupies the equivalent screen position when the panel is displayed, but appears as a
blank character (the attribute byte).

The field proper starts from the next position after the field character, and continues to the next attribute byte on the same
line, or to the end of that line where there is no intervening field. Fields do not wrap round from one line to the next.

Field characters can be specified either in character, in which case they are always special characters (non-alpha, and
non-numeric; for example, *, %), or in hexadecimal.

The standard default field characters are as follows:

%
High-intensity, protected (no input)

+
Low-intensity, protected (no input)

_
High-intensity, unprotected (input, no validation)

These standard default field characters do not require definition by a #FLD Statement statement.

Define any additional field characters you need using the #FLD Statement statement. The attributes for the above default
field characters can be modified. You can use the #OPT statement to nominate alternative standard field characters, so
that %, +, and _ can be used within the panel and not processed as field characters, if required.

Column 1 of each line of a panel must be a valid field character; if one is not defined, then the attributes for the second
standard field character (normally +, for low-intensity, protected) are used to replace any data incorrectly placed in that
column.

In the figure below, all fields preceded by a percent sign (%) display in high-intensity and are protected from data entry. All
fields preceded by a plus sign (+) display in low-intensity and are also protected. The only field available for input is on line
16 of the text data, preceded by an underline (_). The word newpanel identifies the NCL variable that receives the data
that the user enters in this field once the Enter key is pressed.

By default, the cursor is placed at the beginning of the cmd field, as this is the first field requiring input -- no other cursor
position has been specified.
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NOTE
 The ampersand (&) that precedes a variable is omitted when specifying an input field. 

LIB: PANLUSR------------------ MODS : Edit Panel ----------------NAME: PANEL001

 Command ===>                                                   Scroll ===> CSR 

                                                                                

                                                                                

 LINE <---+----10---+----20---+----30---+----40---+----50---+----60---+----70-->

 **** ****************************** TOP OF DATA *******************************

                                   %MODS : Rename Panel                         

      +Command ===>_cmd                                                         

                                                                                

                                                                                

                                                                                

      %   Current Panel Definition                                              

                                                                                

      +   Path ....................%&path      +                                

                                                                                

      +   Library .................%&lib  +                                     

                                                                                

      +   Panel Name ..............%&oldpanel +                                 

                                                                                

      %   Enter New Panel Name                                                  

                                                                                

      +   New Panel Name .........._newpanel +

When a panel is displayed, field characters are removed and the required terminal attribute characters substituted. The
following figure shows how the panel is displayed.

NOTE
 In all figures, the underline symbol (_) designates the cursor location.

                              MODS : Rename Panel

 Command ===> _

    Current Panel Definition

    Path ....................______________

    Library ................._______

    Panel Name ..............__________

    Enter New Panel Name

    New Panel Name ..........________
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Allowing Long Field Names in Short Fields

An input field is defined on a panel by inserting an appropriate attribute character followed by the name of the NCL
variable that contains the input data. Unfortunately this means that input fields cannot be any shorter than the variable
name that contains the input data.

The #ALIAS control statement lets you define an alias name for a variable. The alias can be used where the variable
would have been used. A range or list of variables can be defined and referred to by the same alias name in the panel
definition.

Output Padding and Justification

Careful use of padding and justification greatly enhances the look and effectiveness of panels for end-users.

Panel Services includes extensive facilities to manipulate displayed data. Padding and justification qualities are specified
by the #FLD Statement statement. There are two justification categories -- field-level justification, and variable-level
justification. Both can be used concurrently.

Field-Level Justification

This is performed on an entire field as delimited by defined field characters. Field justification analyzes the entire field,
strips trailing blanks, and pads and justifies the remaining data. The #FLD Statement operands controlling field-level
justification are JUST and PAD.

The various ways data can be manipulated are best described by a series of examples. These examples show a mix of
fields each defined with a different field character and each showing a different display format. Study the #FLD Statement
statements and observe the results achieved.

#NOTE   This sample panel definition gives examples of the

#NOTE   use of field level justification and padding.

#FLD   #

#FLD   $   JUST=RIGHT

#FLD   @   JUST=LEFT PAD=<

#FLD   ?   JUST=RIGHT PAD=>

#FLD   /   JUST=CENTER PAD=.

#&VAR01                                 +

@&VAR03                                 +

?&VAR04                                 +

/&VAR05                                 +

Assume the following variable assignment statements are executed by the NCL procedure before displaying the sample
panel:

&VAR01 = &STR Left justified null padding

&VAR02 = &STR Right justified null padding 

&VAR03 = &STR Left justified with padding 

&VAR04 = &STR Right justified with padding 

&VAR05 = &STR Center justified with padding

The default values are JUST=LEFT and PAD=NULL, as shown by the first line in the example below, where field character
# is used with no attributes other than the defaults. The sample panel is displayed as follows:
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Left justified null padding

         Right justified null padding

Left justified with padding<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Right justified with padding

..............Center justified with padding............... 

Variable-Level Justification

This operates independently of field-level justification, and applies to the data substituted for field variables defined as
requiring variable-level justification. Variable-level justification is designed to help tabulated output, where data of differing
lengths is substituted for a series of variables and where the normal substitution process disrupts display formats. The
#FLD Statement operands that control variable-level justification are VALIGN and PAD.

The substitution process substitutes data in place of the &variable without creating additional characters. Thus, if a
variable (for instance, &VARIABLE) is replaced by data (for example, Data), any characters following this are moved left
to occupy any spaces remaining after substitution (this occurs if spaces are freed going from a long variable name to a
shorter data length).

#NOTE   This sample panel definition gives examples of the

#NOTE   use of variable justification, padding, and field

#NOTE   justification.

#FLD # VALIGN=LEFT

#FLD $ VALIGN=RIGHT

#FLD @ VALIGN=CENTER

#FLD ? VALIGN=LEFT PAD=.

#FLD / VALIGN=RIGHT PAD=.

#FLD } VALIGN=CENTER PAD=.

#FLD ! VALIGN=LEFT JUST=RIGHT PAD=.

#&VARIABLE other data               +

$&VARIABLE other data               +

@&VARIABLE other data               +

?&VARIABLE other data               +

/&VARIABLE other data               +

}&VARIABLE other data               +

!&VARIABLE other data               +

Variable-level justification, controlled by the VALIGN operand of the #FLD statement, lets you influence the way
substitution is performed.

NOTE
 Variable-level justification is only performed if the length of the data being substituted is less than the length of
the variable name being replaced, including the ampersand (&).

Assume the following variable assignment statement has been executed by the NCL procedure before displaying the
sample panel:

&VARIABLE = Data

&VARIABLE is the only variable within a field that contains the words ‘other data’. Where both field justification and
variable alignment are used, the padding character applies to both, as shown by the last line of the example for the field
character !. The sample panel is displayed as follows:

Data    other data

Data other data
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Data  other data

Data..... other data

.....Data other data

..Data... other data

.................................Data..... other data

Input Padding and Justification

Fields to which the PAD and JUST operands of the #FLD statement are applied can be defined as input fields. If an input
field is primed with data during the display process, the alignment of data within that field when displayed is similar to
output padding and justification, except that JUST=CENTER is treated as JUST=LEFT.

When Panel Services processes input from the screen, input fields defined using the PAD and JUST operands are
specially processed using the following rules:

• Trailing blanks and pad characters are stripped off, unless the pad character is numeric.
• If JUST=RIGHT is specified for the field, leading blanks and pads are stripped off (including numeric pads).
• If JUST=ASIS is specified for the field, trailing blanks and pads are stripped off, but leading blanks and pads remain

intact.

#NOTE   This sample panel definition gives examples of the

#NOTE   use of input padding and justification.

#FLD # TYPE=INPUT

#FLD $ TYPE=INPUT JUST=RIGHT

#FLD @ TYPE=INPUT PAD=< JUST=LEFT

#FLD ? TYPE=INPUT PAD=> JUST=RIGHT

#FLD / TYPE=INPUT PAD=0 JUST=LEFT

#FLD } TYPE=INPUT PAD=1 JUST=RIGHT

#VAR01                                 +

$VAR02                                 +

@VAR03                                 +

?VAR04                                 +

/VAR05                                 +

}VAR06                                 +

Assume the following variable assignment statements are executed by the NCL procedure before displaying the sample
panel:

&VAR01 = Walt

&VAR02 = Tom

&VAR03 = Dick

&VAR04 = Harry

&VAR05 = John

&VAR06 = Vicky

The sample panel is displayed as:

WALT

                                     TOM

DICK<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>HARRY

JOHN000000000000000000000000000000000000

11111111111111111111111111111111111VICKY
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If control is passed back to the NCL procedure without any data entered into the input fields, the variables are set to the
following values:

&VAR01 = WALT

&VAR02 = TOM

&VAR03 = DICK

&VAR04 = HARRY

&VAR05 = JOHN

&VAR06 = VICKY

NOTE
 If the line JOHN000... is modified, it is padded to the right with zeros. The variable values are translated to
uppercase because the default for input fields is CAPS=YES.

Displaying Function Key Prompts

The SAA Common User Access (CUA) standards require that a list of function keys and their functions be displayed at the
bottom of a panel. These function key prompts are displayed on the last lines of the physical screen.

The #TRAILER control statement can be used by NCL procedures to nominate lines that appear at the bottom of the
panel. The function key prompts are then always displayed at the bottom of the panel regardless of the screen size.

Panel Statements

This section describes the panel statements.

ALIAS Statement

This statement defines an alternative name for input variables and allows the panel definition to contain alternative names
for variable names in TYPE=INPUT and TYPE=OUTVAR fields.

This facility is useful if you require short fields with long variable names. Each reference to name in the panel definition is
regarded as a reference to the next name from the list of VARS specified.

This statement has the following format:

#ALIAS name

     { VARS=prefix*[ RANGE=(start,end) ] |

       VARS={ vname | (vname,vname,…,vname) } }

name
Specifies the alias name that appears in the panel definition. Whenever this name occurs in a field declared
as TYPE=INPUT or TYPE=OUTVAR on the #FLD statement, panel services logically replaces it with the next
available name from the VARS list.
The name can be from one to eight characters in length. The first character must be an alphabetic or national
character. The remaining characters, if any, must be alphanumeric or national characters.
The same name can be used on multiple #ALIAS statements. The variable names are added to the end of the list
of names to which the alias name refers.

VARS=prefix* [ RANGE=(start,end) ] |VARS=(vname,vname, ..., vname)  }
Specifies the list of names that replaces the alias name in the panel definition. Each time the alias name is
encountered in the panel definition it is replaced by the next available name from this list. The format of the
operands associated with VARS= is:
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VARS=prefix* denotes that the variable names used are prefix1, prefix2, and so on. The RANGE= operand can
be specified to indicate a starting and ending suffix number. The default is RANGE=(1,64). The format prefix*
cannot be used in conjunction with other variable names on the same #ALIAS statement.
VARS=vname is the name of a variable excluding the ampersand (&).

Examples:

#ALIAS Z VARS=LONGNAME

#ALIAS Z123 VARS=(SATURDAY,SUNDAY)

#ALIAS AVAR VARS=LINE* RANGE=(10,20)

Notes:

• Multiple #ALIAS statements can be used for the same alias name if insufficient space is available on a single
statement.

• If an alias name appears in the panel definition after all the variable names in the alias list have been used up, the alias
name itself appears in the panel.

• Symbolic variables can be included in the #ALIAS statement. Variable substitution is performed prior to processing the
statement, using variables available to the NCL procedure at the time the &PANEL statement is issued.

ERR Statement

This statement defines action to be taken during error processing.

The #ERR statement is a panel control statement that determines the processing required when a panel is being
redisplayed following an error condition.

An error condition can be detected either by Panel Services internal validation or by the processing NCL procedure. If
detected by internal validation (and &CONTROL PANELRC is not in effect), error processing is automatically invoked by
Panel Services. If detected by the processing NCL procedure, error processing is invoked in one of two ways:

• Using the &ASSIGN OPT=SETERR verb
• By nominating the name of the variable that identifies the invalid input field on the ERRFLD operand of the #OPT

statement. This is dynamically invoked by using a symbolic variable with the ERRFLD operand and setting this variable
to the name of the variable (minus the ampersand) that identifies the field in error.

NOTE
For information about using this technique, see Network Control Language Programming.

When #ERR processing is initiated, the cursor is positioned to the first field in error and the panel is redisplayed, applying
the attributes defined on the #ERR statement to the fields in error. This technique provides the panel user with a simple
means of drawing the terminal operator’s attention to the field in error. This is particularly effective on color terminals
where the color of any field in error can be altered for the duration of the error, and reverts to normal when the error
condition is rectified.

One or more #ERR statements can be defined in any order. However, as with #OPT, #FLD, and #NOTE statements, any
#ERR statement must precede the start of the panel, which is determined by the first line that is not a control statement.

This statement has the following format:

#ERR [ INTENS={ HIGH | LOW } ]

   [ { COLOR | COLOUR }={ BLUE | RED | PINK | GREEN |

                        TURQUOISE | YELLOW | WHITE | DEFAULT } ]

   [ { HLIGHT | HLITE }={ USCORE | REVERSE | BLINK | NONE } ]

     [  ALARM={ YES | NO } ]
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INTENS={ HIGH | LOW }
Determines the intensity of the error field when displayed. The INTENS operand is ignored for terminals with
extended color and highlighting when either the COLOR or HLIGHT operands are specified.
HIGH specifies that the field is displayed in double intensity.
LOW specifies that the field is displayed in low or standard intensity.

{ COLOR | COLOUR }={ BLUE | RED | PINK | GREEN | TURQUOISE |                                                YELLOW |
WHITE| DEFAULT }

Determines the color of the field. It applies only to IBM terminals with seven-color support and Fujitsu terminals
with three- or seven-color support.
The COLOR operand is ignored if the terminal does not support extended color. This enables COLOR to be
specified on panels that are displayed on both color and non-color terminals. COLOR can be used in conjunction
with the HLIGHT operand.
For Fujitsu terminals that support extended color data streams, but support only three colors, the following color
relationships are used:
GREEN

When GREEN is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
RED

When RED is specified, it produces a result of RED on a Fujitsu three-color terminal.
PINK

When PINK is specified, it produces a result of RED on a Fujitsu three-color terminal.
BLUE

When BLUE is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
TURQUOISE

When TURQUOISE is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
YELLOW

When YELLOW is specified, it produces a result of WHITE on a Fujitsu three-color terminal.
WHITE

When WHITE is specified, it produces a result of WHITE on a Fujitsu three-color terminal.
DEFAULT

When DEFAULT is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
Fujitsu seven-color terminals are treated the same as IBM seven-color terminals.
The DEFAULT keyword indicates that the color of the field is determined from the INTENS operand. This is
particularly useful if you want to set the color from an NCL procedure (that is, COLOR=&COLOR is specified and
the NCL procedure can set the &COLOR variable to DEFAULT).

{ HLIGHT | HLITE } = { USCORE | REVERSE | BLINK | NONE  }
Applies only to terminals with extended highlighting support, and determines the highlighting to be used for the
field.
Because the HLIGHT operand is ignored if the terminal does not support extended highlighting, HLIGHT can be
specified on panels that are displayed on terminals that do not support extended highlighting. HLIGHT can be
used with the COLOR operand.
When NONE is specified, the HLIGHT operand is ignored and no extended highlighting is performed for this field.

ALARM={ YES | NO }
Turns the terminal alarm on or off if the panel is displayed with an error condition. This works independently of the
ALARM operand on the #OPT control statement.

Examples:

#ERR COLOR=RED HLIGHT=REVERSE ALARM=YES
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#ERR COLOR=YELLOW HLIGHT=BLINK INTENS=HIGH

Notes:

• Only those attributes defined on the #ERR statement are modified for the field in error. All other attributes associated
with the original field, such as internal validation, remain intact

• Symbolic variables can be included in a #ERR statement. Variable substitution is performed before processing the
statement, by using variables available to the NCL procedure at the time the &PANEL statement is issued.

• When &CONTROL PANELRC is in effect, internal validation does not automatically reshow the panel with the error
message, and so on. In this case, the procedure regains control following the &PANEL statement with the &RETCODE
system variable set to 8 to indicate that an error has occurred. The &SYSMSG variable contains the text of the error
message that describes the error and the &SYSFLD variable contains the name of the field in error. This name is the
name of the variable in an input field that receives the data entered into that field.

• The &ASSIGN statement SETERR option provides a mechanism for assigning #ERR field attributes to multiple (input
field) variables before displaying a panel. This lets you accept input from a number of different fields on a panel,
validate all the fields and then redisplay the panel with all incorrect fields displayed with the #ERR attributes. This
shows the user all the errors at one time, rather than field by field.

FLD Statement

This statement defines or modifies a panel definition field character.

The #FLD statement is a panel control statement used to tailor the operational characteristics of a panel.

When a panel is defined, it is constructed of a number of lines that, in turn, are made up of a number of fields. Each field
commences with a field character that appears as a blank on the panel when displayed. Each field character determines
the attributes that are to be associated with the field following the field character itself. A field is delimited by the next field
character or the end of the panel line. Fields cannot wrap from one line to the next.

The first field on a line always starts in column 1. If no field character is defined in the first position of the line, the
attributes of the second of the three standard field characters (usually a plus sign (+), TYPE=OUTPUT, INTENS=LOW)
are forced and replace any non-field character incorrectly placed in this position.

Before parsing, the #FLD statement is scanned and variable substitution is performed. This makes it possible to
dynamically tailor any of the options or operands on the statement.

As many #FLD statements as required can be specified. They can be defined in any order. However, as with #OPT, #ERR
and #NOTE statements, all #FLD statements must precede the start of the panel, which is determined by the first line that
is not a control statement.

This statement has the following format:

#FLD { c | X‘xx’ }

     [ BLANKS={ TRAIL | NONE | ANY } ]

     [ CAPS={ YES | NO } ]

   [ { COLOR | COLOUR }={ BLUE | RED | PINK | GREEN |

                   TURQUOISE | YELLOW | WHITE | DEFAULT } ]

     [ CSET={ ALT | DEFAULT } ]

     [ EDIT={ ALPHA | ALPHANUM | DATEn | DSN | HEX |

              NAME | NAME* | NUM | REAL | SIGNNUM | TIMEn } ]

   [ { HLIGHT | HLITE }={ USCORE | REVERSE | BLINK | NONE } ]

     [ INTENS={ HIGH | LOW | NON } ]

     [ JUST={ LEFT | RIGHT | ASIS | CENTER | CENTRE } ]

     [ MODE={ SBCS | MIXED } ]

     [ NCLKEYWD={ YES | NO } ]

     [ OUTLINE={  {L R T B} | BOX } ]
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     [ PAD={ NULL | BLANK | char } ]

     [ PSKIP={ NO | PMENU } ]

     [ RANGE=(min,max) ]

     [ REQUIRED={ YES | NO } ]

     [ SKIP={ YES | NO } ]

     [ SUB={ YES | NO } ]

     [ TYPE={ OUTPUT | INPUT | OUTVAR | SPD | NULL } ]

     [ VALIGN={ NO | LEFT | RIGHT | CENTER | CENTRE } ]

c | X‘xx’
The field character:
c is the character that is used in the panel definition to identify the start of the field. This is known as a field
character. This must be a single non-alpha and non-numeric character. Any special character (for example, an
exclamation mark) can be used, with the exception of an ampersand (&), which is reserved for use with variables.
X‘xx’ is the hexadecimal value of the field character. Use this notation to specify any value in the range X‘01’ to
X’3F’. Do not use values that correspond to alphanumeric characters, or X‘0E’ (shift in) or X‘0F’(shift out).
Although the panel editor does not let you enter non-displayable hexadecimal attributes (X’01’ to X’3F’) in the
body of the panel, you can use the preparse option to prime the field character value in the panel before issuing
the &PANEL statement.
The first #FLD statement to reference a particular field character defines a new character. Subsequent statements
referencing that same field character modify or extend the attributes of the field character. Three standard field
characters (%, +, _ unless altered by the #OPT statement) are provided. If a default field character (usually % + or
_) is referenced, it is the same as extending or modifying the attributes of an existing field character.
If no additional operands are defined following a new field character, the following defaults apply:
TYPE=OUTPUT INTENS=LOW

No special attributes or internal validation apply.
BLANKS={  TRAIL | NONE | ANY  }

This determines the format for entering data in input fields. By default, a field can contain imbedded blanks
(BLANKS=ANY). Specification of this operand ensures that the entered data does not contain imbedded blanks
and contains only trailing blanks (TRAIL) or no blanks at all (NONE). This operand works independently of the
REQUIRED operand. For optional fields this operand can still be specified to ensure that when data is entered, it
is in the correct format. If &CONTROL PANELRC is not in effect, BLANKS=TRAIL is specified, and the data is in
error, Panel Services redisplays the panel with the &SYSMSG variable set to:
INVALID IMBEDDED BLANKS

If BLANKS=NONE is specified and the data is in error, Panel Services redisplays the panel with the &SYSMSG
variable set to:
INCOMPLETE FIELD

If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead of being
handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error and &SYSMSG
the error message text.

CAPS={  YES | NO  }
Applies to input fields only and determines if entered data is converted to upper case before passing it to the NCL
procedure in the nominated variable. Conversion to upper case is also performed for the data associated with an
input variable before displaying the panel. This does not impact the current contents of the variable unless the
data is modified and entered by the operator. Output fields are displayed exactly as defined and are not subject to
upper case conversion.

NOTE
The effect of CAPS=NO can be negated if the variable that receives the data is used in an assignment
statement (for example, &A = &DATA) within the processing NCL procedure, as data can be converted
to upper case before performing the assignment; see the &CONTROL UCASE option. The CAPS
operand is ignored when operating in a system executing with SYSPARMS DBCS=YES.
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{ COLOR | COLOUR } = { BLUE | RED | PINK | GREEN |                                          TURQUOISE | YELLOW |
WHITE | DEFAULT }

Applies only to IBM terminals with seven-color support and Fujitsu terminals with three- or seven-color support,
and determines the color of the field.
Because the COLOR operand is ignored if the terminal does not support extended color, COLOR can be specified
on panels that are displayed on both color and non-color terminals. COLOR can be used in conjunction with the
HLIGHT operand.
For Fujitsu terminals that support extended color data streams where only three colors are available, the following
color relationships are used:
GREEN

When GREEN is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
RED

When RED is specified, it produces a result of RED on a Fujitsu three-color terminal.
PINK

When PINK is specified, it produces a result of RED on a Fujitsu three-color terminal.
BLUE

When BLUE is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
TURQUOISE

When TURQUOISE is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
YELLOW

When YELLOW is specified, it produces a result of WHITE on a Fujitsu three-color terminal.
WHITE

When WHITE is specified, it produces a result of WHITE on a Fujitsu three-color terminal.
DEFAULT

When DEFAULT is specified, it produces a result of GREEN on a Fujitsu three-color terminal.
Fujitsu seven-color terminals are treated the same as IBM seven-color terminals.
The DEFAULT keyword indicates that the color of the field is determined from the INTENS operand. This is
particularly useful if you want to set the color from an NCL procedure (that is, COLOR=&COLOR is specified and
the NCL procedure can set the &COLOR variable to DEFAULT).

CSET={  ALT | DEFAULT  }
Applies to output fields only. The operand determines which terminal character set to use to display the field. If
you specify CSET=ALT (or ALTERNATE), you can draw box shapes using the following characters:
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Figure 5: Designing Panels

NOTE
CSET=ALT supersedes CSET=ASM in Version 3.1.

EDIT={  ALPHA | ALPHANUM | DATEn | DSN | HEX | NAME |                NAME* | NUM | REAL | SIGNNUM |
TIMEn  }

For input fields this determines additional internal editing to be performed by Panel Services. By default no editing
is performed. Specification of this operand ensures that the entered data conforms to the nominated type. If a field
is mandatory, then REQ=YES should also be specified.
ALPHA

Only accept A to Z.
ALPHANUM

Only accept A to Z, 0 to 9, #, @ and $.
DATEn

Field must be a valid date. The DATEn keyword must correspond to one of the &DATEn system variables,
and indicates that the input field must contain date in the format associated with that system variable.
For example, EDIT=DATE5 indicates that the input field must always contain a date in the format
corresponding to the &DATE5 system variable (MM/DD/YY).
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DSN
Field must be a valid OS/VS format data set name. If required, a partitioned data set (PDS) member
name or Generation Data Group (GDG) number can be specified in brackets as part of the name.

HEX
Only accept 0 to 9 and A to F.

NAME
Field must commence with alpha (A to Z, #, @ or $) and be followed by alphanumerics (A to Z, 0 to 9, #,
@ or $).

NAME*
Field must commence with alpha (A to Z, #, @ or $) and be followed by alphanumerics (A to Z, 0 to 9,
#, @ or $) but can be terminated with a single asterisk (*). This allows a value to be entered that can be
interpreted as a generic request by the receiving procedure.

NUM
Only accept 0 to 9. Specifying EDIT=NUM, in addition to internal Edit validity checking, sets a hardware
flag to inhibit alpha input. This flag is display system dependent for its implementation; either in hardware
or emulation software.

REAL
Input in this field must conform to the syntax for integers, signed numbers or real numbers, including
scientific notation. For information about real number support, see Network Control Language
Programming..

SIGNNUM
Field must be numeric but can have a leading sign (+ or -).

TIMEn
Field must be a valid time. The TIMEn keyword must correspond to one of the &ZTIMEn system variables
and indicates that the input field must be in the format associated with that system variable.
When invalid data is detected and &CONTROL PANELRC is not in effect, standard error processing is
invoked by Panel Services and control is not returned to the NCL procedure until the error is corrected.
For EDIT=NUM the panel is redisplayed with the &SYSMSG variable set to:
FIELD NOT NUMERIC

For EDIT=REAL the panel is redisplayed with the message:
FIELD NOT REAL NUMBER

For EDIT=ALPHA, ALPHANUM, HEX or NAME the panel is redisplayed with the &SYSMSG variable set
to:
INVALID VALUE

For EDIT=DATEn the panel is redisplayed with the &SYSMSG variable set to:
INVALID DATE

For EDIT=DSN the panel is redisplayed with the &SYSMSG variable set to:
INVALID DATASET NAME  or INVALID MEMBER NAME

For EDIT=TIMEn the panel is redisplayed with the &SYSMSG variable set to:
INVALID TIME

In all cases the terminal alarm sounds and the cursor is positioned to the field in error. If a #ERR
statement has been included in the panel definition, processing of the error condition is performed as
defined in that statement.
If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead
of being handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error
and &SYSMSG the error message text.
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NOTE
Use of the EDIT operand might also require the use of the BLANKS operand to ensure that
entered data does not include imbedded blanks. Regardless, editing is performed only for the
length of the data entered and not for the length of the input field. If the entire field must be
entered, the BLANKS=NONE operand should be specified.

{ HLIGHT | HLITE } = {  USCORE | REVERSE | BLINK | NONE  }
Applies only to terminals with extended highlighting support, and determines the highlighting to be used for the
field.
Because the HLIGHT operand is ignored if the terminal does not support extended highlighting, HLIGHT can be
specified on panels that are displayed on terminals that do not support extended highlighting. HLIGHT can be
used with the COLOR operand.
The NONE keyword is provided as a no-impact value that can be used when the highlighting of a field is being
dynamically determined from the NCL procedure and set using variable substitution of the #FLD statement. When
NONE is specified, the HLIGHT operand is ignored.

INTENS={  HIGH | LOW | NON  }
Determines the intensity of the field when displayed.
HIGH

The field is displayed in double intensity. High intensity is normally associated with input fields and other
important data and its use minimized to maintain its effectiveness.

LOW
The field is displayed in low or standard intensity.

NON
The field is displayed in zero intensity. Any data within the field is not visible to the operator. This is
normally used for input fields where sensitive data such as passwords are entered. Use of this attribute
for output fields is meaningless. Color or extended high-lighting attributes are ignored when used in
conjunction with this attribute.

JUST={  LEFT | RIGHT | ASIS | CENTER | CENTRE  }
For output fields, this determines the alignment of the data within the field after trailing blanks have been stripped.
Justification is applied at a field level and should not be confused with VALIGN, which applies to the individual
variable only:

• LEFT results in padding to the right
• RIGHT results in padding to the left
• ASIS is treated as JUST=LEFT for output fields
• CENTER results in padding to both the left and the right.
• For input fields justification occurs both when the data is being displayed and when the data is being

processed on subsequent entry. When an input field is formatted for display (the value currently assigned to
the variable defined in the input field is substituted in place of the variable’s name) the data is justified to the
left and padded to the right for JUST=LEFT or justified to the right and padded to the left for JUST=RIGHT.
JUST=CENTER is treated like JUST=LEFT. For JUST=ASIS data is positioned exactly as defined in the
variable and padding to the right is performed.

• On subsequent re-entry, trailing blanks and pad characters are stripped, unless the trailing pad character is a
numeric, in which case it is not stripped:

• For JUST=RIGHT leading blanks and pads are also stripped (including numerics). Use of JUST=RIGHT for
input fields can inconvenience terminal operators, as it is necessary to move the cursor to the commencement
of the data in the field.

• For JUST=ASIS trailing blanks and pads are stripped, but leading blanks and pads remain intact.
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MODE={  SBCS | MIXED  }
Applies to IBM terminals capable of supporting DBCS data streams. If a panel is sent to such a device, input fields
on the panel that use this #FLD character let the operator enter DBCS characters if MODE=MIXED is specified.
IBM DBCS terminals do not allow DBCS character entry in input fields that specify MODE=SBCS (single byte
character stream).

NOTE
This operand does not apply to Fujitsu or Hitachi terminals, which allow DBCS character entry at any
time.

NCLKEYWD={  YES | NO  }
Specifies whether fields that use this FLD character accept input of words that conflict with NCL keywords. The
default is YES. NO causes an attempt to enter any NCL reserved keyword to be rejected.

OUTLINE={  { L R T B  } | BOX  }
Specifies the extended highlighting outlining option required for this field. Any combination of L (left) R (right) T
(top) or B (bottom) can be coded. The field is outlined at the top or bottom with a horizontal line and at the left and
right border with a vertical line according to the options specified. Alternatively the BOX option can be specified,
which is equivalent to specifying LRTB. This option is terminal dependent.

PAD={  NULL | BLANK | char  }
Applies to INPUT, OUTPUT, and SPD fields.
For output fields PAD works in conjunction with both the JUST and VALIGN operands, one of which must be
specified for PAD to take effect. Determines the pad or fill character to be used when the field is displayed.
The variable substitution process substitutes the data currently assigned to any variables within the field being
processed. Having completed substitution, any difference between the length of the field defined on the panel and
the length after substitution (after stripping trailing blanks) is padded with the specified PAD character.
For input fields, use of the NULL character ensures that the terminal operator can use keyboard insert mode when
entering data. Padding is performed either to the left or the right as specified in the JUST operand.
char

Specifies a single character that is to be the pad character (for example, PAD=-). There is no restriction
on the character used including the use of any of the field characters defined on #FLD statements. Care
should be taken when using numeric pad characters as their use impacts the pad character stripping
process on subsequent entry.

NOTE
Using PAD characters with input fields invokes special processing on subsequent input to ensure that
unnecessary pad characters are stripped before returning the entered data in the nominated variable.

PSKIP={  NO | PMENU  }
Applies to input fields only and determines if panel skip requests are accepted in this field. A panel skip request is
entered in an input field in the format =m.m, where m.m is a menu selection. When entered in an appropriate field
a panel skip to the specified menu selection is performed.
NO

The input field is not scanned for panel skip requests.
PMENU

The input field is scanned for panel skip requests and actioned.
RANGE=(min,max)

For numeric fields, specifies the range of acceptable values. The range includes all numbers, from the minimum
number (min) to the maximum number (max). Both min and max must be specified and max must be equal to
or greater than min. Use of this operand forces EDIT=NUM. If the entered number falls outside the acceptable
range, and &CONTROL PANELRC is not in effect, Panel Services redisplays the panel with the &SYSMSG
variable set to:
NOT WITHIN RANGE
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If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead of being
handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error and &SYSMSG
the error message text.

REQUIRED={  YES | NO  }
Specifies that this is a mandatory field that must be entered by the user. If &CONTROL PANELRC is not in effect,
Panel services rejects any entry by the user unless this field has been entered. If not entered, Panel Services
redisplays the panel with the &SYSMSG variable set to:
REQUIRED FIELD OMITTED

The terminal alarm sounds and the cursor is positioned to the omitted field. If a #ERR statement has been
included in the panel definition, processing of the error condition is performed as defined by the #ERR statement.
Failure to include the &SYSMSG variable on the panel suppresses this error message. This operand can be
abbreviated to REQ=.
If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead of being
handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error and &SYSMSG
the error message text.

SKIP={  YES | NO  }
For output fields only, determines if the skip attribute is to be assigned to the field. The result of using this option
is that the cursor skips to the next input field if the preceding input field is entered in full and the intervening output
field is specified with the SKIP operand.

NOTE
This operand is NO by default, as field skipping can unexpectedly place the cursor in the wrong screen
window when operating in split screen mode.

SUB={  YES | NO  }
For output fields only, determines if variable substitution is to be performed. This operand can be used for fields
where data contains the & character. This results in the current value of that variable being substituted, or the
variable being eliminated if no value was assigned. This operand is ignored for both INPUT and SPD fields.

TYPE={  OUTPUT | INPUT | OUTVAR | SPD | NULL  }
Determines if the field is to be processed as an output-only field (OUTPUT and OUTVAR), input field (INPUT),
Selector Pen Detectable (SPD) field or pseudo input field (NULL).
OUTPUT

A protected field is created that does not allow keyboard entry. This field can contain a mixture of fixed
data and variables. Each variable must commence with an ampersand (&). Substitution of variables is
performed using the variables available to the invoking NCL procedure at the time the &PANEL statement
is issued. Global variables can be referenced in an output field. Alignment and padding is performed
according to the rules defined for the field.

INPUT
An unprotected field is created that allows keyboard entry. This field must contain a single variable
name (without the ampersand). This single variable must immediately follow the field character. System
variables and global variables cannot be used in an input field. Subsequent data entered into this field
is made available to the invoking NCL procedure in this variable on return from the &PANEL statement.
Specification of multiple variables or a mixture of variables and fixed data in an input field results in an
error.

OUTVAR
The same as TYPE=OUTPUT except that an & is inserted by Panel Services between the field attribute
and the next character. This means that you can follow a TYPE=OUTVAR field character with a variable
name without the ampersand. This facility makes it easy to create fields that switch between input and
output under NCL control. For example, a panel could contain the statements:
#FLD $ TYPE=&INOUT

+ Record Key .....$RKEY +
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An NCL procedure then sets the variable &INOUT to control if the data in the variable &RKEY is output
only, or if it can be modified by an operator:
&INOUT = OUTVAR   -* the value is output only.

&INOUT = INPUT    -* the Operator can modify the 

                   -* field.

NOTE
A similar effect can be achieved using &ASSIGN OPT=SETOUT.

SPD
A protected field is created in selector pen detectable format. This enables the terminal operator to
select the field using either a LIGHT PEN or the CURSOR SELECT key. SPD field characters must
be immediately followed by one of the three designator characters (?, &, or a blank), which can in turn
optionally be followed by one or more blanks. A single variable with no other fixed data must also be
defined within the field. This single variable must be defined omitting the ampersand (&) and cannot be
a system or global variable. If selected by the user, the variable nominated in the SPD field is set to the
value SELECTED on return to the NCL procedure. If not selected, the variable is set to a null value.

NULL
An unprotected field is created that allows keyboard entry. However, the field need not contain the name
of an input variable to receive data entered in the field as any data entered by the terminal operator in a
TYPE=NULL field is ignored. Display data in this field can be in any format. The NULL option is supplied
to accommodate 4 color terminals where the field attribute byte is used to determine the color in which
the field is displayed (7 color terminals utilize an extended data stream to set the color). The NULL option
indicates that Panel Services is to use an unprotected field attribute in conjunction with the INTENS
operand value, to determine the color of the field.

VALIGN={  NO | LEFT | RIGHT | CENTER | CENTRE  }
Applies to output fields only and is ignored if specified for an input field. Determines the alignment of data for an
individual variable only. This should not be confused with the JUST operand, which applies to field alignment after
all variable substitution has been completed. The VALIGN operand is designed to facilitate tabular output without
the need to specify many individual field characters on the panel.
The substitution process substitutes the data assigned to a variable in place of the variable name. No additional
blanks are created or removed during this process. Thus, if the data being substituted is shorter than the name
of the variable itself (for example, the variable &OUTPUTDATA is currently set to 5678) then data following the
variable name is shifted left to occupy the area remaining after the removal of the variable name. This destroys
any tabular alignment where the length of the data for each variable differs. The VALIGN option ensures that the
data to the right of the variable is not shifted to the left if the data being substituted is shorter than the variable
name. The length of the variable name (including the ampersand) is the important factor and determines the
number of character positions to be preserved during the substitution process.
However, data truncation is not performed and if the data being substituted is longer than the variable name, the
data to the right is moved to accommodate all the substituted data. VALIGN works in conjunction with the pad
character specified on the PAD operand. The pad character is used to fill any differences between the data being
substituted and the length of the variable name being replaced.
VALIGN=NO

No alignment or padding is performed.
VALIGN=LEFT

Data is aligned to the left and padded to the right. An abbreviation of L is acceptable.
VALIGN=RIGHT

Data is aligned to the right and padded to the left. An abbreviation of R is acceptable.
VALIGN=CENTER

Data is centered (or one position to the left for an odd number of characters) and padded both to the left
and to the right. An abbreviation of C is acceptable.
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Examples:

#FLD   #   TYPE=INPUT REQ=YES EDIT=NUM COLOR=RED RANGE=(1,3)

#FLD   #   BLANKS=TRAIL PAD=_

#FLD   #   TYPE=OUTPUT COLOR=&COLOR HLIGHT=&HLIGHT

#FLD   (   TYPE=INPUT INTENS=HIGH EDIT=DATE4

#FLD   @   HLIGHT=BLINK

#FLD   /   TYPE=SPD

#FLD   %   JUST=R PAD=- -* supplementing default output char

#FLD   _   JUST=ASIS    -* supplementing default input char 

#FLD + VALIGN=RIGHT JUST=CENTER

         -* null pad assumed

Notes:

• Multiple #FLD statements can be used for the same field character if insufficient space is available on a single
statement.

• Symbolic variables can be included in a #FLD statement. Variable substitution is performed prior to processing the
statement, using variables available to the NCL procedure at the time the &PANEL statement is issued.

• The default field characters can be altered using the DEFAULT operand of the #OPT control statement.
• The #ERR control statement can be used to greatly simplify the redisplay of a panel to indicate a field in error.
• The &CONTROL PANELRC operand can be used to specify that the NCL procedure receives control for further

processing when internal validation detects an error in data entered by the operator. When this technique is used the
procedure can determine the field in error (from the &SYSFLD variable) and the error message to be issued (from
the &SYSMSG variable) and alter its processing accordingly, including altering the text of the error message in the
&SYSMSG variable if required.

NOTE Statement

The #NOTE statement provides a means of placing documentation within a panel definition. The #NOTE statement is
not processed and is ignored. Multiple #NOTE statements can be specified. However, as with #FLD, #ERR, and #OPT
statements, all #NOTE statements must precede the start of the panel. The start of the panel is determined by the first line
that is not a control statement or #NOTE statement.

This statement has the following format:

#NOTE any text

any text
Any free form user text.

Examples:

#NOTE This panel is used by the Network Error Log System

#NOTE INWAIT=60 CURSOR=&CURSORFLD

NOTE
 As shown in the example above the #NOTE statement can provide a simple means of temporarily nullifying
another control statement allowing for easy reinstatement when required.

OPT Statement

This statement defines panel processing options.
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Before parsing, the #OPT statement is scanned and any variables are substituted. This makes it possible to dynamically
tailor any of the operands on the statement.

Multiple #OPT statements can be specified. However, as with #FLD, #ERR and #NOTE statements, all #OPT statements
must precede the start of the panel, which is determined by the first line that is not a control statement.

This statement has the following format:

#OPT [ ALARM={ YES | NO } ]

     [ BCAST={ YES | NO } ]

     [ CURSOR={ varname | row,column } ]

     [ DEFAULT={ hlu | X‘xxxxxx’ } ]

     [ ERRFLD=varname ]

     [ FMTINPUT={ YES | NO } ]

     [ IPANULL={ YES | NO } ]

     [ INWAIT=ss.th ]

     [ PREPARSE={ (c,S) | (c,D) } ]

     [ UNLOCK={ YES | NO } ]

     [ MAXWIDTH={ YES | NO } ]

ALARM={  YES | NO  }
Determines whether the terminal alarm is to be rung when the panel is displayed. Dynamic control of the alarm
can be achieved by changing the value of the ALARM operand using a variable set prior to issuing the &PANEL
statement.
If internal validation has detected an error, and the panel is being redisplayed to indicate the error, this operand is
ignored and the terminal alarm rung. The #ERR statement can be used to alter the processing performed when
an error condition is detected.

BCAST={  YES | NO  }
Specifies that the panel is to be redisplayed automatically if a broadcast is scheduled. By default, the only
panels that are redisplayed automatically are those that contain one or more of the special broadcast variables,
&BROLINEn. If BCAST=YES is coded, a broadcast causes the panel to be redisplayed even if it does not contain
any of the &BROLINEn variables.

CURSOR={  varname | row,column }
Specifies the name of a variable in either an INPUT or SPD field where the cursor is to be positioned.
Alternatively, the precise co-ordinates for the cursor can be defined as row,column.
The value of varname should be the variable name WITHOUT the ampersand, just as used in the INPUT or SPD
field (for example, CURSOR=FIELD5).
Where co-ordinates are specified, row must be specified in the range 1 to 62 and column in the range 1 to 80.
The row and column values are always relative to the start of the current window and therefore remain unchanged
when operating in split screen mode. The &CURSROW and &CURSCOL system variables can be used to
determine the location of the cursor on input to the system.
Dynamic positioning of the cursor can be achieved by using a variable or variables (including the ampersand) in
place of varname or row,column. The invoking NCL procedure can set the variables to the name of the field to
contain the cursor or the coordinates prior to issuing the &PANEL statement.
If internal validation detects an error, and the panel is being redisplayed to indicate the error, the CURSOR
operand is ignored and the cursor is positioned to the field in error.
Specifying varname with a name other than the name of a variable used in an INPUT or SPD field results in an
error. If coordinates are used, and they lie outside the dimensions of the window currently displayed, the cursor is
positioned in the upper left corner of the window.
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DEFAULT={  hlu | X‘xxxxxx’  }
This operand alters the three standard default field characters. If the #OPT statement is omitted, or the DEFAULT
operand not used, three standard field characters are provided for use when defining the panel. They are as
follows:
%

protected, high-intensity
+

protected, low-intensity
_

unprotected, high-intensity
It might be necessary to select alternative field characters, for example if the underline character is required within
the body of the panel for some reason.
The DEFAULT=hlu operand must always specify three characters. The characters chosen must be non-alpha
and non-numeric, that is, any special character except ampersand (&), which is reserved for variables. They
must not duplicate another field character, except one already defined as a default. The order of the characters is
significant, as the attributes of the standard default characters apply in the order described above.
Therefore specification of DEFAULT=*+/ results in:
*

protected, high-intensity
+

protected, low-intensity
/

unprotected, high-intensity
You can also specify the default field characters in hexadecimal in the following format:
DEFAULT=X’xxxxxx’

Each xx pair represents a hexadecimal number in the range X‘00’ to X‘FF’. All numbers except X‘00’ (null), and
X‘40’ (blank) or X‘50’ (ampersand), are valid. This even allows alphanumeric characters to be used as field
characters. For example, if you specify X‘C1’, any occurrence of the letter A in the panel definition is treated
as the default character. (It is advisable to use hexadecimal values that do not correspond to alphanumeric
characters.)
For example, specification of DEFAULT=‘010203’ results in the following:
X‘01’

protected, high-intensity
X‘02’

protected, low-intensity
X‘03’

unprotected, high-intensity
ERRFLD=varname

Specifies the name of a variable in an INPUT field that is in error and for which error processing is to be invoked
as defined on a #ERR statement. Use of this operand without including a #ERR statement within the panel
definition results in an error. The ERRFLD operand provides a simple way of informing Panel Services that the
field identified by varname is in error. Panel Services displays the panel using the options defined on the #ERR
statement. The #ERR statement could indicate that the error field is to be displayed in reverse-video, colored red
and the terminal alarm sounded. Use of the ERRFLD operand can be accompanied by the assignment of some
error text into a variable appearing on the screen that identifies the nature of the error.
The operand can be specified with the name of a variable (including the &) that is set to null unless an error
occurs, in which case the NCL procedure sets the variable to the name of the field in error prior to issuing the
&PANEL statement to display the panel.
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ERRFLD provides the panel designer with a simple means of changing the attributes of a field (such as color and
high-lighting) without the need to resort to dynamic substitution of #FLD statements.
Consider the case where an input field &INPUT1 is found to be in error and the #OPT statement has been defined
with ERRFLD=&INERROR. The NCL procedure assigns the name of the variable used to identify the input field,
in this case INPUT1 (minus the &), into &INERROR, and then redisplays the panel.
&INERROR = INPUT1

&SYSMSG  = &STR THIS FIELD IS WRONG

&PANEL  MYPANEL

NOTE
In this example, the text that identifies the nature of the error has been assigned into the variable
&SYSMSG, which is defined somewhere on the panel.The same effect can be achieved by using the
&ASSIGN OPT=SETERR verb. This allows more than one field to be marked as in error.

ASSIGN OPT=SETERR is only effective if &CONTROL FLDCTL is in effect.

FMTINPUT={  YES | NO  }
Determines if input fields are to be formatted when a panel is displayed. This is a specialized option that is
designed to be used in conjunction with INWAIT. When processing with INWAIT, the time interval might expire
at the instant when data is being entered by the operator. If the same panel is redisplayed to update the screen
contents, the data entered by the operator is lost as the new panel is written. FMTINPUT can be used to bypass
formatting of input fields and hence when the panel is redisplayed only output fields are written. The value of
this operand can be assigned to a variable from within the NCL procedure and changed between YES and
NO as required (#OPT FMTINPUT =&YESNO). Care must taken when using this facility, as incorrect use of
FMTINPUT=NO can result in validation errors. Ideally, a panel should be displayed initially with FMTINPUT=YES
and only when the INWAIT timer expires is it redisplayed with FMTINPUT=NO.

IPANULL={  YES | NO )
The default YES, specifies that if the panel is displayed with the INWAIT option and the time specified on the
INWAIT expires so that control is returned to the procedure without any panel input, or input is caused by a PA
key, all variables associated with the panel input fields are to be set to null value.
If you do not want input field variables to be erased, if INWAIT completes, or a PA key is pressed, specify
IPANULL=NO.

INWAIT=ss.th
Specifies the time in seconds and/or parts of seconds that Panel Services is to wait for input from the terminal
prior to returning control to the NCL procedure following the &PANEL statement. By default the system waits
indefinitely for input having displayed a panel. This might not always be desirable, as is the case where a terminal
is performing a monitoring function where input might be infrequent or never occur. If INWAIT is utilized and the
specified time elapses, control is returned to the NCL procedure with all input or SPD variables set to null. Should
input be made during the time interval, the time period is canceled and standard processing will proceed.
The maximum value that can be specified for INWAIT is 86400.00 seconds (24 hours).
Specification of part seconds is possible. For example:
INWAIT=.5

INWAIT=20.5

INWAIT=.75

Any redisplay of a panel, for example, by using the clear key, causes the panel to be redisplayed and the time
interval reset.
Specification of internal validation options, such as REQUIRED=YES are ignored if the time interval expires
before input is received.
Specification of INWAIT=0 or INWAIT=0.00 indicates that no input is to be accepted and control is returned to the
NCL procedure immediately after the panel has been displayed. In this case the period that the panel remains
displayed is determined by subsequent action taken by the procedure.
The invoking NCL procedure can determine if the INWAIT time elapsed or if data was entered by testing the
&INKEY system variable. &INKEY is set to the character value of the key pressed by the operator to enter the

 254



 Netmaster® Shared Content Library 12.2

data (for example, Enter or F1). If the INWAIT time interval elapsed, and no entry was made, the &INKEY variable
is set to null. If processing with &CONTROL PANELRC is in effect, &RETCODE is set to 12 to indicate that the
INWAIT timer has expired.

NOTE
INWAIT is ignored for asynchronous panels.

PREPARSE={  (c,S) | (c,D)  }
Preparsing provides a means for dynamically modifying the location of field characters in a panel. The position
of field characters (as defined by the #FLD control statement) is determined when the panel is created by Panel
Services and remains fixed until the panel is modified.
Although the attributes of each field character (such as the color of the field) can be modified by the use of
variables in the #FLD statement, this technique is limited in the number of variations that can be achieved.
The PREPARSE operand requests that Panel Services perform a preliminary substitution scan of each panel line
prior to processing the line for field characters. The PREPARSE operand specifies a substitution character c that
is to be used to determine where substitution is to take place. This character is processed in exactly the same
manner as an ampersand (&) is processed during standard substitution.
The ability to specify a character other than an ampersand means that preparsing does not impact standard
substitution when it is performed following preparsing. Preparsing can be used to alter a field character that
appears in a particular position, thereby allocating a new set of attributes to the field or to create entire new fields
(or complete lines) that in themselves contain the required field characters.
(c,S)

Indicates that the character c is to be used as the preparse character for the panel, but that the Static
Preparse Option is to apply during preparse processing. This prevents the movement of preparse or
field characters during the substitution process. This option is useful when panels are being dynamically
modified to hold data that can vary in length but is to be displayed in columns. If necessary, substituted
data can be truncated if it is too long to fit into its target field without overwriting the next occurrence of a
preparse or field character on the same line.

(c,D)
Indicates that the character c is to be used as the preparse character for the panel, but that the Dynamic
Preparse Option is to apply during preparse processing. The dynamic option allows the movement of
preparse or field characters to left or right of their original position to accommodate differing lengths of
data being substituted into the panel.

UNLOCK={  YES | NO  }
Determines if the terminal keyboard is to be unlocked when the panel is displayed. Specification of UNLOCK=NO
prevents entry of data by the terminal operator, and can be used in conjunction with the INWAIT operand where a
panel was being displayed for a short period, prior to progressing to some other function.

MAXWIDTH={ YES | NO }
Specify MAXWIDTH=YES to indicate the display is to be wider than the standard 80 character width.
MAXWIDTH=YES means that panel services will use the number of columns available on the terminal (&ZCOLS).

Examples:

#OPT DEFAULT=#$% 

#OPT INWAIT=60 CURSOR=&CURSORFLD

#OPT CURSOR=IN1 ALARM=YES

#OPT ALARM=&ALARM PREPARSE=($,D)

#OPT ERRFLD=&INERROR

#OPT INWAIT=.5 UNLOCK=NO PREPARSE=($,S) 

#OPT CURSOR=5,75

#OPT CURSOR=&ROW,&COLUMN FMTINPUT=&FMT
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Notes:

• Multiple #OPT statements can be used if required.
• Symbolic variables can be included in a #OPT statement. Variable substitution is performed prior to processing the

statement.
• Panel redisplay following use of the CLEAR key is automatic. Control is not returned to the invoking NCL procedure.

The attributes of the standard default characters can be modified using a #FLD statement that adds additional
attributes (such as color) or alters existing attributes.

TRAILER Statement

This statement provides a means of placing specified lines at the end of the screen, regardless of screen size.

The #TRAILER statement can be used to position function key prompts at the bottom of the screen.

Indicate the start of the trailer lines with a #TRAILER START statement. Then enter the lines to appear at the bottom of
the screen, followed by a #TRAILER END statement.

This statement has the following format:

#TRAILER [ START | END ]

         [ POSITION={ YES | NO } ]

START
Indicates the start of the lines to be placed in the trailer. Each line following this line until a #TRAILER END
statement or another control statement such as #FLD is placed in the trailer.

END
Indicates that this is the end of the lines to be placed into the trailer. There must have been a #TRAILER START
statement earlier in the panel definition. No other operands can be specified on a #TRAILER END statement.

POSITION={ YES | NO }
Specifies if the trailer lines are to be displayed. The values available are as follows:
YES

The trailer lines are displayed on the final lines of the physical screen.
NO

This value can be used to suppress the display of the trailer lines, even though they remain in the panel
definition.

Examples:

#TRAILER START

%This appears on the last line of the panel

#TRAILER END

Notes:

• The #TRAILER statements must appear before the first panel line in the definition. If you want to preparse the lines,
you must place the #TRAILER statements after the #OPT PREPARSE= statement.

• The field attribute characters that you use in the trailer lines can be defined before or after the trailer lines in the panel.
• The trailer lines cover any panel lines that would otherwise have been displayed.
• The trailer lines are positioned so that they end at the bottom of the physical screen if the window starts at the top of

the screen.
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Maintaining Menus
This section describes the Common Application Services (CAS) Menu facility.

CAS builds and presents menus, manages user interaction with menus, and provides you with facilities for maintaining
menu definitions.

A menu definition contains the information required to build a menu and display it to the user.

A menu definition consists of the following:

• A menu description that includes the menu identifier, its title and other presentation settings
• A series of menu options to be displayed on the menu and their corresponding actions
• A series of menu input fields when data needs to be entered on a menu panel in support of a particular option

Adding a Menu Definition

Defining a menu requires you to fill in three panels. The first of these contains menu identification and presentation details;
the second defines the menu options and their corresponding actions; and the third specifies the input fields required for
each menu option.

The first panel is the CAS : Menu Description panel.

 PROD----------------------- CAS : Menu Description -----------------Page 1 of 3

 Command ===>                                                    Function=Update

 Appl ID ...................+ TST

 Menu Number ................ 001

 Menu Title ................. Test Application Menu_____________________________

 Is This a Primary Menu? .... YES (YES or NO)

 Display Userid Info Box? ... NO_ (YES or NO)

 Menu Shortcut ..............

 Menu Service Procedure ..... ________

 Top Left Corner Display .... SOLVPROD____

 Top Right Corner Display ... TST001______

 Menu Input Field Attributes:

 Mandatory Input ............ _

 Optional Input ............. _

 High Intenstity Output ..... _

 Low Intensity Output ....... _

  F1=Help      F2=Split     F3=File      F4=Save

                            F9=Swap                  F11=Page 2   F12=Cancel

For information about the fields displayed on the panel, press F1 (Help).

After completing the menu definition details, press F11 (Page 2). The CAS : Menu Options panel is displayed. Specify
menu options using this panel.

 PROD------------------------ CAS : Menu Options --------------------Page 2 of 3

 Command ===>                                                    Function=Update
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 Appl ID ... TST      Menu Number ... 001

        Opt     Description                                       Shortcut

 ___  1 A__ ... Application Register______________________________

        Shrvars NONE____________________________________________________________

        Action  EXEC $CACALL OPT=ACTION CLASS=MENU ACTION=DISPLAY_______________

                NAME=’APPL=TST MENU=20’_________________________________________

                ________________________________________________________________

                ________________________________________________________________

 ___  2 C__ ... Common Application Services Maintenance___________

        Shrvars NONE____________________________________________________________

        Action  EXEC $CACALL OPT=ACTION CLASS=MENU ACTION=DISPLAY_______________

                NAME=’APPL=TST MENU=30’_________________________________________

                ________________________________________________________________

                ________________________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save

  F7=Backward  F8=Forward   F9=Swap     F10=Page 1   F11=Page 3   F12=Cancel

Enter the following four fields once for each option to be displayed on the menu. (You can define up to 15 options; use F8
(Forward) and F7 (Backward), to scroll between them.)

For information about the fields displayed, press F1 (Help).

If you do not want any input fields to appear on the menu, then the definition is complete when you have finished
specifying the menu options. Press F3 (File) to save the menu definition.

If any of the options on your menu require data from the user, you need to define input fields. Press F10 (Page 3) to go to
the CAS : Menu Input Fields panel.

 PROD--------------------- CAS : Menu Input Fields -----------------Page 3 of 3

 Command ===>                                                    Function=Update

 Appl ID ... TST      Menu Number ... 001

 Use the attributes below to build the field input line beneath Related Options.

   _=Input (Mandatory)   \=Input (Optional)   ¡=Output (High)   ‘=Output (Low)

 ___  1  Required for ... A_____________________________________________________

         Optional for ... ______________________________________________________

 ‘Application ID.....\#LH‘     (Required !A‘)___________________________________

 ___  2  Required for ... ______________________________________________________

         Optional for ... ______________________________________________________

 _______________________________________________________________________________

 ___  3  Required for ... ______________________________________________________

         Optional for ... ______________________________________________________

 _______________________________________________________________________________

 ___  4  Required for ... ______________________________________________________

         Optional for ... ______________________________________________________
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 _______________________________________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save

  F7=Backward  F8=Forward   F9=Swap     F10=Page 2                F12=Cancel

Enter the following data on the CAS : Menu Input Fields panel to define up to 15 input fields on the menu (use F8
(Forward) and F7 (Backward) to scroll between them).

For information about the fields displayed, press F1 (Help).

The line editor commands available in the CAS : Menu Options panel are available on this panel.

After specifying the menu’s input fields, press F3 (File) to add the menu definition. To cancel the menu specification, press
F12 (Cancel).

Viewing a Menu Definition

Option V displays the menu as the user will see it.

 PROD----------------------- Test Application Menu -----------------------TST001

 Select Option ===>

    A   - Application Register

    C   - Common Application Services Maintenance

    X   - Exit

 Application ID..... ___      (Required  A )

  F1=Help      F2=Split     F3=Exit      F4=Return

                            F9=Swap

Maintaining Lists
This section describes the Common Application Services (CAS) List facility and how to create and maintain list definitions.

Lists are defined and then stored on a database. They can be recalled to display a series of items as required on a panel.
These items are typically objects and are identified with a series of attributes that relate to the object. For example, they
may be identified with the object’s identifier and description.

The list facility provides a generalized method for displaying and allowing selection of list items. The same list definition
can be used to display the following lists:
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Action List
Displays a series of objects against which actions can be applied

Single Select
Displays a series of items from which one is selected

Multiple Select
Displays a series of items from which one or more are selected

Numbered List
Displays a series of items that are numbered -- an item is selected by entering its corresponding number

The type of list that is created from a list definition is determined by the call to $CACALL, the CAS interface.

To create a list, specify a list definition. A list definition comprises the following:

• Identifying information about the list and a specification of its behavior
• The source of the data to be displayed on the list
• A service procedure that is used to retrieve items to be included in the list
• A criteria definition to be used to determine an item’s eligibility for inclusion on the list
• A sort expression to determine how items in the list are sorted
• Line entry presentation attributes that let you highlight specific records in a list based on a condition that you specify
• The format of the list

Defining a List

To define a list, complete information on the following panels:

• List Description panel
• List Criteria panel
• List Entry Line Presentation Attributes panel
• List Format panel
• List Entry Line Fields panel

List Description Panel

The CAS : List Description panel, shown below, is the first panel that appears.

 PROD---------------------- CAS : List Description -----------------Page 1 of 4

 Command ===>                                                       Function=Add

 Appl ID ..............+ ___

 List Type ............. _______   (PUBLIC or PRIVATE)

 Userid ................ ________  (Userid if PRIVATE)

 List Name ............. ________

 Description ........... ________________________________

 Title ................. __________________________________________________

 Status ................ ACTIVE__        Group ..............+ ____________

 Service Procedure ..... ________        Data Source ......... ____________

 Get All Entries? ...... YES             Exit Name ........... ________

 Add Allowed? .......... YES             Help Name ........... ____________

 Default Mnemonic ...... B__             Select Mnemonic ..... S__

 Entry Msg Position .... 2__             Entry Msg Length .... ___

 Present Empty List? ... YES             Auto Refresh Rate ... _____

                                         Heading Sub Char .... ___
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 Comments .............. __________________________________________________

                         __________________________________________________

                         __________________________________________________

                         __________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save

               F8=Forward   F9=Swap                               F12=Cancel

The list description panel is used to specify identifying information about the list and its behavior.

You can specify whether a list is active or inactive. Inactive list definitions cannot be used and do not appear on a list of
lists. A list can also be defined as private to a specific user -- unlike a public list that is available to all users.

Lists can, optionally, be defined as belonging to a group. A group is a logical collection of lists and represents a
convenient way of displaying only those lists that are relevant when a list of lists is displayed. For example, you could
assign all lists relating to problem management to a group.

The list service procedure retrieves list items and processes requests to perform actions against list items. A list service
procedure is dependent on the list’s data source.

You can specify the identifier of the help definition to be used when help is requested in the list panel. In addition you can
specify the name of a list exit procedure to perform application specific processing.

For information about the fields and options displayed, press F1 (Help).

List Criteria Panel

After entering the list description details, press F8 (Forward) to specify the list criteria on the CAS : List Criteria panel.

 PROD------------------------- CAS : List Criteria ------------------Page 2 of 4

 Command ===>                                                       Function=Add

 Appl ID ............... TST

 List Type ............. PUBLIC    (PUBLIC or PRIVATE)

 Userid ................           (Userid if PRIVATE)

 List Name ............. TST001

 Criteria Appl ID .....+ ___

          Type ......... ________  (PUBLIC or PRIVATE or FREEFORM)

          Userid ....... ________  (Userid if PRIVATE)

          Name ........+ ________

 Sort Expression ....... _______________________________________________________

                         _______________________________________________________

 Format List Appl ID ..+ ___

             Type ...... _______   (PUBLIC or PRIVATE)

             Userid .... ________

             Name .....+ ________

  F1=Help      F2=Split     F3=File      F4=Save

  F7=Backward  F8=Forward   F9=Swap                               F12=Cancel

This panel is used to optionally specify a criteria, sort expression and existing list format to be used by the list definition.

 261



 Netmaster® Shared Content Library 12.2

A criteria can be associated with a list (that is used by the service procedure) to filter items to be included on the list. This
criteria can be an existing criteria definition or a freeform criteria in which the user enters the details of the criteria at run
time.

You can specify a sort expression to determine the order that items are displayed. The sort expression is used by the
list service procedure and thus the syntax and complexity of this expression is dependent on this procedure. If a sort
expression is not specified, items are displayed in the order in which they are retrieved by the service procedure.

This panel also lets you specify the identifier of an existing list definition from which the format and presentation attributes
for the current list are drawn.

For example, if you want to define several lists that share the same format, you can define a list to be used as a template.
This list should be set to INACTIVE so that it cannot be used, and does not appear on a list of lists. You can then define
subsequent lists in the same format as the template list.

For information about the fields and options displayed, press F1 (Help).

List Entry Line Presentation Attributes Panel

After entering the list criteria details, press F8 (Forward). The CAS : Entry Line Presentation Attributes panel appears.

 PROD-------- CAS : List Entry Line Presentation Attributes -----Page 3 of 4

 Command ===>                                                       Function=Add

 Appl ID ... TST      Type.Userid ... PUBLIC                 Name ... TST001

 Attr Test

 HRN  &PRIORITY = 1_____________________________________________________________

 HPN  &PRIORITY = 2_____________________________________________________________

 HWN  &PRIORITY = 3_____________________________________________________________

 HTN  &PRIORITY = 4:5___________________________________________________________

 HBN  &PRIORITY = 6:7___________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

 ___  __________________________________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save

  F7=Backward  F8=Forward   F9=Swap                               F12=Cancel

This panel lets you specify presentation attributes (color and highlighting) for specific records based on a condition (a
boolean expression) that you specify. This means that you can highlight particular records of interest in a list to make them
easier to identify.

For example, consider a list of problem records. You can specify a condition to identify all problem records that have the
status of OPEN and set the display attributes to show those records in, for example, red, flashing text. You need to enter a
code representing the presentation attributes and a matching boolean expression for the record that you want highlighted.
Enter up to 15 presentation attribute / boolean test pairs to highlight the specified entries within the list.
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In the example shown, records with a priority of 1 are shown in high intensity red, with priority 2 are shown in high intensity
pink, with priority 3 in high intensity white, with priority 4 or 5 in high intensity turquoise, and those with a priority of 6 or 7
in high intensity blue.

NOTE
 If you specified that the format for the list be drawn from an existing list definition, you cannot define entry line
presentation attributes.

NOTE
A text editor is included that contains commands that you can use.

For information about the fields and options displayed, press F1 (Help).

List Format Panel

After entering the Entry Line Presentation Attributes, press F8 (Forward) to specify the list format on the CAS : List Format
panel.

 PROD-------------------------- CAS : List Format -------------------Page 4 of 4

 Command ===>                                   Function=Add Scroll ===> PAGE

 Appl ID ... TST      Type.Userid ... PUBLIC                 Name ... TST001

 LINE <---+----10---+----20---+----30---+----40---+----50---+----60---+----70---

 **** ****************************** TOP OF DATA *******************************

 0001 A>S/B=Browse U=Update C=Copy P=Print D=Delete

 0002 M>S/=Select

 0003 S>S/=Select (one only)

 0004 Number    Description

 0005 &PROBID   &DESCRIPTION

 0006 Number    Severity Status     Occurred Date/Time

 0007 &PROBID   &SEV     &STATUS    &OCCURDATE  &OCCURTIME

 0008 Number    Created     Last Updated

 0009 &PROBID   &CRTDATE    &UPDDATE    &UPDTIME  &UPDUSERID

 **** ***************************** BOTTOM OF DATA *****************************

  F1=Help      F2=Split     F3=File      F4=Save      F5=Fields    F6=Change

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right    F12=Cancel

A list’s format determines how list items are displayed, the other attributes that are displayed about each item, and static
heading and option text. This panel displays a text editor that is used to define the format of a list.

A list format consists of:

• Up to four comment lines; one for each list type
• Up to 10 screen formats. Each screen format defines a screen that is displayed when the list is presented to a user

(that is, a list can be presented over ten screens). F11 (Right) and F10 (Left) can be used to scroll between the
screens.

A screen format consists of:
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• Up to 10 heading lines
• An entry line, which contains the list data. (Each line of a displayed list is referred to as an entry line.)

At the top of the CAS : List Format panel text area, you can enter up to four comment lines, one for each type of list, to
display specific instructions to the user. When the list is displayed, the appropriate comment line is shown on line 4 of the
list panel. Comment lines are optional.

Use the following codes at the beginning of your comment line as follows:

A>
Defines instructions for an Action List.

M>
Defines instructions for a Multiple Select List.

S>
Defines instructions for a Single Select List.

N>
Defines instructions for a Numbered List.

Comment lines can contain NCL variables. For instance, you might want a comment line for an Action List to describe only
those actions for which a user is authorized. You could achieve this by setting the entire comment line through a variable
set by the list’s service or exit procedure.

Any NCL variables defined in the comment line (except for system variables) must be set by the service procedure or
list exit. The variable data in the comment line is then substituted by the system when a list is displayed using the list
definition.

After entering the comment lines, to display the actual list entries you must define one or more screen formats (up to a
maximum of 10). Each of these screen formats consists of a heading and an entry line.

NOTE
 

• If you specified that the format for the list be drawn from an existing list definition, you cannot define a list format.
• A heading (up to 10 lines long) can contain constant or variable data, or both. Constant data is static, while variable

data is set by the service procedure or list exit and substituted into the expression when the heading is displayed. For
variables to be recognized, a Heading Sub Char must be specified; for example, if the NCL variable &USERID is used
in the heading definition and the Heading Sub Char has been defined as &, the variable is replaced by the user’s user
ID when the heading is displayed.
If you wanted the & to appear as a constant in the heading, you would have to define a different Heading Sub Char;
therefore, if you specify the ~ character as the Heading Sub Char, for the previous example you would use ~USERID
instead of &USERID.

• An entry line consists of entry line fields (NCL variables), each of which is replaced by an attribute of the list item when
the list is displayed. An entry line can also contain constant data. Note, however, that the first non-blank character on
the line must be an ampersand (&).
Entry line fields can be the following:

• Real variables
• Aliases for real variables

List Entry Line Fields Panel

To use aliases, press F5 (Fields). The CAS : List Entry Line Fields panel is displayed. This panel displays all the entry line
fields defined on the CAS : List Format panel.

PROD-------------------- CAS : List Entry Line Fields -------------------------

 Command ===>                                      Function=Add Scroll ===> PAGE
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 Appl ID ... TST      Type.Userid ... PUBLIC                 Name ... 001

 Entry Line Field  Real Field

 A                 TSTID

 B                 TSTTYPE

 C                 TSTTIME

 D                 TSTDATE

 E                 TSTGROUP

 F                 NAME

 G                 PHONE

 CREDAT            CREDAT

 CRETIME           CRETIME

 CREUSER           CREUSER

 UPDTDATE          UPDTDATE

 UPDTTIME          UPDTTIME

 UPDTUSER          UPDTUSER

 **END**

  F1=Help      F2=Split     F3=File      F4=Save      F5=Format

  F7=Backward  F8=Forward   F9=Swap                               F12=Cancel

This panel is used to assign aliases to attribute identifiers used on the list format panel.

Entry line fields can sometimes be longer than the data to be displayed, meaning the NCL variable to be defined in the
entry line might not fit.

To overcome this, you can define a shorter variable name in the entry line, and then assign the name of the real field that
is to be substituted when you display a list using the definition.

The value of an entry line field can be the same as that of the associated real field (when its length does not cause
formatting difficulties).

For information about the fields and options displayed, press F1 (Help).

After entering the list definitions, press F3 (File). To cancel the list specification, press F12 (Cancel).

Resetting the List Cache

When a list definition is recalled for use it is loaded into a VARTABLE for optimum performance. This is referred to as the
List Cache. As different lists are used they are added to this cache.

Use F12 (ResCache) to reset the list cache and clear all list definitions from the cache. If the MODS file is shared the
list cache needs to be reset on all systems except the system being used to maintain the list definitions. It also needs to
be done if lists have been moved, copied, or deleted using the Definition Utility. Reset the list cache only after you have
changed, moved, copied, or deleted list definitions on the maintenance system.

If you do not perform this action, the modified list definitions may not take effect on the other systems until the next time
the product region is started up.

NOTE
 You do not need to reset the list cache on the maintenance system after you delete or update a list definition. In
either action, the list definition is deleted from the list cache on the maintenance system automatically (but not
on other systems). The next time you access the list definition on the maintenance system, an updated copy is
retrieved from the database.
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Maintaining Help

This section describes the Common Application Services (CAS) Help facility, which is used to define and maintain online
help for applications.

This facility provides a flexible means of defining context sensitive help at various application levels.

Help Definitions

When a user presses F1 (Help), one or several panels are displayed that contain help information. The help that is
displayed is dependent on where the user pressed F1 (Help). For example, if the user requests help while the cursor is
located in an input field then the help associated with that field is displayed.

NOTE
 Not all fields are supported by the CAS Help facility.

NOTE
Help text can be structured in panel format, in scrollable text format, or using a combination of both. Facilities for
constructing menus, help indexes and tutorials within the help file are also available. Help files can be merged or
copied, both during maintenance and while being displayed.

A text editor is available to define and maintain help text. Optional embedding of control codes is provided to make control
of text color, highlight, intensity and formatting as easy as possible. Facilities for browsing (which displays the help file)
and viewing (which displays the help as the user sees it) are available.

Help files can be added and maintained at either application level, function level, window level, or field level.

Printing Help Files

Use option P to print the contents the help file in the format that a user sees when they request help.

Viewing Help Files

Use option V to view the help file in the format that a user sees when they request help.

Maintaining Function-Level Help

Function-level help describes a particular function within an application. Typically, each function-level help file is
associated with one of the application’s panels.

Function-level help can also include the following:

Tutorial
A tutorial for the application can consist of just a single help file, or it can refer to other help files through the .CP
and .MU macros. If you define a function-level help file called TUTORIAL, CAS automatically assigns a function
key to access the tutorial in the Function Key Area on the screen, and display your tutorial file when the user
presses that key.

Help Index
A help index can consist of a menu of all help available for the application (using the .MU macro). If you define a
function-level help file called INDEX, CAS automatically assigns a function key to access the index in the Function
Key Area on the screen, and display your index file when the user presses that key.
You have to write your own help index file. The help index file typically contains a number of .MU macros that
display a menu of help topics from which a user may select. For an example of a help index file, view the INDEX
function-level help for the $CA application ID.
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Use option H (Help ) on the CAS : Maintenance Menu (/CAS) and specify an application ID to access function-level help.
The CAS : Function Level Help List for the selected application appears. This panel lets you maintain function-level help
or list field and window-level help for a help function.

For information about the fields and actions on this panel, press F1 (Help).

Adding a Function-Level Help File

Use F4 (Add) to create a new function-level help file. A panel appears where you must enter the name of the new
function.

NOTE
 The application ID appears and may not be changed.

Press F3 (File) to display the CAS : Function Level Help Definition panel. Enter a description of the help file in the Help
Description field, then the text of the file.

A text editor is available to edit the help files.

Listing Function-Level Help Files

Use option H (Help) on the CAS : Maintenance Menu to display a selection list of function-level help files.

When specifying this option, the Appl ID field must also be specified.

You can optionally specify a prefix in the Name Prefix field to limit the selection of records to be displayed on the list. For
example, to list all function-level help whose Function Name starts with the $ character, specify $ in the Name Prefix field.

Maintaining Window-Level Help

Window-level help describes a particular window on a panel. Use option LW (List Windows) beside an entry on the
CAS : Function Level Help List to access window-level help.

For information about the fields on this panel, press F1 (Help).

Adding a Window-Level Help File

Use F4 (Add) to create a new window-level help file. A panel appears where you must enter the coordinates of the new
window.

NOTE
 The application ID and function name appear and may not be changed.

Press F3 (File) to display the CAS : Window Level Help Definition panel. Enter a description of the help file in the Help
Description field, then the text of the file.

A text editor is available to edit the help files.

Maintaining Field-Level Help

Field-level help defines help for a specified field on a panel. Use option LF (List Fields) beside an entry on the
CAS : Function Level Help List to access field-level help.

For information about the input fields, press F1 (Help).

Adding a Field-Level Help File

Use F4 (Add) to create a new field-level help file. A panel appears where you must enter the field name.
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NOTE
 The application ID and function name appear and may not be changed.

NOTE
Press F3 (File) to display the CAS : Field Level Help Definition panel. Enter a description of the help file in the
Help Description field, then the text of the file.

A text editor is available to edit the help files.

Facilities for Help Text Editing and Formatting

The text contained within help files can be modified using the help text editor. There are also text formatting macros
available that you can embed in the help text to control the appearance of the text when displayed to the user.

Help Macros

Help macros can be embedded in help files to control the appearance of text when displayed on a panel. They must start
in column 1, and there can be only one macro per line.

You can use the following macros to perform actions:

.AT
Define a display attribute.

.BX
Draw a box around trailing text.

.CE
Center trailing text.

.CH
Center a heading.

.CM
Add a comment.

.CP
Copy a help file.

.CT
Control help.

.DE
Selectively display help text depending on terminal types .

.LI
Selectively display help text depending on licensed features.

.LN
Draw a line across the screen.

.MU
Define a menu line.

.NP
Skip to a new page.

.OP
Selectively display help text depending on the operating system.

.PH
Define a primary heading.
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.RA
Remove a display attribute.

.SH
Define a sub heading.

.SP
Skip lines.

.TI
Define the title line.

NOTE
 For full descriptions, see the online help.

Display Attributes

Some of the macros allow characters to be specified that are used as display attributes (for example, to control color and
highlighting).

The following predefined attribute characters are provided:

! (hexadecimal value X’5A’)
This display attribute is used to highlight important help text -- for example, the name of a command. It is based
on the system variable &ZPOUTHIC.

‘ (hexadecimal value X’79’)
This display attribute is used for normal help text. It is based on the system variable &ZPLABELC, which is the
default text display attribute.

| (hexadecimal value X’6A’)
This display attribute is used for headings when you are not using the .PH and .CH macros. It is based on the
system variable &ZPSUBTLC.

NOTE
This is the EBCDIC broken bar character.

You should use this predefined set of display attributes to ensure that help text is consistent in appearance and conforms
to installation standards.

If you need to use one of the above attribute characters as a real character, the .RA help macro can be used to remove a
predefined attribute character definition.

NOTE
 Do not use the asterisk (*) or ampersand (&) characters as display attributes -- these characters are reserved
by the system.

Maintaining Messages

This section describes the Common Application Services (CAS) Message facility.

Messages are items of text that are displayed on a panel in response to specific events (such as error conditions). Use
information in this section to define and maintain message definitions.

Message Definitions

A message definition contains message identifying information as well as the actual message text, an explanation of its
purpose and a description of system and user action taken.
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Because message definitions are not defined as belonging to particular applications, any defined message can be used
by all applications.

To assist in maintaining message definitions, a full-screen text editor is provided.

Defining Message Definitions

Defining message definitions requires you to complete two panels. The first of these defines the message ID, text, and
explanation; the second specifies the Action and User Action.

The first panel is the CAS : Message Text/Explanation panel.

 PROD------------------ CAS : Message Text/Explanation ------------- Page 1 of 2

 Command ===>                                                    Function=Add

 Message ID ......... ____________

 Substitution Char .. &__

 

 

 Message Text

   ________________________________________________________________________

   ________________________________________________________________________

   ________________________________________________________________________

 Message Explanation

   ________________________________________________________________________

   ________________________________________________________________________

   ________________________________________________________________________

   ________________________________________________________________________

   ________________________________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save

               F8=Forward   F9=Swap                  F11=Edit     F12=Cancel

You can extend the Message Explanation text by tabbing the cursor to any of its data entry lines and pressing F11 (Edit).

A text editor is available to edit the text.

After completing this panel, press F8 (Forward). The CAS : Message System/User panel is displayed.

 PROD---------------- CAS : Message System/User Action ------------- Page 2 of 2

 Command ===>                                                    Function=Add

 Message ID ......... ____________

 Substitution Char .. &__

 System Action

   ________________________________________________________________________
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   ________________________________________________________________________

   ________________________________________________________________________

   ________________________________________________________________________

 User Action

   ________________________________________________________________________

   ________________________________________________________________________

   ________________________________________________________________________

   ________________________________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save

  F7=Backward               F9=Swap                  F11=Edit     F12=Cancel

You can extend the System Action or User Action text by tabbing the cursor to any of the action’s data entry lines and
pressing F11 (Edit).

For information about the field and options on this panel, press F1 (Help).

After completing the message definition, press F3 (File). To cancel the definition, press F12 (Cancel).

Viewing a Message Definition

Select option V to display a message definition in the format that a user would see the message help. Use F7 (Backward)
and F8 (Forward) to scroll up and down and use F6 (NewMsg), F10 (Prevmsg) and F11 (Nextmsg) to view other message
definitions.

Maintaining Tables
  

This section describes the Common Application Services (CAS) Table facility. Tables contain sets of table entries that are
used to validate data entry, and how to create and maintain table definitions and table entries.

A table consists of a table definition and a series of table entries. It defines the location and type of data against which
input for a field is validated. Table definitions can be created, updated, browsed, deleted, copied or listed using the
CAS : Table Definition List.

Entries can be stored as data within a MODS control file. The entries can also be SOLVE:InfoMaster field names or values
of a SOLVE:InfoMaster field.

NOTE
 Table entries can only be added to tables that have an Edit type of TABLE.

Defining and Maintaining Table Definitions

Defining a table requires you to fill in two panels. The first of these defines the actual table, the second specifies all the
fields required for each entry in the table.

PROD----------------------- CAS : Table Description -----------------Page 1 of 2

 Command ===>                                                       Function=Add

 Appl ID .................. ___   Field name ............... ____________

 Field description ........ ____________________

 Edit type ................ TABLE (TABLE, OSATT, OSFLD, IMFLD or IMREC)

 For Edit type = TABLE:

    Validation exit ................. ________
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    Sequence numbers ................ ___ (YES or NO)

    Load table? ..................... ___ (YES or NO)

    Max abbreviation length ......... ___ (3 - 8 or blank if none)

    Max full value length ........... ___ (3 - 20)

    Max description length .......... ___ (3 - 38 or blank if none)

 For Edit type = IMFLD or IMREC:

    InfoMaster category ............ ____

 For Edit type = IMREC:

    InfoMaster field ............... ____________

    InfoMaster description field ... ____________

 For Edit type = OSATT or OSFLD:

    Object Services Class ID ........ ____________

 For Edit type = NDBFL:

  F1=Help      F2=Split     F3=File      F4=Save

               F8=Forward   F9=Swap                               F12=Cancel

For information about the fields and options on this panel, press F1 (Help).

If the table has an Edit type of TABLE, you have the option of specifying additional input fields to appear on the Table
Entry panel:

• If you do not require any extra data for the table entries, press F3 (File) to create the table definition. To cancel the
create, press F12 (Cancel).

• To define extra input fields for the Table Entry panel, press F8 (Forward). The CAS : Table Text Fields panel is
displayed.
PROD---------------------- CAS : Table Text Fields -----------------Page 2 of 2

 Command ===>                                                    Function=Update

 Appl ID .................. TST

 Field name ............... TST001

                   Field   Text description        Length(4-38)

                     1     I/M Application_____    4___

                     2     Service Procedure___    8___

                     3     System Name_________    24__

                     4     Record Category_____    24__

                     5     ____________________    ____

                     6     ____________________    ____

                     7     ____________________    ____

                     8     ____________________    ____

                     9     ____________________    ____

                    10     ____________________    ____

  F1=Help      F2=Split     F3=File      F4=Save                   F6=Entries

  F7=Backward               F9=Swap                               F12=Cancel

For information about the fields and options on this panel, press F1 (Help).

After defining the validation table, press F3 (File). To cancel the table specification, press F12 (Cancel).
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Maintaining Table Entries

Table entries represent the valid values for a data entry field. You must define a table definition before you can define its
table entries.

NOTE
 Table entries are only entered for tables that are defined with an edit type of Table. Entries for other types are
validated against the external source, such as an InfoMaster field.

To maintain table entries, use option LE (List Entries) beside an entry on the CAS : Table Definition List. The CAS : Table
Entry for Field (field name) appears. This list provides options to maintain table entries.

Adding a Table Entry

Use F4 (Add) to create a new table entry. A panel appears where you must enter the full value of the new table entry.

NOTE
 The application ID and field name appear and may not be changed.

 PROD------------------- CAS : Table Entry Definition ---------------Page 1 of 1

 Command ===>                                                       Function=Add

 Appl ID .................. TST

 Field name ............... TST001

 Full value ............... __________________

 Abbreviated value ........ ___

 Description .............. ________________________

 Sequence number .......... ______

 Active? .................. YES (YES or NO)

 I/M Application .......... ____

 Service Procedure ........ ________

 System Name .............. ________________________

 Record Category .......... ________________________

  F1=Help      F2=Split     F3=File      F4=Save

                            F9=Swap                               F12=Cancel

NOTE
 Only Appl ID, Field name, Full value, and Active? fields appear on every Table Entry Definition panel. The other
fields depend on how the table is defined.

For information about the fields and options on this panel, press F1 (Help).

Any additional fields that are specified in the table definition also appear on the Table Entry Definition panel. Complete
these fields as required.

After specifying the table entry, press F3 (File).
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Reloading Validation Tables

Whenever table entries or table definitions are added, updated or deleted (from a table that has already been loaded),
a reload must be performed. This means that all table definitions for the application are loaded from the control file into
memory.

If a table is flagged for loading and has an Edit type of TABLE, all its entries are also loaded into memory.

A reload can be initiated from a list of tables by selecting option R. A confirmation message is displayed when the reload
is complete.

Maintaining Criteria

This section describes the Common Application Services (CAS) Criteria facility, and how to define and maintain criteria
definitions.

Criteria are rules that can be used in a test, for example, the expression on an &BOOLEXPR statement or the scan
expression on an &NDBSCAN statement. They are used as a condition for the occurrence of some event -- such as the
inclusion of a record in a list, for example.

Criteria Definitions

A criteria definition for a set of criteria consists of an identifier, a description of its behavior, a run time panel, a help name,
a criteria exit, a data source, exit parameters, and the criterion condition.

A set of criteria can simply compare static values (for example, numbers or field names) or can be complex, combining
numerous operators, attributes, connectors, parentheses, and values.

Criteria values can be variables (for example, the current date). When a set of criteria is recalled to perform a test,
variable values are supplied either interactively by the user, using a run time panel, or by an exit procedure.

Criteria are used for the following purposes:

• Selection of objects for inclusion in a list
• Inclusion of objects in a report when using Report Writer
• The condition for display of a panel within a panel domain

Criteria definitions can be public or private. Public definitions are available to all users, while private definitions are
available only to their owner.

Criteria can be predefined and reused. A criteria definition specifies the set of criteria and is named with a unique
identifier. Criteria are stored on a database so that they can be recalled to provide the test that they define.

Run Time Panel

A criteria definition can include the identifier of a run time panel, to enable interactive entry of variable data for the criteria.
This panel must request entry of data for variables within the set of criteria.

Criteria Exit

You can specify a criteria exit, an NCL procedure to be executed during the process of building the set of criteria. The
purpose of the criteria exit is to enable the initialization and editing of the run time panel and specification of variable data
that is to be included in the set of criteria.
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Data Source

You can specify a data source for the criteria definition. The purpose of this is to allow the criteria exit to determine the
type of data to which the criteria are applied. This enables the definition of a general purpose criteria exit that can be used
by multiple criteria definitions (since the exit determines the type of data and processes accordingly).

Exit Parameters

Exit parameters are passed to the criteria exit when it is executed in the process of building a set of criteria. A criteria exit
can base its behavior on the exit parameters defined within a criteria definition. Thus it is possible to modify the behavior
of a set of criteria by changing the exit parameters without having to change the exit procedure.

Substituting Variable Data

The NCL built-in function &ZSUBST is used to substitute variable data into the criteria. The ampersand character (&) is
used as the substitution character. The variables defined within the criteria can be set by the user through entry of data on
a run time panel or by the criteria exit procedure.

Defining Criteria

Defining a criteria requires you to complete a description panel, which identifies the criteria, and then specifying the actual
criteria expression on a second panel.

You can also, optionally, define a series of exit parameters on a third panel if your criteria makes use of the criteria exit.

 PROD--------------------- CAS : Criteria Description ---------------Page 1 of 3

 Command ===>                                                       Function=Add

 Appl ID .........+ ___

 Criteria Type .... _______   (PUBLIC or PRIVATE)

 Userid ........... ________  (Userid if PRIVATE)

 Criteria Name .... ________

 Description ...... ________________________________

 Run Time Panel ... ____________

 Help Name ........ ____________

 Exit Name ........ ________

 Data Source ...... ____________

 Comments ......... __________________________________________________

                    __________________________________________________

                    __________________________________________________

                    __________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save      F5=Parms

               F8=Forward   F9=Swap                               F12=Cancel

For information about the fields and options on this panel, press F1 (Help).

After completing the criteria description, press F8 (Forward) to specify the actual criteria on the Criteria Text panel.
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PROD------------------------- CAS : Criteria Text ------------------Page 2 of 3

 Command ===>                                   Function=Add Scroll ===> PAGE

 Appl ID ... ZPR      Type.Userid ... PUBLIC                 Name ... ASSIGN1

 LINE <---+----10---+----20---+----30---+----40---+----50---+----60---+----70-->

 **** ****************************** TOP OF DATA *******************************

 0001 STATUS NE ALL ’CLOSED’,’CANCELLED’ AND ASSIGNEE EQ ’&USERID’

 **** ***************************** BOTTOM OF DATA *****************************

  F1=Help      F2=Split     F3=File      F4=Save      F5=Find      F6=Change

  F7=Backward  F8=Forward   F9=Swap                               F12=Cancel

The criteria text panel is used to define the condition (or rule) for criteria. For example, the expression on an &BOOLEXPR
statement or the scan expression on an &NDBSCAN statement.

The simplicity or complexity of the criteria and its syntax is dependent on what it is to be used for. For example, if it is to
be used as the scan expression on an &NDBSCAN statement then it must obey the syntax rules for an &NDBSCAN scan
expression.

Criteria can consist of constant and variable data. Constant data never changes, for example, the identifier of an attribute.
Variable data can change, for example, the current date. Variable data in the criteria is represented by an NCL variable,
for example, &USERID. The NCL variables defined in the criteria, except system variables, must be set by the criteria exit
or by the user entering data on the run time panel. The variable data in the criteria is substituted by the system when the
criteria is built.

In the panel shown before, the criteria specifies all problems that are not closed or canceled that belong to the current
user.

If the criteria uses an exit procedure, you can define exit parameters to be used by that procedure. To achieve this, press
F5 (Parms) in the CAS : Criteria Description panel.

After the above action, the CAS : Criteria Exit Parameters panel is displayed.

 PROD------------------- CAS : Criteria Exit Parameters -------------Page 3 of 3

 Command ===>                                   Function=Add Scroll ===> PAGE

 Appl ID ... ZPR      Type.Userid ... PUBLIC                 Name ... ASSIGN1

 LINE <---+----10---+----20---+----30---+----40---+----50---+----60---+----70-->

 **** ****************************** TOP OF DATA *******************************

      SEVERITY=50

      FINALDAY=MON
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                                                                               |

  F1=Help      F2=Split     F3=File      F4=Save      F5=Find      F6=Change

  F7=Backward  F8=Forward   F9=Swap                               F12=Cancel

This panel lets you enter parameters for the exit procedure in the format required by the exit.

After specifying the criteria, press F3 (File).

Maintaining Commands

This section describes the Common Application Services (CAS) Commands facility. This facility provides you with the
ability to define commands to perform your own specialized functions.

Command Definitions

A command definition contains identifying information about the command and specifies an action that occurs when the
command is executed.

Unlike the other CAS components, commands are not defined as belonging to a particular application. This means that all
commands defined to CAS can be used by all applications.

Define a Command

You must specify the following information when defining a command:

• Command name
• A brief description
• The action to perform

To define a command

1. On the CAS : Maintenance Menu, select Option C.
The Command Definition List panel appears.

2. Press F4 (Add).
The Command Definition panel appears.

NOTE
For information about the fields, press F1 (Help).

3. Specify the required information, and press F3 (File).
The command is defined.

Example: Command Definition

This example shows a MYCMD command that executes a procedure.
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 PROD--------------------- CAS : Command Definition ---------------- Page 1 of 1

 Command ===>                                                    Function=Add

 Command ID ... MTCMD___

 Description .. Execute the named procedure_______

 Comments ..... __________________________________________________

                __________________________________________________

                __________________________________________________

                __________________________________________________

 Action ....... EXEC &$CMPARM1_________________________________________________

                _______________________________________________________________

                _______________________________________________________________

                _______________________________________________________________

Using the Action Field

The action field specifies the action to be taken when this command is entered.

An action consists of any of the following commands, or a word recognized by the calling procedure, together with any
required parameters.

CMD [command]
Enter the Command Entry facility and prime the command field with the command.

EXEC procname [parameters]
Execute the procedure procname with specified parameters.

DISCONN
Disconnect the session.

HELP
Display online Help information.

KEYS [PRI | ALT | OFF | SET]
PRI

Build and return Primary function key area.
ALT

Build and return Alternate function key area.
OFF

Turn function key display off.
SET

Lets user set function keys 13-24.
The default is to toggle between PRI and ALT.

LOCK
Lock the session.

NOTEPAD
Invokes the CAS Notepad facility.
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PASSWORD
Lets user change password and/or user details.

PQUEUE [user ID]
List queued print requests for user ID. Defaults to your user ID and can be a generic ID if terminated by an
asterisk.

PSKIP [options]
Jump to the specified panel (equivalent to the ‘=’ panel skip command).

RETRIEVE [? prefix]
Retrieve the last command. ? is for prompt support. If followed by a prefix, obtains a list of commands starting with
that prefix.

SPLIT
Split the window at the current cursor position.

START procname [parameters]
Start NCL procedure procname with specified parameters.

SWAP
Swap to the other window.

WHERE
Display current NCL procedure details.

When the command is entered and passed to CAS (through $CACALL) by the controlling NCL procedure, CAS either:

• Performs the required action (if the action is from the table below)
• Returns the unknown command (and any parameters) to the calling procedure

The parameters can include constant or variable data, or both. Variable data consists of NCL variables that are set by
CAS when the command is processed.

Valid variables are as follows:

&$CMPARMS
Contains all data entered by the user following the command.

&$CMPARM1 ... &$CMPARM64
Contains the command parameters (delimited by a space) entered by the user following the command.

After completing the command definition, press F3 (File).

Reloading Command Definitions

Use F12 (Reload) to reload command definitions when you make a change to one or more commands.

A reload should be performed when any command maintenance is carried out -- if a reload is not performed, the changes
do not take effect until the next time your product region is started.

Maintaining Maps

This section describes the facilities for creating, maintaining and compiling map definitions for ASN.1 source code.

Introduction to Map Definitions

Map definitions comprise a number of source statements, and are compiled to a loadable form. Map source can be kept in
any convenient source library in a similar fashion to NCL procedures.
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All compiled maps are stored in the MAPOBJ PDS that serves as the Map Library. From this library the loadable form of a
map can be accessed on demand. A map is loaded only when specifically requested for use by an NCL procedure.

Map Library Structure

Map Libraries are partitioned data sets in which each member contains a compiled ASN.1 map in object format. The
members are 80-byte fixed length records. The header section includes version and PTF information, a compiled map
representation, and a copy of the map source.  

Creating and Maintaining the Map Source

Before adding maps to the Map Library, consider the restrictions placed on the ASN.1 language by the Mapping Services
implementation.

To create and maintain maps, you perform the following tasks.  Details about each task follow later on this page.

1. Create a user MAPOBJO dataset modeled on the hql.CC2DMAPO data set.
2. Update the  TESTEXEC(RUNSYSIN) member to add the new user data set dsn first in the MAPOBJ DD

concatenation and second as a new DD named MAPOBJO, as illustrated in the following code sample:
DD=MAPOBJ,DISP=SHR,DSN=yourdsn.user.MAPOBJO            

   DD=*,DISP=SHR,DSN=dsnprefix.NMC2.CC2DMAPO

DD=MAPOBJO,DISP=SHR,DSN=yourdsn.user.MAPOBJO

3. Restart the region.
4. Use /MAPS to add a map.

Compiling and Loading Maps

When a map is added or compiled, an object member is created in the MAPOBJO data set. Include this library in the
MAPOBJ DD concatenation, so that Mapping Services loads the map when it is referenced.

If the compilation is successful, the source is stored in the Map Library for reference.

During the load phase, the contents of the map object members are reduced to an internal format that can be used by
Mapping Services. Since references to imported definitions are resolved on load, the map object members containing the
imported definitions must be previously compiled.

Any inconsistencies in either the ASN.1 logical structuring, or the Mapping Services local form definitions, causes the map
load to fail.

Once compiled, maps can be loaded from the Map Library to validate that they load without problems. Maps are normally
loaded automatically when they are first referenced, requiring no action on your part. Consider loading a map, using the
LOAD MAP command, to determine if it can be loaded successfully.

You can use the UNLOAD MAP command to remove an old copy of a map from storage. The SHOW MAPS command
displays a list of maps that are currently loaded.

Define and Compile Map

You can define and compile a new map from the Map Definitions List panel.

Follow these steps:

1. Enter /MAPS.
A list of existing map definitions appear. The panel lets you maintain map definitions and compile ASN.1 source code
for the map.

2. Press F4 (Add).  If no MAPOBJO data set is specified for the region, F4 is not available.
A panel appears for you to define the map:
 PROD-------------- Mapping Services : Compile Map Definition ------------------

 280



 Netmaster® Shared Content Library 12.2

 Command ===>                                                                   

 

 

 Source Member Name ....  ________                                              

 Source Dataset Name ...  ____________________________________________          

 

 Description ..... ____________________________________________________________

 

 Comments ........ ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

                   ____________________________________________________________

NOTE
For information about the fields on the Map Definition panel, press F1 (Help).

3. Define the map:
a. Specify the Map Name, Source Member Name, and Source Database Name fields.
b. (Optional) Specify the Description and Comments fields.
c. Press F3 (File).

This action compiles the map source and creates a map object member in the MAPOBJO dataset.
4. Compile the map:

a. Enter CM next to the map.  If no MAPOBJO data set is specified for the region, CM is not available as a valid
action.
The same screen appears as when you define a map, except that the Source Member Name field is prefilled and is
read-only.

b. Optionally update the remaining fields.
c. Press F3 (Compile).

This action compiles the map source and creates a map object member in the MAPOBJO dataset.

Maintaining Map Definitions

This section describes the maintenance facilities available for existing map definitions.

List Map Definitions

To list map definitions that are already defined, enter the panel shortcut, /MAPS.

To locate a map, enter the following command:

L map_name_mask 

Map definitions are displayed over four panels. Use F11 (Right) and F10 (Left) to scroll between the panels of the list.

 PROD-------------- Mapping Services : Map Definitions List --------------------

 Command ===>                                                   Scroll ===> CSR 

 

 B/=Browse BS=Browse Source CM=Compile P=Print V=View Structure

 Map Name Src Member Lib Description 
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     $AAABBBC       $AAABBBC     1 This is my testing map - a copy of $CALXMSG  

     $AMACPRM       $AMACPRM     3 Alert Monitor - Action Parameter             

     $AMACTN        $AMACTN      3 Alert Monitor - Action Template Class        

     $AMACTNA       $AMACTNA     3 Alert Monitor - Actions for the Action Class 

     $AMALCLS       $AMALCLS     3 Alert Monitor - Alert Class (metaclass)      

     $AMALERT       $AMALERT     3 Alert Monitor - Alert                        

     $AMALRUL       $AMALRUL     3 Alert Monitor - Alert Rule Object            

  F1=Help      F2=Split     F3=Exit      F4=Add       F5=Find      F6=Refresh   

  F7=Backward  F8=Forward   F9=Swap                  F11=Right                  

NOTE
For information about the fields and actions on the panels, press F1 (Help).

Browse the ASN.1 Source Code for a Map

From the Map Definitions List panel, you can browse the ASN.1 source code for a map.

To browse the source code for a map (from the last successful compile), enter BS next to the map.

 

PROD-------------------- Mapping Services : ASN1 Map File Source ------Columns 00001 00072

Command ===>                                              Function=Browse Scroll ===> CSR 

Map Name ...... $AMALERT                         Source Member ... $AMALERT 

Description ... Alert Monitor - Alert 

LINE ----+----10---+----20---+----30---+----40---+----50---+----60---+----70---+----80--

****** *********************************** TOP OF DATA ***********************************

000001 --********************************************************************** 

000002 --                                                                     * 

000003 -- System Services Release 8.1                                         * 

000004 --                                                                     * 

000005 --********************************************************************** 

000006 

000007 --********************************************************************** 

000008 --                                                                     * 

000009 -- NAME : $AMALERT                                                     * 

000010 --                                                                     * 

000011 -- DESCRIPTION : This is the ASN.1 source for the map $AMALERT which   * 

000012 -- is used by the Management Services Alert Monitor.                   * 

000013 --                                                                     * 

000014 -- This map describes the contents of an Alert.                        * 

000015 --                                                                     * 

000016 --********************************************************************** 

000017

 

Print a Map Definition and Its ASN.1 Source Code

From the Map Definitions List panel, you can print a map definition and its source code.

Follow these steps:

1. Enter P next to a map.
The Confirm Printer panel appears.
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2. Enter the required printing details, and press F6 (Confirm).
The printing starts.

Compile the ASN.1 Source Code for a Map

From the Map Definitions List panel, you can compile the ASN.1 source code for a map.

Follow these steps:

1. Enter CM next to the map.
The map definition is displayed.

2. Check (and modify if necessary) the Source Member Name and Source Dataset Name fields.
3. Press F3 (File)

Compilation of the map starts, and any changes to the definition are saved.

If any warnings or errors occur, the Compiler Messages panel is displayed:

 PROD----------------- Mapping Services : Compiler Messages --------------------

 Command ===>                                                   Scroll ===> PAGE

                                                                        S/H=Help

     Error and/or Warning Messages for ASN.1 Compile

     DD0904 THE FOLLOWING MESSAGES WERE ISSUED BY COMPILER FOR MAP USERMAP1

     DD0361 Warning: line 147 - unnamed component

     **END**

View a Map Structure

From the Map Definitions List panel, you can view the structure of a map.

To display the compiled map structure, enter V next to the map.

 PROD---------------- Mapping Services : View Map Structure --Line 1 to 16 of 17

 Command ===>                                   Function=Browse Scroll ===> CSR

 Map Name ...... $AMMPFD

 ********************************* TOP OF DATA *********************************

 NAME                

 DESCRIPTION         

 CREATED.DATE        

 CREATED.TIME        

 CREATED.USERID      

 LASTUPDATED.DATE    

 LASTUPDATED.TIME    

 LASTUPDATED.USERID  

 FILTER.{*}.LPAREN   

 FILTER.{*}.LPARENVAL

 FILTER.{*}.ATTR     

 FILTER.{*}.OPER     

 FILTER.{*}.VALUE    

 FILTER.{*}.GENERIC  

 FILTER.{*}.BOOLEAN  

 FILTER.{*}.RPAREN 

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right
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Printing MODS Component Reports
This section describes how to print MODS component reports by using option REP from the MODS : Primary Menu.

MODS Component Reports

The report types that can be obtained using option REP are as follows:

• Application definitions
• CAS components, including:
• Messages
• Help
• Menus
• Lists
• Criteria
• Tables
• Commands
• Print Services Manager (PSM) definitions
• Report Writer report definitions

NOTE
 Help text and message text can also be printed by other means, for example, by printing help text in either of
two different formats by using the various CAS : Help Definition menus, and by printing message text using the
CAS : Message Definition Menu.

You cannot use option REP to print the following:

•  Map definitions and their ASN.1 source code
•  Panel definitions 

Printing Components Using the REP Option

You can print MODS component reports by selecting option REP from the MODS : Primary Menu. The Report
Writer : Report List panel is displayed. The panel lists the component reports that you can print. For each report, you can
select the definitions to be included.

There are two report formats for each component: detail and summary. A detail report contains exact copies of the
selected definitions within a component. A summary report contains single line descriptions of the selected definitions
within a component.

If you need to restrict the definitions that are listed when the report is generated, you can provide test criteria on the
following panel.

NOTE
 You must know the fields (variable names) that can be specified. To determine which fields apply to each report,
enter LF next to the report and make a note of the required fields names before continuing.

PROD-------------------- Report Writer : Report List ------------------------26

 Command ===>                                                   Scroll ===> PAGE

                                          S/=Select I=Information LF=List Fields

     Description

     Application Definition Detail

     Application Definition Summary

     Command Definition Detail

     Command Definition Summary
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     Criteria Definition Detail

     Criteria Definition Summary

     Default Printer Assignment Detail

     Default Printer Assignment Summary

     Form Definition Detail

     Form Definition Summary

     Help Definition Detail

     Help Definition Summary

     List Definition Detail

     List Definition Summary

     Menu Definition Detail

     Menu Definition Summary

     Message Definition Detail

     Message Definition Summary

     Printer Definition Detail

     Printer Definition Summary

     Report Definition Detail

     Report Definition Summary

     Setup Definition Detail

     Setup Definition Summary

     Table Definition Detail

     Table Definition Summary

     **END**

  F1=Help      F2=Split     F3=Exit                   F5=Find      F6=Refresh

  F7=Backward  F8=Forward   F9=Swap

To select a report for printing, type S or / next to the report and press Enter. The PSM : Confirm Printer panel is displayed.
If necessary, change the values in the fields, then press F6 (Conform).

The MODS : Definition Report Search panel is displayed.

 PROD------------------- MODS : Definition Report Search -----------------------

 Command ===>                                                  Function=Search

 Appl ID Prefix ..  ___

 Test ............. ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________

                    ____________________________________________________________
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  F1=Help      F2=Split     F3=Exit                                F6=Action

                            F9=Swap

Use the panel to restrict the definitions you want to include in the report. If you do not fill in any fields, all definitions of the
selected component are printed.

NOTE
 Depending on the selected component, the panel displayed might have a different title and first field. For
example, the title is MODS : Command Definition Report Search and the field is Command ID Prefix for
command definitions.

Use the prefix field to restrict the definitions to be included in the report for a particular MODS component: for example,
$LH indicating the CAS list definitions. Use the Test fields to further restrict the definitions by a Boolean expression. For
the syntax of Boolean expressions, see NCL Reference . The expression tests for certain values within a definition. The
following example restricts the report to private list definitions belonging to USER01:

&$LHLDTYPE=’PRIVATE’ AND &$LHLDUSERID=’USER01’

To identify the variables that hold these values, use the LF=List Fields action.

NOTE
 If reports for help or messages are selected, the panel will contain a language code field. The language code is
that of the records for which you want to produce the report. If this field is left blank, the report will be produced
for English language help or messages.

After you specify the restrictions, press F6 (Action) to print the report.

If the report is on hold, you can use the PQ[UEUE] command to access the PSM output queue and view the report.

MODS Administration
  

Maintaining Panel Libraries

A panel library contains a series of panel definitions. This section describes the facilities for:

• Defining and maintaining panel libraries
• Copying panels between libraries on different paths

Panel Libraries

Panels are stored in VSAM data sets for fast retrieval and update. A VSAM data set containing panel definitions is called a
panel library. Multiple panel libraries are applied.

Individual panel definitions are referred to as library members. A library can be used as the sole source of panel
definitions, or it can be concatenated with other libraries defined to the system. A concatenation of libraries is called
a panel path. Each user can be defined to use a different path. The default path is called PANELS. The PANELLIBS
parameter group specifies the libraries and the paths.

For information about panel paths, refer to the Administrating topics for your product.

Accessing the Panel Library Maintenance Facilities

The panel library maintenance facilities are accessed through the MODS : Panel Library Maintenance Menu (/
MODSAD.P).
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PROD---------------- MODS : Panel Library Maintenance Menu ---------------------

 Select Option ===>

    C   - Copy Panel(s)

    L   - Library Definitions

    X   - Exit

 ’From’ Library ..........+ ________     ( Required C )

 ’To’ Library ............+ ________     ( Required C )

 Panel Name ............... ____________ ( Blank, Full or Generic name,

                                           e.g. ’*’  for all panels, or

                                                ’D*’ for all starting with D )

 Replace Like-Named Panels? NO_          ( Required C YES or NO )

 Copy All Matching Panels?  NO_          ( Required C YES or NO )

  F1=Help      F2=Split     F3=Exit      F4=Return

                            F9=Swap

The MODS : Panel Library Maintenance Menu lets you:

• Copy panel definitions from one library to another (regardless of which paths the libraries are in), as described below
• Access the MODS : Library Definition Menu to maintain library definitions

Copying Panels Between Libraries

To copy a panel library, select option C from the MODS : Panel Library Maintenance Menu. For information about the
fields, see the online help.

After completing the fields on the MODS : Panel Library Maintenance Menu, press Enter. The Copy is performed as
follows:

• If you specified one particular panel in the Panel Name field, or entered YES in the Copy All Matching Panels field, the
Copy is performed when you press Enter.

• If you left the Panel Name blank, or specified a generic panel name and entered NO in the Copy All Matching Panels
field, the MODS : Panel Copy List is displayed when you press Enter. Use this list to select the actual panels to be
copied from the From Library.

Selecting Panels to Copy

The MODS : Panel Copy List displays panels in the From Library that generically match the Panel Name you specified (or
all panels in the From Library, if you left Panel Name blank).

The top left of the display shows the name of the From Library (LODGED) and the To Library (TEST).

 LODGED TO TEST------------- MODS : Panel Copy List ------------------------COPY

 Command ===>                                                   Scroll ===> PAGE

                                                     S/C=Copy R=Replace B=Browse

     Name                  Created      Modified          Size  Mlev    Id
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     $ADEX20MC             20-NOV-1992  20-NOV-1992 15.08   30     6    USER01

     $DDCOMPP              26-NOV-1992  26-NOV-1992 15.09   62     0    USER01

     $DDEQUEP              26-NOV-1992  26-NOV-1992 15.09   62     0    USER01

     $DDIMPEP              26-NOV-1992  26-NOV-1992 15.09   62     0    USER01

     $DDMAPEP              26-NOV-1992  26-NOV-1992 15.09   62     0    USER01

     $DDTAGEP              26-NOV-1992  26-NOV-1992 15.09   62     0    USER01

     $DDTYPEP              26-NOV-1992  26-NOV-1992 15.09   62     0    USER01

     $EASIUPD2             01-NOV-1992  25-NOV-1992 11.31   35     1    USER01

     $EDTEXTEDIT           01-NOV-1992  19-NOV-1992 12.04   88     3    USER01

For information about the fields and actions, press F1 (Help).

You can select panels for copying by placing an S, C, or R beside them and pressing Enter.

After copying all required panels, press F3 (Exit). The MODS : Panel Library Maintenance Menu is displayed with a
message telling you how many panels were copied and replaced.

Maintaining Library Definitions

Option L from the MODS : Panel Library Maintenance Menu displays the MODS : Library Definition Menu.

This menu can be used to define a library temporarily (for example, if you want to copy panels to or from a panels data set
defined to another system). If you require a permanently available library, you should define it by using the PANELLIBS
parameter group.

To make a library available for use, the data set must be allocated to the product region, opened, and defined as a library.
These steps can be performed using the ALLOC, UDBCTL OPEN, and LIBRARY commands respectively.

The MODS : Library Definition Menu, shown in the following sample, provides facilities for performing these steps, and for
reversing them, without the need for you to issue any commands.

PROD-------------------- MODS : Library Definition Menu ------------------------

 Select Option ===>

    A   - Allocate, Open and Define Library

    O   - Open and Define Library

    D   - Define Library

    R   - Remove Library Definition

    C   - Remove Library Definition and Close

    U   - Remove Library Definition, Close and Unallocate

    X   - Exit

 Library Name ... ________

 File ID ........ ________ ( Optional A O D )

 DD Name ........ ________ ( Optional A O )

 Edit Allowed ... YES      ( Required A O D YES or NO, Default YES )

 Description .... DEFINED BY USER01_______________________ ( Required A O D )

 Dataset Name ... ____________________________________________ ( Required A )
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  F1=Help      F2=Split     F3=Exit      F4=Return

                            F9=Swap

For information about the fields and options on this panel, press F1 (Help).

Maintaining the MODS Control File

This section discusses the facilities available for maintaining Managed Object Development Services (MODS) control files.

The facilities for control file maintenance let you do the following:

• Copy data from one control file to another (for example, from TEST to PRODUCTION).
• Move data from one control file to another.
• Delete data from a control file.
• Browse a MODS definition of a control file as if browsing the definition through the MODS primary menu.
• Reset / Clear all MODS definitions from the MODS cache table.

Control Files

A MODS control file contains component definitions for use by NCL applications. It contains both application and common
components as follows:

• Application dependent components:
– $AR -- Application Definitions
– $CR -- Criteria
– $HM -- Help
– $LD -- Language Services (Presentation Elements and String Definitions)
– $LH -- Lists
– $MH -- Menus
– $MS -- Messages
– $RW -- Reports
– $VM -- Tables

• Common (non-application dependent) components:
– $CM -- Commands
– $LD -- Language Services (Language Definitions)
– $PS -- Print Services Manager (PSM) Definitions

The components contained within a control file consist of the following sub components and entities Subcomponents
preceded with the square bullet can be acted upon as individual entities, while those preceded with a hyphen ( - ) are
acted upon automatically when the parent subcomponent is affected.

$AR - Application Register
Contains the following subcomponent:

• Application Identifiers

$CR - Criteria
Contains the following subcomponent:

• Criteria Definitions

$CM - Commands
Contains the following subcomponent:
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• Command Definitions

$HM - Help
Contains the following subcomponents:

• Function-level help
• Window-level help
• Field-level help

$LD - Language Services (Language Definitions)
Contains the following subcomponent:

• Language Definitions

$LD - Language Services (Presentation Elements and String Definitions)
Contains the following subcomponents:

• Presentation Elements
• String Definitions

$LH - Lists
Contains the following subcomponent:

• List Definitions

$MH - Menus
Contains the following subcomponent:

• Menu Definitions

$MS - Messages
Contains the following subcomponent:

• Message Definitions

$PS - Print Services Manager (PSM) Definitions
Contains the following subcomponents:

• Printer Definitions
• Form Definitions
• Setup Definitions
• Default Printer Assignments

$RW - Reports
Contains the following subcomponents:

• Report Definitions
• Report Descriptions
• Report Headers
• Page Headers
• Control Break Headers
• Data Formats
• Control Break Trailers
• Page Trailers
• Report Trailers
• Sort Fields

$VM - Tables
Contains the following subcomponents:
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• Table Definitions
• Table Entries

WARNING
Due to the logical relationships between the records in a control file, you must not perform maintenance using
REPRO or other file utilities. These utilities should not be used for any purpose other than to perform backups
as they cannot take account of these logical relationships and could corrupt the control file with unpredictable
consequences.

Accessing the Control File Maintenance Facilities

The control file maintenance facilities are accessed through the MODS : Entity Administration Menu (/MODSADE).

PROD----------------- MODS : Entity Administration Menu ---------------/MODSADE

Select Option ===>                                                             

                                                                               

   B   - Browse Definitions                                 -                  

   C   - Copy Definitions                                   -                  

   M   - Move Definitions                                   -                  

   D   - Delete Definitions                                 -                  

   AL  - View Audit Log                                     -                  

   X   - Exit                                                                  

                                                                               

From File ID ..+                                               Opt ( B C M D ) 

     or DSN ....                                               Opt ( B C M D ) 

To File ID ....+                                               Opt ( C M )     

   or DSN ......                                               Opt ( C M )     

Entity Type ...+                                               Opt ( B C M D ) 

Application ID +                                               Opt ( B C M D ) 

Audit Log? ..... NO                                            Opt ( C M D )   

  F1=Help      F2=Split     F3=Exit      F4=Return

                            F9=Swap

For information about the options available, press F1 (Help).

Browsing Definitions in a Control File

Option B is used to browse definitions from a control file. This function does the following:

• Specifies a source (From) control file as either a File ID (DD name) or data set name.
• Browses selected definitions from the source file.

The From control file is specified as one of the following:

• The File ID (DD name) of a MODS Control File that has been allocated and opened.
• The data set name of another MODS Control File that must already exist. The data set is temporarily allocated and

opened, components browsed, and the data set then closed and unallocated.

A list of definitions that exist in the From file is displayed. This is the Entity List and is used to select the definitions to
browse. The Entity Type and Application ID fields provide filters to limit the definitions displayed. Each of these fields
support field prompts.
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NOTE
We recommend that you specify the Entity Type field. When specified, the Entity List is specific to the selected
entity type and the response time is fast. If the Entity Type field is not specified, the Entity List is generic and the
response time is slow.

To browse a definition, select (S) the definition from the Entity List.

Copying and Moving Definitions Between Control Files

Options C and M are used to copy or move definitions from one control file to another. These two functions do the
following:

• Specify a source (From) control file as either a File ID (DD name) or data set name.
• Specify a target (To) control file as either a File ID (DD name) or data set name.
• Copy selected definitions from the source to the target
• Delete the selected components from the source Control File (Move option)
• Optionally maintain an Audit Log of the definitions that are copied or moved. See Using the Audit Log below.

The From and To control files are each specified as either:

• the File ID (DD name) of a MODS Control File that has been allocated and opened. The target (To) File ID must be
opened for output use. The source (From) File ID must also be open for output operation if components are being
moved but may be open input-only for the copy operation

• the data set name of another MODS Control File that must already exist. The data set is temporarily allocated and
opened, components copied or moved, and the data set then closed and unallocated.

A list of definitions that exist in the From file is displayed. This is the Entity List and is used to select the definitions to copy
or move. The Entity Type and Application ID fields provide filters to limit the definitions displayed. Each of these fields
support field prompts.

NOTE
We recommend that you specify the Entity Type field. When specified, the Entity List is specific to the selected
entity type and the response time is fast. If the Entity Type field is not specified, the Entity List is generic and the
response time is slow.

To copy or move a definition, select one of the following definitions from the Entity List:

• The default option S (Noreplace) only moves or copies the definition if it does not exist in the target file.
• Option SR (Replace) replaces the definition if it exists in the target file.

Deleting Definitions From a Control File

Option D is used to delete definitions from a control file. This function does the following:

• Specifies a source (From) control file as either a File ID (DD name) or data set name.
• Deletes selected definitions from the source file.
• Optionally maintains an Audit Log of the definitions that are deleted. See Using the Audit Log below.

The From control file is specified as one of the following:

• The File ID (DD name) of a MODS Control File that has been allocated and opened. The File ID must be opened for
output use.

• The data set name of another MODS Control File that must already exist. The data set is temporarily allocated and
opened, components deleted, and the data set then closed and unallocated.

A list of definitions that exist in the From file is displayed. This is the Entity List and is used to select the definitions to
delete. The Entity Type and Application ID fields provide filters to limit the definitions displayed. Each of these fields
support field prompts.
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NOTE
We recommend that you specify the Entity Type field. When specified, the Entity List is specific to the selected
entity type and the response time is fast. If the Entity Type field is not specified, the Entity List is generic and the
response time is slow.

To delete a definition, select (S) the definition from the Entity List.

Using the Audit Log

When definitions are copied, moved, or deleted, it may be useful to provide an audit trail of the definitions that were
selected. The Audit Log provides this function.

The Audit Log is enabled by specifying YES in the Audit Log? field on the MODS : Entity Administration Menu at the same
time as the From and To files are specified. When enabled, entries are written to the Audit log for the following:

• Each menu option selection showing the action type (Move, Copy, Delete) and control file details (From or To DD
name, DSN)

• Each definition selected. The entry contains multiple lines, one for each physical entry and action. For example, if
a Help Function is defined with three field-level help members and it is moved from one file to another, there will be
entries for 'Added to Target' for the function and each field, followed by 'Deleted from Source' for the function and each
field.

The Audit Log may be browsed using one of the following methods:

• Option AL on the MODS : Entity Administration Menu
• F12 (=AuditLog) on the Entity List

The following commands are supported when the Audit Log is browsed:

• PRINT - Prints the Audit log using PSM. The PSM: Confirm Printer panel is displayed to allow printer specification and
other options.

• CLEAR - Clears all entries from the Audit Log. The Audit Log is automatically deleted on exit from the MODS : Entity
Administration Menu.

Searching the Control File

Option S from the MODS : Administration Menu displays the MODS : Search Definitions panel.

This panel specifies the control file to search, and the character string to search for. Each instance of the string found by
the search is listed in a PSM report.

 PROD------------------- MODS : Search Definitions -----------------------------

 Command ===>

 Appl ID ..................+ ___

 Component ................+ ___

 Search String ............. __________________________________________________

 File ID ..................+ ________

 Exclude Help and Messages?  YES

 Language Code ............. UK_
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  F1=Help      F2=Split     F3=Exit                                F6=Action

                            F9=Swap

For information about the fields on the panel, press F1 (Help).

The search results in a PSM report that lists MODS records (if found) containing the specified string of characters.

To start the search, press F6 (Action). The PSM : Confirm Printer panel is displayed.

If necessary, change the values in the fields, then press F6 (Confirm) to start the search. If the number of records to be
searched is 100 or more, a panel appears on your screen to advise you of the progress of the search. When the search is
complete, a message appears on your screen to advise you the success of failure of the search.

If the report is on hold, you can use the PQ[UEUE] command to access the PSM output queue and view the report.

Considerations

When you study your search results, consider the following:

• The search result lists only the first instance of a found string in a record.
• Record keys longer than 34 characters are truncated.
• During the search, a MODS record is accessed in chunks. The search is performed on each chunk and not across

chunks: that is, if a string straddles two chunks, the string is not found. Shortening the search string can minimize this
problem.

Resetting the MODS Cache

Select option RC from the MODS : Administration Menu to reset the MODS cache, the list cache, and the report cache.

This clears all the MODS definitions from the MODS cache, the list definitions from the list cache, and the report
definitions from the report cache. Select option RC after you have used the MODS definition utility, so that any changes
you make take effect. If you do not do this, the changes you have made may not take effect until the next time the product
region starts.

CAS Programming Interface ($CACALL)

CAS Interface Overview

The $CACALL procedure is the application program interface (API) to Common Applications Services (CAS).

When $CACALL is invoked, you specify an action and a class to determine which CAS function is invoked. For example,
to display a menu, you invoke $CACALL with the action set to DISPLAY and the class set to MENU.

$CACALL Functions

$CACALL gives you access to the following functions:

BUILD CRITERIA
Builds and returns the specified criteria.
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BUILD FKA
Builds the specified function key area.

BUILD IDTEXT
Builds lines of text containing details of the specified user ID together with the current date and time.

BUILD MESSAGE
Builds a message from the specified parameters.

DISPLAY DATA
Displays text in browse mode.

DISPLAY HELP
Displays the help text applicable to the user’s current context.

DISPLAY LIST
Builds and displays a list from the specified list definition.

DISPLAY MENU
Builds and displays a menu from the specified menu definition.

DISPLAY MESSAGE
Displays the specified message.

EDIT DATA
Displays text in edit mode and returns the edited text to the caller.

EXECUTE COMMAND
Executes the specified command.

GET TENTRY
Retrieves one or all entries from a table.

LOAD COMMAND
Loads the command table.

LOAD TABLE
Loads the specified table.

LOAD PDOMAIN
Loads the specified panel domain.

NAVIGATE PDOMAIN
Determines the next panel to be displayed.

VALIDATE DATA
Validates data according to the specified parameters.

$CACALL API
The syntax for invoking $CACALL is as follows:

-EXEC $CACALL   OPT=ACTION

                ACTION={BUILD | DISPLAY | EDIT | EXECUTE | GET |

                           LOAD | NAVIGATE | VALIDATE}

                CLASS={COMMAND | CRITERIA | DATA | FKA |

                HELP | IDTEXT | LIST | MENU | MESSAGE |

                PDOMAIN | TABLE | TENTRY}

               [NAME=‘attribute1=value1 attribute 2=value2 ... 

                      attributen=valuen’]

               [PARMS=‘parm1=value1 parm2=value2 ... parmn=valuen’]
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OPT=ACTION
Specifies an optional parameter indicating the option required.

ACTION={BUILD | DISPLAY | EDIT | EXECUTE | GET | LOAD |                  NAVIGATE | VALIDATE}
Specifies a required parameter indicating the action to perform.

CLASS={COMMAND | CRITERIA | DATA | FKA | HELP | IDTEXT | LIST |               MENU | MESSAGE | PDOMAIN
| TABLE | TENTRY}

Specifies a required parameter that identifies the class on which the action is to be performed.
NAME=’attribute1=value1 attribute2=value2 ... attributen=valuen’

Specifies an optional parameter that provides the attribute IDs and values that identify the object to process.
PARMS=’parm1=value1 parm2=value2 ... parmn=valuen’

Specifies optional keyword parameters. These parameters are documented with the individual calls.

NOTE
 If any value (that is, value1..n) specified in the NAME or PARMS operand contains embedded blanks, quotes,
or double quotes, then the value and the entire operand must be quoted as described in the &ZQUOTE verb
description in Network Control Language Reference.

Input Variables

Any required input variables are described for the individual calls.

Return Variables

Any variables set by $CACALL are described for the individual calls.

Return Codes

$CACALL sets one of the following return codes:

0
OK

8
Error

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

0
No feedback code set

1
Definition not found

2
No data found

3
Canceled by exit

4
Canceled by user

5
End of sequence
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6
Unable to obtain lock

7
User not authorized

8
Processing error

9
Return requested

10
Nesting level exceeded

11
Definition not eligible for processing

Action=BUILD Class=CRITERIA
This statement builds a criteria using the criteria definition. You can supply values for the variables used in the definition.
Items can be tested against the built criteria.

This statement has the following format:

&CONTROL SHRVARS=($CR,pref,...pref)

-EXEC $CACALL    OPT=ACTION

                 ACTION=BUILD

                 CLASS=CRITERIA

                 NAME=‘APPL=application id 

                      [TYPE={PUBLIC | PRIVATE | FREEFORM}]

                      [USER=userid]

                      NAME=criteria name’

                 PARMS=‘MESSAGE=message’

APPL=application id
A required parameter (not applicable for TYPE=FREEFORM) giving the application identifier of the criteria.

TYPE={PRIVATE | PUBLIC | FREEFORM}
An optional parameter giving the type of the criteria. Valid values are as follows:
PUBLIC

Public criteria -- available for general use.
PRIVATE

Private criteria -- owned by a specific user ID.
FREEFORM

Free-form criteria -- presents a panel for the user to enter criteria.

NOTE
If you do not specify TYPE or USER, the function attempts to find a PRIVATE definition owned by the
invoking user ID first. If unsuccessful, the function uses a PUBLIC definition.

USER=userid
An optional parameter (not applicable for TYPE=PUBLIC and TYPE=FREEFORM) giving the user ID of the user
owning the criteria. Default is the user ID of the user invoking the function.
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NAME=criteria name
A required parameter (not applicable for TYPE=FREEFORM) giving the name of the criteria.

MESSAGE=message
A message to be displayed on the criteria panel, if one is defined.

Input Variables

Variables with prefixes as specified in SHRVARS.

Return Variables

This statement contains the following return variables:

&$CRCRITnnnn
The criteria lines.

&$CRCRITTOTAL
The total number of criteria lines built (up to 9999). The value gives the number of &$CRCRITnnnn variables.

&$CRPANEL
Set to YES or NO indicating whether a run time panel is defined.

&$CRPANELCMD
Set to EXIT or ACTION indicating the command executed to terminate the run time panel, if a run time panel is
defined, otherwise set to null.

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

1
Definition not found

3
Canceled by exit

8
Processing error

10
Nesting level exceeded

Example
The following statements build the public criteria ZPRPR001 for the application identified by the ID ZPR:

&CONTROL SHRVARS=($CR,ZPR)

-EXEC $CACALL     OPT=ACTION +

                  ACTION=BUILD +

                  CLASS=CRITERIA +

                  NAME=‘APPL=ZPR +

                          TYPE=PUBLIC +

                          NAME=ZPRPR001’
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Action=BUILD Class=FKA
This statement builds a function key area. You can build the function key area by using a predefined one or from scratch.
Your procedure should call the BUILD FKA function before displaying a panel.

This statement has the following format:

&CONTROL SHRVARS=($FK)

-EXEC $CACALL   OPT=ACTION

                ACTION=BUILD

                CLASS=FKA

                [NAME=‘ FKA=function key area’]

FKA=function key area
An optional parameter identifying the predefined function key area on which to base the new function key area.

Input Variables

This statement contains the following input variables:

&$FK1...&$FK24
The function key actions for any or all of the keys F1 to F24. Specify NOACT to inactivate and remove a function
key from the function key area.

&$FKLAB1...&$FKLAB24
The labels that are displayed in the function key area (the bottom two lines of the displayed screen). Each label
can be up to eight characters in length. If not specified, the label for a key defaults to the first word of the key’s
action.

&$FKS1...&$FKS24
These variables are used internally by the function. Do not alter the values of these variables.

&$FKSLAB1...&$FKSLAB24
These variables are used internally by the function. Do not alter the values of these variables.

&$FKOPTS
This variable is used internally by the function. Do not alter the value of this variable.

Return Variables

This statement contains the following return variables:

&$FK1...&$FK24
The function key actions for keys F1 to F24.

&$FKLAB1...&$FKLAB24
The function key labels for keys F1 to F24.

&$FKS1...&$FKS24
These variables are used internally by the function. Do not alter the values of these variables.

&$FKSLAB1...&$FKSLAB24
These variables are used internally by the function. Do not alter the values of these variables.

&$FKOPTS
This variable is used internally by the function. Do not alter the value of this variable.

&$FKA1
Function key area line 1.
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&$FKA2
Function key area line 2.

NOTE
Depending on the user’s current function key area display option, &$FKA1 and &$FKA2 can contain F1
through F12, F13 through F24, or nothing.

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

8
Processing error

10
Nesting level exceeded

Example
The following statements build a function key area by using the predefined function key area $CAADD,
explicitly setting F5 to HISTORY and F6 to TEXT, and disabling F7 and F11:

&$FK5 = HISTORY

&$FK6 = TEXT

&$FK7 = NOACT

&$FK11 = NOACT

&CONTROL SHRVARS=($FK)

-EXEC $CACALL   OPT=ACTION +

                ACTION=BUILD +

                CLASS=FKA +

                NAME=‘FKA=$CAADD’

Predefined Function Key Areas

The function keys described in this topic apply to the following predefined function key areas:

• $CAADD
• $CABRO
• $CADEL
• $CAUPD
• $IMADD
• $IMBRO
• $IMDEL
• $IMUPD

You can use the following function keys in these areas:

F1 (HELP)
Displays Help.

F2 (SPLIT)
Creates a new session.
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F3 (FILE, EXIT, or CANCEL)
In $CAADD, $CAUPD, $IMADD, and $IMUPD

Files your work.
In $CABRO, $IMBRO, and $IMDEL

Exits or cancels without saving.
F4 (SAVE)

Saves your work (only on $CAADD and $CAUPD).
F5 (HISTORY)

Displays history (only on $IMBRO and $IMUPD).
F6 (TEXT)

Displays text (only on $IMADD, $IMBRO, and $IMUPD).
F7 (BACKWARD)

Displays previous page in multi-page panels.
F8 (FORWARD)

Displays next page in multi-page panels.
F9 (SWAP)

Toggles between multiple sessions.
F10 (CANCEL)

Cancels without saving (only on $IMADD and $IMUPD).
F12 (CANCEL)

Cancels without saving.

Action=BUILD Class=IDTEXT
This statement builds the ID text that contains information about a user.

This statement has the following format:

&CONTROL SHRVARS=($CAID)

-EXEC $CACALL      OPT=ACTION

                   ACTION=BUILD

                   CLASS=IDTEXT

                   [NAME=‘USER=userid’]

                   [PARMS=‘[BORDER={YES | NO}]

                           [LENGTH={80 | length}]

                           [DATE=date]

                           [TIME=time]’]

USER=userid
An optional parameter giving the ID of the user whose ID text is to be built. The default is the current user ID.

BORDER={YES | NO}
An optional parameter specifying whether there are borders at the top and bottom of the built ID text. The default
is YES.

LENGTH={80 | length}
An optional parameter specifying the length of the horizontal border lines if BORDER=YES. The default is 80, and
the range is 1 through 255.
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DATE=date
An optional parameter specifying the date (in DATE3 format) to be included in the built ID text. The default is the
current date.

TIME=time
An optional parameter specifying the time (in hh.mm.ss format) to be included in the built ID text. The default is
the current time.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&$CAIDTXn
Contains the built ID text strings.

&$CAIDTXTOT
Contains the number of ID text strings built. The value gives the number of &$CAIDTXn variables.

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

8
Processing error

10
Nesting level exceeded

Example
The following statements build the ID text for the current user. The text contains the current date and time, and
has 80-character borders at the top and bottom.

&CONTROL SHRVARS=($CAID)

-EXEC $CACALL   OPT=ACTION +

                ACTION=BUILD +

                CLASS=IDTEXT +

                NAME=‘USER=&USERID’ +

                PARMS=‘BORDER=YES +

                       LENGTH=80’

Action=BUILD Class=MESSAGE
This statement builds a message using a message definition. The BUILD MESSAGE function returns the built message in
&SYSMSG.

This statement has the following format:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION
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                ACTION=BUILD

                CLASS=MESSAGE

                NAME=‘MESSAGE=message id’

                PARMS=‘PROCNAME=procedure name

                       [P1=parameter1... P10=parameter10]’

MESSAGE=message id
A required parameter giving the identifier of the message to be built.

PROCNAME=procedure name
A required parameter giving the name of the procedure that requested the message to be built.

P1=parameter1...P10=parameter10
Optional parameters providing data values to be substituted into the message definition.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains either:

• The requested message (for return code 0)
• The error message (for return code 8)

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

1
Definition not found

8
Processing error

10
Nesting level exceeded

Example
The message definition for message SAMP01 is as follows:

VSAM ERROR ON FILE ~P1 RC=~P2 FDBK=~P3

Use the following statements to build the SAMP01 message:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION

                ACTION=BUILD

                CLASS=MESSAGE

                NAME=‘MESSAGE=SAMP01’

                PARMS=‘PROCNAME=&0
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                       P1=&FILEID

                       P2=&FILERC

                       P3=&VSAMFDBK’

&0 contains the name of your procedure; &FILEID, &FILERC, and &VSAMFDBK contain, respectively, the
values for ~P1, ~P2, and ~P3 in the message definition.

Action=DISPLAY Class=DATA
This statement displays text in browse mode. The DISPLAY DATA function provides text browsing facilities for up to
9999 lines of text. When a user requests help, help text associated with the specified application ID and function name is
displayed.

This statement has the following format:

&CONTROL SHRVARS=($ED)

-EXEC $CACAL       OPT=ACTION

                   ACTION=DISPLAY

                   CLASS=DATA

                   PARMS=‘APPL=application id

                           FUNC=function name

                           [TITLE=title]

                           [LINECNT={0 | n}]

                           [LINELEN={256 | n}]

                           [LINENUM={YES | NO}]

                           [INDENT={0 | n}]

                           [TOPEXIT={YES | NO}]

                           [MESSAGE=message]

                           [USERFUNC=function]

                           [LINETOP={1 | n}]

                           [CANCEL={YES | NO}]

                           [LMARGIN={1 | n}]

                           [RMARGIN=n]’

APPL=application id
A required parameter giving the application identifier.

FUNC=function name
A required parameter indicating the function being performed.

TITLE=title
An optional parameter giving the title to be displayed at the top of the panel. The default is CAS : Text Editor.

LINECNT={0 | n}
A required parameter giving the total number of lines of text. The default is 0, and the range is 0 through 9999.

LINELEN={256 | n}
An optional parameter indicating the maximum line length. The default is 256, and the range is 1 through 256.

LINENUM={YES | NO}
An optional parameter that indicates whether to display line numbers. The default is YES.

INDENT={0 | n}
An optional parameter that indicates the number of positions to indent the text lines. The default is 0, and the
range is 0 through 256 minus the value in LINELEN.
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TOPEXIT={YES | NO}
An optional parameter indicating whether executing the BACKWARD command -- when the display is positioned
at the top of the text -- ends the text display and causes control to be returned to the caller. The default is NO.

MESSAGE=message
An optional parameter specifying a message to be displayed on line 3 of the panel, on initial entry.

USERFUNC=function
An optional parameter specifying the logical function being performed (for example, Browse). If specified,
the function is displayed on line 4 of the panel as Function=function. function must not be longer than eight
characters.

LINETOP={1 | n}
An optional parameter specifying the number of the line to be displayed as the first line of text, on initial entry. The
default is 1, and the range is 1 to the value in LINECNT.

CANCEL={YES | NO}
An optional parameter specifying whether the CANCEL command is supported. The default is NO.

LMARGIN={1 | n}
The left margin (in characters) used by the text editor. The default is 1, and the range is 1 through the value in
LINELEN.

RMARGIN=n
The right margin (in characters) used by the text editor. The default is the lesser of the value in LINELEN and the
logical screen width. The range is the value of LMARGIN plus 20 to the value in LINELEN.

Input Variables

This statement contains the following input variables:

&$EDFK1...&$EDFK24
The function key actions for any or all of the keys F1 to F24. Specify NOACT to inactivate and remove a function
key from the function key area.

&$EDFKLAB1...&$EDFKLAB24
The labels that are displayed in the function key area (the bottom two lines of the displayed screen). Each label
can be up to eight characters in length. If not specified, the label for a key defaults to the first word of the key’s
action.

&$EDCOMMENTn
Contains the comment lines to be displayed (up to nine) above the text lines.

&$EDLINEnnnn
Contains the text lines to be displayed (up to 9999).

&$EDEXITCMDS=command1, command2, ...
Specifies commands that are accepted as valid exit commands. That is, if a specified command is executed,
control is returned to the caller.

Return Variables

This statement contains the following return variables:

&$EDCMDEXIT
The command which was entered by the user to exit (normally EXIT).

&$EDCMDPARMS
The parameters for the exit command in &$EDCMDEXIT.
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&$EDCOMMAND
The entire contents of the exit command including parameters.

&$EDLINETOP
The line number at the top of the display on exit.

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

8
Processing error

10
Nesting level exceeded

Example
The following statements display the contents of &$EDLINE1 and &$EDLINE2 in two lines on a panel titled
Problem Text:

&$EDLINE1 = &STR Problem text line 1

&$EDLINE2 = &STR Problem text line 2

&CONTROL SHRVARS=($ED)

-EXEC $CACALL   OPT=ACTION +

                ACTION=DISPLAY +

                CLASS=DATA +

                PARMS=‘APPL=ZPR +

                       FUNC=BROWSE +

                       TITLE=“Problem Text” +

                       LINECNT=2’

Action=DISPLAY Class=HELP
This statement displays online help. You determine the application, the function, the field, and the window on which the
user requires help, and supply the values to the DISPLAY HELP function to display the appropriate help. If the required
help has not been added, the function displays the next more general help in the order field-level help, window-level help,
function-level help, and application-level help.

This statement has the following format:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION

                ACTION=DISPLAY

                CLASS=HELP

                NAME=‘APPL=application id

                       [FUNC=function name]

                       [FIELD=field name]’

                [PARMS=‘CROW=cursor row
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                        CCOL=cursor column’

                        MODE={VIEW | BROWSE}]

APPL=application id
A required parameter giving the identifier of the application for which help is to be displayed.

FUNC=function name
An optional parameter (required if either the FIELD=, CROW= or CCOL= keywords are specified) giving the name
of the function for which help is to be displayed.

FIELD=field name
An optional parameter giving the name of the field for which help is to be displayed.

CROW=cursor row
An optional parameter giving the cursor row position when help was requested. This defaults to the value of
&CURSROW.

CCOL=cursor column
An optional parameter giving the cursor column position when help was requested. This defaults to the value of
&CURSCOL.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

8
Processing error

10
Nesting level exceeded

Example
The following statements display the field-level help for the ZPRSTATUS field for the UPDATE function in the
application identified by the identifier ZPR if the help is available; otherwise, the next more general help is
displayed:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION +

                ACTION=DISPLAY +

                CLASS=HELP +

                NAME=‘APPL=ZPR +

                      FUNC=UPDATE +

                      FIELD=ZPRSTATUS’
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Action=DISPLAY Class=LIST
This statement displays a list.

This statement has the following format:

&CONTROL SHRVARS=($LH)

-EXEC $CACALL      OPT=ACTION

                   ACTION=DISPLAY

                   CLASS=LIST

                   NAME=‘APPL=application id

                          [TYPE={PUBLIC | PRIVATE}]

                          [USER=userid]

                          NAME=list name’

                   [PARMS=‘[FORMAT={ACTION | MSELECT |

                                    SSELECT | NUMBERED}]

                          [CRITERIA=criteria]

                          [MAXSEL={9999 | nnnn}]

                          [AUTOSEL={YES | NO}]’]

APPL=application id
A required parameter giving the application identifier of the list.

TYPE={PRIVATE | PUBLIC}
An optional parameter giving the type of list. Valid values are as follows:
PUBLIC

Public list -- available for general use
PRIVATE

Private list -- owned by a specific user ID

NOTE
If you do not specify TYPE or USER, the function attempts to find a PRIVATE list owned by the invoking
user ID first. If unsuccessful, the function uses a PUBLIC list.

USER=userid
An optional parameter (if TYPE is not PUBLIC) giving the user ID of the user owning the list. Default is the user ID
of the user invoking the function.

NAME=list name
A required parameter giving the name of the list.

FORMAT={ACTION | MSELECT | SSELECT| NUMBERED}
An optional parameter indicating the format in which the list is to be displayed. Valid values are as follows:
ACTION

Action list
MSELECT

Multiple selection list
SSELECT

Single selection list
NUMBERED

Numbered list
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The default is ACTION.
CRITERIA=criteria

A criteria statement used to select items to go in the list. The format must conform to that required by the
service procedure specified in the list definition. If specified, this criteria overrides any criteria specified in the list
definition, and no &$LHCRITnnnn variables can be set.

MAXSEL={9999 | nnnn}
The maximum number of items that can be chosen from a list in format MSELECT (multiple selection list). The
default is 9999, and the range is 1 through 9999.

AUTOSEL={YES | NO}
Determines whether an entry in a list is automatically selected if it is the only entry in the list. The default is NO.

Input Variables

This statement contains the following input variables:

&$LHCRITnnnn
Criteria variables (up to 9999 variables can be given). Cannot be specified if the CRITERIA operand is specified.
The format must conform to that required by the service procedure specified in the list definition.

Return Variables

This statement contains the following return variables:

&$LHENTTOTAL
The total number of entries selected (up to 9999).

&$LHENTIDnnnn
The IDs of the list entries selected.

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

1
Definition not found

2
No data found

3
Canceled by exit

4
Canceled by user

8
Processing error

9
Return requested

10
Nesting level exceeded
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11
Definition not eligible for processing

Example
The following statements display action list ZPRPRALL in the application identified by the ID ZPR. A private
list is displayed in preference to a public list.

&CONTROL SHRVARS=($LH)

-EXEC $CACALL   OPT=ACTION +

                ACTION=DISPLAY +

                CLASS=LIST +

                NAME=‘?APPL=ZPR +

                NAME=ZPRPRALL’ +

                PARMS=‘FORMAT=ACTION’

Action=DISPLAY Class=MENU
This statement displays a menu.

This statement has the following format:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION

                ACTION=DISPLAY

                CLASS=MENU

                NAME=‘APPL=application id

                       MENU=menu id’

                [PARMS=‘PSKIP=xxx.xxx’]

APPL=application id
A required parameter giving the application identifier.

MENU=menu id
A required parameter giving the menu identifier.

PSKIP=xxx.xxx
Panel skip setting.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:
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8
Processing error

9
Return requested

10
Nesting level exceeded

Example
The following statements display menu 030 in the application identified by the ID ZPR:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION +

                ACTION=DISPLAY +

                CLASS=MENU +

                NAME=‘APPL=ZPR +

                      MENU=030’

Action=DISPLAY Class=MESSAGE
This statement displays a message and its associated explanation, system action and user action.

This statement has the following format:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION

                ACTION=DISPLAY

                CLASS=MESSAGE

                NAME=‘MESSAGE=message id’

MESSAGE=message id
A required parameter giving the identifier of the message to be displayed.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

1
Definition not found

8
Processing error
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10
Nesting level exceeded

Example
The following statements display information about message PV7014:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION +

                ACTION=DISPLAY +

                CLASS=MESSAGE +

                NAME=‘MESSAGE=PV7014’

Action=EDIT Class=DATA
This statement displays text in edit mode. The EDIT DATA function provides editing facilities for up to 9999 lines of text,
each of up to 256 characters in length. When a user requests help, help text associated with the specified application ID
and function name is displayed.

This statement has the following format:

&CONTROL SHRVARS=($ED)

-EXEC $CACALL      OPT=ACTION

                   ACTION=EDIT

                   CLASS=DATA

                   PARMS=‘APPL=application id

                           FUNC=function name

                           [TITLE=title]

                           [LINECNT={0 | n}]

                           [LINELEN={256 | n}]

                           [MAXLINES={9999 | n}]

                           [EDTLINES=n]

                           [TOPEXIT={YES | NO}]

                           [MESSAGE=message]

                           [USERFUNC=function]

                           [LINETOP={1 | n}]

                           [LMARGIN={1 | n}]

                           [RMARGIN=n]’

APPL=application id
A required parameter giving the application identifier.

FUNC=function name
A required parameter indicating the function being performed.

TITLE=title
An optional parameter giving the title to be displayed at the top of the panel. The default is CAS : Text Editor.

LINECNT={0 | n}
A required parameter giving the number of lines of text. The default is 0, and the range is 0 through 9999.

LINELEN={256 | n}
An optional parameter indicating the maximum line length. The default is 256, and the range is 1 through 256.
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MAXLINES={9999 | n}
An optional parameter indicating the maximum number of lines of text that can exist. The default is 9999, and the
range is 1 through 9999.

EDTLINES=n
An optional parameter giving the number of lines that can be edited. If specified, the first n lines can be edited. If
not specified, the number of lines that can be edited defaults to the value of the LINECNT parameter -- that is, all
lines can be edited. The range is 0 to the value in LINECNT.

TOPEXIT={YES | NO}
An optional parameter indicating whether executing the BACKWARD command -- when the display is positioned
at the top of the text -- ends the text display and causes control to be returned to the caller. The default is NO.

MESSAGE=message
An optional parameter specifying a message to be displayed on line 3 of the panel, on initial entry.

USERFUNC=function
An optional parameter specifying the logical function being performed (for example, Update). If specified,
the function is displayed on line 4 of the panel as Function=function. function must not be longer than eight
characters.

LINETOP={1 | n}
An optional parameter specifying the number of the line to be displayed as the first line of text, on initial entry. The
default is 1, and the range is 1 through the value in LINECNT.

LMARGIN={1 | n}
The left margin (in characters) used by the text editor. The default is 1, and the range is 1 through the value in
LINELEN.

RMARGIN=n
The right margin (in characters) used by the text editor. The default is the lesser of the value in LINELEN and the
logical screen width. The range is the value of LMARGIN plus 20 to the value in LINELEN.

Input Variables

This statement contains the following input variables:

&$EDFK1...&$EDFK24
The function key actions for any or all of the keys F1 to F24. Specify NOACT to inactivate and remove a function
key from the function key area.

&$EDFKLAB1...&$EDFKLAB24
The labels that are displayed in the function key area (the bottom two lines of the displayed screen). Each label
can be up to eight characters in length. If not specified, the label for a key defaults to the first word of the key’s
action.

&$EDCOMMENTn
Contains the comment lines to be displayed (up to nine) above the text lines.

&$EDLINEnnnn
Contains the text lines to be displayed for edit (up to 9999).

&$EDEXITCMDS=command1, command2, ...
Specifies commands which are accepted as valid exit commands. That is, if a specified command is executed,
control is returned to the caller.

Return Variables

This statement contains the following return variables:
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&$EDLINEnnnn
The edited text lines.

&$EDLINECNT
The number of edited text lines. The value gives the number of &$EDLINEnnnn variables.

&$EDMODIFIED
Whether any lines were modified (YES or NO).

&$EDCMDEXIT
The command that was entered by the user to exit (normally FILE or SAVE).

&$EDCMDPARMS
The parameters for the exit command in &$EDCMDEXIT.

&$EDCOMMAND
The entire contents of the exit command including parameters.

&$EDLINETOP
The line number at the top of the display on exit.

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

4
Canceled by user

8
Processing error

10
Nesting level exceeded

Example
The following statements display the contents of &$EDLINE1 and &$EDLINE2 in two lines on a panel titled
Problem Text for editing:

&$EDLINE1 = &STR Problem text line 1

&$EDLINE2 = &STR Problem text line 2

&CONTROL SHRVARS=($ED)

-EXEC $CACALL   OPT=ACTION +

                ACTION=EDIT +

                CLASS=DATA +

                PARMS=‘APPL=ZPR +

                       FUNC=UPDATE +

                       TITLE="Problem Text" +

                       LINECNT=2’

Action=EXECUTE Class=COMMAND
Executes a command if it is known. When a user requests help, help text associated with the specified application ID,
function name, and message ID (if specified) is displayed.

This statement has the following format:
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&CONTROL SHRVARS=($FK,$CM)

-EXEC $CACALL      OPT=ACTION

                   ACTION=EXECUTE

                   CLASS=COMMAND

                   [NAME=‘COMMAND=command’]

                   [PARMS=‘APPL=application id]

                            [FUNC=function name]

                            [KEY=key]

                            [MESSAGE=messageid]

                            [CURSFLD=cursorfield value]’]

APPL=application id
An optional parameter giving the application identifier (required for the HELP command).

FUNC=function name
An optional parameter indicating the function currently being performed (required for the HELP command).

COMMAND=command
An optional parameter giving the command to be executed (required if the KEY keyword is not used). If you use
both the COMMAND and KEY keywords, and a command is assigned to the function key specified in KEY, the
command assigned to the function key takes precedence.
The following commands (or any command defined using the CAS Command Definition facility) can be specified:
CMD

Invokes the Command Entry facility.
EX[EC]

Executes an NCL procedure.
DISC[ONN]

Disconnects the session.
HELP

Display help information.
KEYS

Switches FKA display.
LOCK

Locks the session.
NOTEPAD

Displays the CAS Notepad.
PASSWORD

Sets the user password.
PQ[UEUE]

Displays the PSM print queue.
PSKIP

Skips panels.
RETRIEVE

Retrieves the last command.
SPLIT

Splits the window.
START

Starts an NCL procedure.
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SWAP
Swaps the window.

WHERE
Displays NCL procedure details.

KEY=key
An optional parameter giving the last function key (&INKEY value) that was pressed (required if the COMMAND
keyword is not used). If you use both the COMMAND and KEY keywords, and a command is assigned to the
function key specified in KEY, the command assigned to the function key takes precedence.

MESSAGE=message id
An optional parameter giving the message identifier of the currently displayed message (for example, when a user
requires help on a message).

CURSFLD=cursorfield value
An optional parameter containing the value of the field in which the cursor is located.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&$FK1...&$FK24
The function key actions for keys F1 to F24.

&$FKLAB1...&$FKLAB24
The function key labels for keys F1 to F24.

&$FKA1
Function key area line 1.

&$FKA2
Function key area line 2.

&$CMDI
Set to Y or N to indicate if an action was performed. For example, a command is not executed if it is not in the
command table.

&$CMDS
Set to C, K, or N indicating the source of the action (Command, Key, or None).

&$CMD
The first word of the action.

&$CMDPARMS
The remaining operands or parameters of the action.

&$CMDR
The retrieved command (when COMMAND=RETRIEVE).

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:
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7
User not authorized

8
Processing error

9
Return requested

10
Nesting level exceeded

Example
The following statements execute the command in variable &COMMAND or assigned to the key indicated
in variable &INKEY; the APPL, FUNC, and MESSAGE keywords are specified and are referenced if the
command is HELP.

&CONTROL SHRVARS=($FK,$CM)

-EXEC $CACALL   OPT=ACTION +

                ACTION=EXECUTE +

                CLASS=COMMAND +

                NAME=‘COMMAND=&COMMAND’ +

                PARMS=‘APPL=ZPR +

                       FUNC=UPDATE +

                       KEY=&INKEY +

                       MESSAGE=PV7014’

Action=LOAD Class=COMMAND
Loads the command table into memory (normally during system initialization). You must perform the LOAD COMMAND
function before you can execute a defined command.

This statement has the following format:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION

                ACTION=LOAD

                CLASS=COMMAND

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:
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2
No data found

6
Unable to obtain lock

8
Processing error

10
Nesting level exceeded

Example
The following statements load the command table:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION +

                ACTION=LOAD +

                CLASS=COMMAND

Action=GET Class=TENTRY
Retrieves one or all entries from a table.

This statement has the following format:

&CONTROL SHRVARS=($VM)

-EXEC $CACALL      OPT=ACTION

                   ACTION=GET

                   CLASS=TENTRY

                   NAME=’APPL=application id

                           FIELD=fieldName

                           [VALUE=fullValue]’

                   [PARMS=’ACTIVE={YES | NO | ANY}’]

APPL=application id
A required parameter giving the identifier of the application.

FIELD=fieldName
A required parameter giving the name of the table.

VALUE=fullValue
An optional parameter giving the full value of the entry to be retrieved. If omitted, all entries in the table are
returned.

ACTIVE={YES | NO | ANY}
An optional parameter that indicates which entries are to be retrieved from the table if the VALUE parameter is
omitted.
YES

Only active table entries are to be retrieved. This is the default.
NO

Only inactive table entries are to be retrieved.
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ANY
All table entries are to be retrieved.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains the error message (for return code 8).

If a full value is supplied, the following variables are returned:

$VMABBR
The abbreviated value of the table entry.

$VMFULL
The full value of the table entry.

$VMDESC
The description of the table entry.

$VMTEXTn
The text fields of the table entry.

If a full value is not supplied, the following variables are returned:

$VMTOTAL
The total number of entries in the table.

$VMABBRn
The abbreviated value for each table entry.

$VMFULLn
The full value for each table entry.

$VMDESCn
The description of each table entry.

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

2
No data found

8
Processing error

10
Nesting level exceeded

Example
The following statements retrieve the entry $NDSYS from the Report Writer table:

&CONTROL SHRVARS

-EXEC $CACALL   OPT=ACTION +
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                ACTION=GET +

                CLASS=TENTRY +

                NAME=‘APPL=$RW +

                      FIELD=APPL +

                      VALUE=$NDSYS’

Action=LOAD Class=PDOMAIN
Loads panel domains (normally during the initialization of an application). You must perform the LOAD PDOMAIN function
before you can use the NAVIGATE PDOMAIN function.

This statement has the following format:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION

                ACTION=LOAD

                CLASS=PDOMAIN

                NAME=‘APPL=application id

                       [TYPE={PUBLIC | PRIVATE}]

                       [USER=userid]

                       [NAME=domain name]’

APPL=application id
A required parameter giving the identifier of the application.

TYPE={PUBLIC | PRIVATE}
An optional parameter giving the type of panel domain. Valid values are as follows:
PUBLIC

Public domain -- available for general use.
PRIVATE

Private domain -- owned by a specific user ID.
USER=userid

An optional parameter (if TYPE is not PUBLIC) giving the user ID of the user owning the panel domains.
NAME=domain name

An optional parameter giving the name of the panel domain.

NOTE
The LOAD PDOMAIN function loads all panel domains matching the supplied operands.

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains the error message (for return code 8).
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Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

8
Processing error

10
Nesting level exceeded

Example
The following statements load the panel domains for the application identified by ID ZPR:

&CONTROL NOSHRVARS

-EXEC $CACALL   OPT=ACTION +

                ACTION=LOAD +

                CLASS=PDOMAIN +

                NAME=‘APPL=ZPR’

Action=LOAD Class=TABLE
This function loads the tables for an application (typically during system initialization). You perform the LOAD TABLE
function before you can use the tables to validate data.

This statement has the following format:

&CONTROL NOSHRVARS

-EXEC $CACALL OPT=ACTION

              ACTION=LOAD

              CLASS=TABLE

              NAME=‘APPL=application_id

                   [FIELD=field_name]’

             [PARMS=‘RELOAD={YES | NO}’]

APPL=application_id
Specifies the identifier of the application.

FIELD=field_name
(Optional) Specifies the name of the table if you only want to load one table.
Default: All tables for the specified application are loaded.

RELOAD={YES | NO}
(Optional) Specifies whether you want to reload previously loaded tables for the application.
Default: NO

Input Variables

This statement has no input variables.

Return Variables

This statement contains the following return variables:

&SYSMSG
System message. Contains the error message (for return code 8).
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Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

8
Processing error

10
Nesting level exceeded

Example
The following statements load the tables for the application identified by ID ZPR. Any tables already loaded
are reloaded.

&CONTROL NOSHRVARS

-EXEC $CACALL     OPT=ACTION +

                  ACTION=LOAD +

                  CLASS=TABLE +

                  NAME=‘APPL=ZPR’ +

                  PARMS=‘RELOAD=YES’

Action=NAVIGATE Class=PDOMAIN
This statement determines the next panel to be displayed. You determine the panel by specifying the direction of
movement (backward or forward) and the number of panels to skip, or by specifying the name of the panel domain
element.

This statement has the following format:

&CONTROL SHRVARS=($PV,pref,...pref)

-EXEC $CACALL      OPT=ACTION

                   ACTION=NAVIGATE

                   CLASS=PDOMAIN

                   NAME=‘APPL=application id

                          [TYPE={PUBLIC | PRIVATE}]

                          [USER=userid]

                          NAME=domain name’

                   [PARMS=‘[CURRENT=element name]

                           [NEXT={element name | *}]

                           [SKIP={1 | n}]

                           [LOAD={YES | NO}]’]

APPL=application id
Specifies the application identifier of the panel domain.

TYPE={PRIVATE | PUBLIC}
(Optional) Specifies the type of panel domain. Valid values are as follows:
PUBLIC

Public domain -- available for general use.
PRIVATE

Private domain -- owned by a specific user ID.
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NOTE
If you do not specify TYPE or USER, the function attempts to find the panel domain definition owned by
the invoking user ID. If unsuccessful, the function uses a public panel domain definition.

USER=userid
(Optional) (if TYPE=PRIVATE) Specifies the user ID of the user owning the PRIVATE panel domain.
Default: User ID of the user invoking the function

NAME=domain name
Specifies the name of the panel domain.

CURRENT=element name
(Optional) Specifies the current element. If this keyword is blank, the current element is assumed to be ##TOP##
(if DIR=FORWARD) or ##END## (if DIR=BACKWARD).

NOTE
DIR or SKIP is mutually exclusive to NEXT. If you do not specify DIR, NEXT, and SKIP, the default is
DIR=FORWARD and SKIP=1.

DIR={FORWARD | BACKWARD}
(Optional) Specifies the direction in which navigation is to occur.
Default: FORWARD

NEXT={element name | *}
(Optional) Specifies the next element to progress to. If blank, the next element is determined based upon the
defined paths (from the current element) and the direction of travel. If an element name is specified, navigation
occurs to this element if it is currently eligible. If ’*’ is specified, a pick list of all eligible elements in the domain
(excluding the element specified in the CURRENT= keyword) is presented.

SKIP={1 | n}
(Optional) Specifies the number of times to perform a panel navigation. Use this parameter when the user
specifies a numeric or MAX scroll amount.
Default: 1
Limits: 1 through 9999

LOAD={YES | NO}
(Optional) Specifies whether to load a domain if it is not currently loaded.
Default: YES

Input Variables

This statement contains variables with prefixes as specified in SHRVARS.

&$PVNESTnnn
Tracking variables used by CAS to maintain the last nnn elements visited in the current direction (up to 999
elements). These variables are supplied by CAS. Do not modify these variables.

&$PVCRITnnnn
Criteria variables containing the criteria used to specify eligible panel domain element types.

&$PVCRITTOTAL
The total number of criteria variables. The range is 0 through 9999.

Return Variables

This statement contains the following return variables:

&$PVELEMENT
The name of the next element to progress to.
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&$PVPANEL
The name of the panel associated with the next element.

&$PVDESC
The description of the next element.

&$PVHELP
The name of the function-level help associated with the next element.

&$PVTYPE
The type (PANEL or TEXT) of the next element.

&$PVTITLE
The title of the next element (if type is TEXT).

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

1
Definition not found

4
Canceled by user

5
End of sequence

6
Unable to obtain lock

8
Processing error

10
Nesting level exceeded

Example
The following statements identify the next panel for display following the panel in &$PVELEMENT. The panel
domain is ZPRPROB in the application identified by ID ZPR. A private panel domain is used in preference to a
public panel domain.

&CONTROL SHRVARS=($PV,ZPR)

-EXEC $CACALL   OPT=ACTION +

                ACTION=NAVIGATE +

                CLASS=PDOMAIN +

                NAME=‘APPL=ZPR +

                NAME=ZPRPROB’ +

                PARMS=‘CURRENT=&$PVELEMENT’

Action=VALIDATE Class=DATA
This statement validates data against predefined values or edit rules.

This statement has the following format:
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&CONTROL SHRVARS=(field name,$VM)

-EXEC $CACALL     OPT=ACTION

                  ACTION=VALIDATE

                  CLASS=DATA

                  PARMS=‘[APPL=application id]

                         FIELD=field name

                         [LIST=n]

                         [TEXT={YES | NO}]

                         [ACTIVE={YES | NO | ANY}]

                         DESC=description

                         EDITS=edit number 1,edit number 2,...

                         [IMSYS=system name]

                         [PROMPT={YES | NO}]’

APPL=application id
(Optional) (required only for EDITS=17) Specifies the application identifier.

FIELD=field name
Specifies the name of the field that is to be validated. This field name must also be included in the SHRVAR=
operand.

LIST=n
(Optional) (required only for EDITS=18) Specifies the number of valid values supplied using the &$VMFULLnnn
variables. The &$VMABBRnnn and &$VMDESCnnn variables can also be defined. The range is 1 through 999.

TEXT={YES | NO}
(Optional) (applicable only for EDITS=17) Specifies whether the text fields associated with the selected or
supplied field value are to be returned.
Default: NO

ACTIVE={YES | NO | ANY}
(Optional) (applicable only for EDITS=17) Specifies which entries from the table defined for the field in FIELD are
to be considered as valid values. Valid values are as follows:
YES

Only active table entries are to be considered as valid values. This is the default.
NO

Only inactive table entries are to be considered as valid values.
ANY

All table entries are to be considered as valid values.
DESC=description

(Optional for EDITS=17) Specifies the description of the field for use in selection list headings, help panels and
error messages.

EDITS=edit number1,edit number 2,...
Specifies the edit numbers that indicate how the field is to be validated (multiple numbers can be specified,
separated by commas). Valid values are as follows:
1(l)

YES/NO -- The field can only contain YES (or a string beginning with Y) or NO (or a string beginning with
N). If the length parameter (l) is coded, the field is set to that length. For example, 1(1) returns Y or N only.
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2
Unsigned Integer -- The field can only contain a positive number with no sign or decimal point.

3
Date -- The field can only contain the date format dd-mmm-yyyy or a shorthand date format.

4
Time -- The field can only contain the time format hh.mm or a shorthand time format.

5
Hexadecimal -- The field can only contain values in expanded hexadecimal.

6
Signed Numeric -- The field can contain a signed or unsigned number with no decimal point.

7
Real Numbers -- The field can only contain real numbers. This includes (signed and unsigned) integers,
numbers containing a decimal point, and numbers expressed in scientific notation within the range -1E-70
to +1E+70.

8
Name -- The field can only contain numbers, alphabetic characters (upper case), and the characters @,
#, and $. The first character in the field cannot be a number.

9(l:h)
Range -- The field can only contain a value within the defined range, where l is the lowest valid value and
h is the highest. If l is omitted, the value is only checked for being less than or equal to h; if h is omitted,
the value is only checked for being greater than or equal to l, for example:

• 9(1:10) accepts values from 1 to 10
• 9(:3) accepts values less than or equal to 3
• 9(12:) accepts values greater than or equal to 12

10
Alphanumeric -- The field can only contain numbers and alphabetic characters. Lower case characters
are converted to upper case.

11
Alphabetic -- The field can only contain alphabetic characters. Lower case characters are converted to
upper case.

12
National -- The field can only contain numbers, alphabetic characters, and the characters @, # and $.
Lower case characters are converted to upper case.

13
Data Set Name -- The field can only contain a valid data set name, with no quotes. Lower case characters
are converted to upper case.

14
No Embedded Blanks -- The field cannot contain any imbedded blanks.

15(l:h)
Length Of The Field -- The length of the field must be within the defined range, where l is the lowest
possible length and h is the highest. If l is omitted, the length is only checked for being less than or equal
to h; if h is omitted, the length is only checked for being greater than or equal to l. The default value for l is
1.

16
Scroll Amounts -- The field value must be one of the following valid scroll amounts:
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• MAX (or a string beginning with M)
• CSR (or a string beginning with C)
• DATA (or a string beginning with D)
• PAGE (or a string beginning with P)
• HALF (or a string beginning with H)
• A number between 1 and 99999 (if the string starts with a number, it is truncated at the first non-

numeric character)

17
Table -- The field is validated against the values held in the table defined for the field in FIELD.

18
List -- The field is validated against the values given in &$VMFULLnnn, &$VMABBRnnn, and &
$VMDESCnnn.

19
NCL Keyword -- The field must not contain an NCL keyword.

20
Time -- The field can only contain the time format hh.mm.ss or a shorthand time format.

21
Hexadecimal Characters -- The field can only contain hexadecimal characters, that is, 0 - 9 and A - F.

22
IP Address -- The address must be a valid IP address, in the format A.B.C.D, where each of A, B, C, and
D have a valid range of 0 to 255.

23
Time -- The field must contain the time format hh:mm:ss or a shorthand time format. The returned string is
in the format hh:mm:ss.

24
Time -- The field can only contain the time format hh:mm or a shorthand time format. The returned string
is in the format hh:mm.

IMSYS=system name
(Optional) (required for EDITS=17 where the table type is IMFLD or IMREC) Specifies the SOLVE:InfoMaster
name.

PROMPT={YES | NO}
(Optional) (applicable only for EDITS=17 or 18) Specifies whether a list of valid values is to be displayed if the
field value contains a question mark character (?). Specifying NO lets values be defined which contain a question
mark (?), and also lets validation occur from a non-full screen environment.

Input Variables

This statement contains the following input variables:

field name
The data to be validated

&$VMFULLnnn
The full values of the values (up to 20 characters) against which the field is to be validated (applicable only for
EDITS=18). Up to 999 full values can be specified.

&$VMABBRnnn
The abbreviations of the values (up to eight characters) against which the field is to be validated (applicable only
for EDITS=18). Up to 999 abbreviations can be specified.
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&$VMDESCnnn
The descriptions of the values (up to 38 characters) against which the field is to be validated (applicable only for
EDITS=18). Up to 999 descriptions can be specified.

Return Variables

This statement contains the following return variables:

field name
The validated data.

&$VMSELABBR
The abbreviated value of the selected value (applicable only for EDITS=17 or 18).

&$VMSELDESC
The description of the selected value (applicable only for EDITS=17 or 18).

&$VMTEXT1..10
The text associated with the value (applicable only for EDITS=17 and returned only if TEXT=YES).

&SYSMSG
System message. Contains the error message (for return code 8).

Feedback Codes

If a return code of 8 is set, then additional information is available as one of the following feedback codes, set in &
$CAFDBK:

8
Processing error

10
Nesting level exceeded

Example
The following statements validate the &PCODE field against edit numbers 2 (unsigned integer) and 9 (range).
The value of &PCODE must be an unsigned integer in the range 1 through 10. In the example, because
&PCODE has a value of 12, an error message is returned in &SYSMSG.

&PCODE = 12

&DESC = &STR Priority Code

&CONTROL SHRVARS=(PCODE,$VM)

-EXEC $CACALL   OPT=ACTION

                ACTION=VALIDATE

                CLASS=DATA

                PARMS='APPL=$ML

                       FIELD=PCODE

                       DESC=&DESC

                       EDITS=2,9(1:10)'

Menu Service Procedure Interface

Menu Service Procedures

A menu service procedure interface is available for Common Application Services (CAS) menus.
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Menu service procedures are installation written NCL procedures that are available for performing specialized processing
on menus.

Menu service procedures provide a convenient means of extending the functionality of menus.

Menu service procedures are optional. You specify the menu service procedure when you define a menu.

A menu service procedure performs site-specific menu processing at defined points during invocation and processing of a
menu:

• On initial entry to the menu
• After a user makes a selection but before acting on it
• After a user acts on a selection
• Prior to exiting the menu
• When a user enters an unrecognized command
• If the menu times out when an INWAIT value is specified

You write your own menu service procedures by using the variables described in the following sections.

The variables can be divided into two groups as follows:

• The first group of variables provide information to the procedure and are not modifiable (read-only). In particular,
check the value of &$MHOPT to determine the stage of menu processing for you to implement the required special
processing.

• The second group of variables are modifiable and enable the procedure to return information to the system.

You can use your own variables in the menu service procedure. However, do not use variable names that start with #MH.
The menu service procedure is called with NOSHRVARS=(#MH). After you specify your own variables, these variables
are persistent through the different stages of menu processing. That is, if you specify &A = variable_value, the value of
this variable is available on each subsequent call to the procedure.

Menu Service Procedure Statements

This section contains descriptions for the menu service procedure statements.

$MHOPT=ENTRY Statement
This statement indicates initial entry into a menu. When the value of &$MHOPT is ENTRY, you can use the menu service
procedure to perform any special processing that is required before the display of the menu.

Read-Only Variables

This statement contains the following read-only variables:

&$MHOPT
This variable is set to ENTRY.

&$MHAPPLID
This variable is set to the ID of the application to which the menu belongs.

&$MHMENUNUM
This variable is set to the menu number.

Modifiable Variables

This statement contains the following modifiable variables:

&$MHAUTHMAP
Use this variable to control the access to menu options. This variable can be set to a map (15 characters in
length) with each character corresponding to a menu option. Valid values for each character are as follows:
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1
Access to the menu option is allowed.

0
Access to the menu option is not allowed. If this variable is set, it is used as the menu map for the user. If
it is not set, access is allowed to all menu options.

&$MHINWAIT
Use this variable to set a time-out when the menu is not receiving any input. This variable can be set to an
INWAIT value (between 0 and 86400 seconds) that is used when displaying the menu. If this value is zero,
the menu does not time out. If the INWAIT time expires, the service procedure is called with &$MHOPT set to
TIMEOUT.

&$MHDOUBLESPC
Use this variable to specify whether a blank line should be inserted before each input line on the menu. If this
variable is set to YES (the default), a blank line is inserted before each input field line on the menu. If this variable
is set to NO, input field lines are displayed as defined for the menu.

&$MHINPUTJUST
Use this variable to specify the value of the JUST keyword on the #FLD panel statement. Valid values are LEFT,
RIGHT, ASIS, and CENTER. The default is LEFT.

&$MHINPUTMODE
Use this variable to specify the value of the MODE keyword on the #FLD panel statement. Valid values are SBCS
and MIXED. The default is SBCS.

&$MHCOMMAND
Use this variable to enable the processing of commands that are not known to the system. If this value is YES, the
service procedure is called with &$MHOPT set to COMMAND.

&$MHFK1..24
Use these variables to override the standard function key actions.

&$MHFKLAB1..24
Use these variables to override the standard function key labels.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the menu service procedure to one of the following return codes:

0
Proceed; display the menu

8
Terminate the menu

&$MHOPT=SELECT Statement
This statement indicates that the user has selected a menu option. When the value of &$MHOPT is SELECT, you can use
the menu service procedure to perform any special processing that is required upon a menu option being selected.

Read-Only Variables

This statement contains the following read-only variables:
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&$MHOPT
This variable is set to SELECT.

&$MHAPPLID
This variable is set to the ID of the application to which the menu belongs.

&$MHMENUNUM
This variable is set to the menu number.

&$MHSELECT
This variable is set to the option the user selects from the menu.

&$MHSELECTNUM
This variable is set to the relative numeric position of the selected option on the menu, as defined on the
CAS : Menu Options panel.

Modifiable Variables

This statement contains the following modifiable variables:

&$MHERRLIST
Use this variable to return the names of the input fields that contain incorrect values to the system. This variable
can be set to the input fields that are in error in the form fieldname1, fieldname2...fieldnameN. The fields are
placed in error status on the panel, and the cursor is located in the first field that is in error.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the menu service procedure to one of the following return codes:

0
Proceed; execute the action

8
Error; redisplay the menu

&$MHOPT=RETURN Statement
This statement indicates that the action for a selected menu option has completed. When the value of &$MHOPT is
RETURN, you can use the menu service procedure to perform any special processing that is required on the completion
of the action.

Read-Only Variables

This statement contains the following read-only variables:

&$MHOPT
The variable is set to RETURN.

&$MHAPPLID
This variable is set to the ID of the application to which the menu belongs.

&$MHMENUNUM
This variable is set to the menu number.

&$MHSELECT
This variable is set to the menu option for which the action has completed.
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Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the menu service procedure to one of the following return codes:

0
Proceed; display the menu

1
Terminate the menu and return to the previous primary menu

4
If &SYSMSG is set, redisplay the menu with the value of &SYSMSG as the error message; if &SYSMSG is not
set, terminate the menu and return to the previous primary menu

All other return codes are treated as errors, and &SYSMSG must be set. The menu is redisplayed with the value of
&SYSMSG as the error message.

&$MHOPT=EXIT Statement
This statement indicates that a menu is terminating. When the value of &$MHOPT is EXIT, you can use the menu service
procedure to perform any special processing that is required on the termination of the menu.

Read-Only Variables

This statement contains the following read-only variables:

&$MHOPT
This variable is set to EXIT.

&$MHAPPLID
This variable is set to the ID of the application to which the menu belongs.

&$MHMENUNUM
This variable is set to the menu number.

Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the menu service procedure to one of the following return codes:

0
Proceed; exit from the menu

16
Do not exit; redisplay the menu
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&$MHOPT=COMMAND
This statement indicates that a command that is not known to the system has been issued from the menu. When the value
of &$MHOPT is COMMAND, you can use the menu service procedure to perform any special processing that is required
to process the command.

Read-Only Variables

This statement contains the following read-only variables:

&$MHOPT
This variable is set to COMMAND.

&$MHAPPLID
This variable is set to the ID of the application to which the menu belongs.

&$MHMENUNUM
This variable is set to the menu number.

&$MHCMD
This variable is set to the command.

&$MHCMDPARMS
This variable is set to the command parameters.

Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the menu service procedure to one of the following return codes:

0
Command processed successfully

4
Command in error; if &SYSMSG is not set, the error message MH0003 is displayed

&$MHOPT=TIMEOUT Statement
This statement indicates that the menu has timed out. When the value of &$MHOPT is TIMEOUT, you can use the menu
service procedure to perform any special processing that is required when the menu times out.

Read-Only Variables

This statement contains the following read-only variables:

&$MHOPT
This variable is set to TIMEOUT.

&$MHAPPLID
This variable is set to the ID of the application to which the menu belongs.

&$MHMENUNUM
This variable is set to the menu number.
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Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the menu service procedure to one of the following return codes:

0
Redisplay the menu

1
Terminate the menu, and return to the previous primary menu

4
Terminate the menu

List Service Procedure Interface

List Service Procedures

A list service procedure interface is available for Common Application Services (CAS) lists.

List service procedures are installation-written NCL procedures that are available for performing specialized processing on
lists.

A list service procedure must be present for the CAS list component to work. You specify the list service procedure when
you define a list.

CAS executes the list service procedure at the following processing points:

• On initial entry to the list -- &$LHOPT=INIT
• To retrieve a list entry -- &$LHOPT=GET
• To process an action against a selected entry -- &$LHOPT=ACTION
• To process an add request -- &$LHOPT=ADD
• To process the ALL command -- &$LHOPT=ALL
• Prior to terminating the list -- &$LHOPT=TERM
• To process a command not recognized by CAS -- &$LHOPT=COMMAND

You write your own list service procedures by using the variables described in the following sections.

The variables can be divided into the following groups:

• The first group of variables provide information to the procedure and are not modifiable (read-only). In particular, check
the value of &$LHOPT to determine the stage of list processing for you to implement the required special processing.

• The second group of variables are modifiable and enable the procedure to return information to the system. Some of
these variables are set with values already, but the procedure can change those values.

You can use your own variables in the list exit procedure. However, do not use variable names that start with #LH. The list
service procedure is called with NOSHRVARS=(#LH). Once you specify your own variables, these variables are persistent
through the different stages of list processing. That is, if you specify &A = variable_value, the value of this variable is
available on each subsequent call to the procedure.
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List Service Procedure Statements

This sections contains descriptions of the List Service Procedure statements.

&$LHOPT=ACTION Statement
This statement indicates that a list entry has been selected for actioning. When the value of &$LHOPT is ACTION, you
can use the list service procedure to perform any special processing that is required to apply an action on the list entry.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to ACTION.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
SSELECT

A single select list
NUMBERED

A numbered list
&$LHAPPLID

This variable is set to the ID of the application to which the list belongs.
&$LHLISTTYPE

This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHCRITTOTAL

This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 to 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to be included in
the list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.
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&$LHSORT
This variable is set to the sort expression defined for the list.

&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

&$LHACTION
This variable is set to the mnemonic entered by the user next to the entry to be actioned.

&$LHENTID
This variable is set to the identifier of the entry selected by the user for actioning.

&$LHENTD
This variable is set to the data associated with the entry selected by the user for actioning.

Modifiable Variables

This statement contains the following modifiable variables:

&$LHSPDc
These variables contain service procedure data as set by the caller of $CACALL; c is between 0 and 5
alphanumeric and/or national characters. These variables are never set or cleared by the system and must be
completely managed by your installation-written NCL procedures.

&$LHREBUILD
Use this variable to indicate whether the entry line is to be rebuilt. This variable can be set to YES or NO. If set to
YES, all the attributes to be used to rebuild the entry line must be set to the appropriate values. The default is NO.
This variable is cleared by the system before calling the service procedure for ACTION processing.

&$LHENTMSG
Use this variable to set a message that is to overlay the entry line. The offset and length used are those defined
in the list definition. This variable is cleared by the system before calling the service procedure for ACTION
processing.

&$LHREFRESH
Use this variable to indicate whether the list is to be refreshed. This variable can be set to YES or NO. If set to
YES, variables &$LHREBUILD and &$LHENTMSG are ignored. The default is NO. This variable is cleared by the
system before calling the service procedure for ACTION processing.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list service procedure to one of the following return codes:

0
Continue processing

4
Request denied or error; redisplay the list with the mnemonic set in error

8
An error occurred; terminate the list
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&$LHOPT=ADD Statement
This statement indicates that the user has executed the ADD command. When the value of &$LHOPT is ADD, you can
use the list service procedure to perform any special processing that is required to process the ADD command.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to ADD.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
SSELECT

A single select list
NUMBERED

A numbered list
&$LHAPPLID

This variable is set to the ID of the application to which the list belongs.
&$LHLISTTYPE

This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHCRITTOTAL

This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 through 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to include in the
list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHSORT
This variable is set to the sort expression defined for the list.
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&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

Modifiable Variables

This statement contains the following modifiable variables:

&$LHSPDc
These variables contain service procedure data as set by the caller of $CACALL; c is between 0 and 5
alphanumeric and/or national characters. These variables are never set or cleared by the system and must be
completely managed by your installation-written NCL procedures.

&$LHREFRESH
Use this variable to indicate whether the list is to be refreshed. This variable can be set to YES or NO. The default
is NO. This variable is cleared by the system before calling the service procedure for ADD processing.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list service procedure to one of the following return codes:

0
Continue processing

4
Request denied or error; redisplay the list with the error message

8
An error occurred; terminate the list

&$LHOPT=ALL Statement
This statement indicates that the user has executed the ALL command. When the value of &$LHOPT is ALL, you can use
the list service procedure to perform any special processing that is required for ALL command processing.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to ALL.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
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SSELECT
A single select list

NUMBERED
A numbered list

&$LHAPPLID
This variable is set to the ID of the application to which the list belongs.

&$LHLISTTYPE
This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHCRITTOTAL

This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 to 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to be included in
the list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHSORT
This variable is set to the sort expression defined for the list.

&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

&$LHACTION
This variable is set to the mnemonic entered by the user as the parameter on the ALL command.

Modifiable Variables

This statement contains the following modifiable variables:

&$LHSPDc
These variables contain service procedure data as set by the caller of $CACALL; c is between 0 and 5
alphanumeric and/or national characters. These variables are never set or cleared by the system and must be
completely managed by your installation-written NCL procedures.
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&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list service procedure to one of the following return codes:

0
Continue processing

4
Request denied or error; redisplay the list with the error message

8
An error occurred; terminate the list

&$LHOPT=COMMAND Statement
This statement indicates that the user has executed a command not recognized by the system. When the value of &
$LHOPT is COMMAND, you can use the list service procedure to perform any special processing that is required to
process the command.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to COMMAND.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
SSELECT

A single select list
NUMBERED

A numbered list
&$LHAPPLID

This variable is set to the ID of the application to which the list belongs.
&$LHLISTTYPE

This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
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&$LHDESC
This variable is set to the description of the list.

&$LHDATASRC
This variable is set to the data source defined for the list.

&$LHCRITTOTAL
This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 through 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to include in the
list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHSORT
This variable is set to the sort expression defined for the list.

&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

Modifiable Variables

This statement contains the following modifiable variables:

&$LHSPDc
These variables contain service procedure data as set by the caller of $CACALL; c is between 0 and 5
alphanumeric and/or national characters. These variables are never set or cleared by the system and must be
completely managed by your installation-written NCL procedures.

&$LHCOMMAND
This variable is set to the entered command. This variable can be set to a value that is to be displayed in the
Command field on the list when &$LHSETCMDFLD is set to YES.

&$LHSETCMDFLD
Use this variable to indicate whether the value of &$LHCOMMAND is to be set in the Command field on the list
when &RETCODE is set to 4. This variable can be set to YES or NO. The default is NO.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list service procedure to one of the following return codes:

0
Continue processing

4
Invalid command or error; redisplay the list with the error message

8
An error occurred; terminate the list
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&$LHOPT=GET Statement
This statement indicates that a list entry is to be retrieved. When the value of &$LHOPT is GET, you can use the list
service procedure to perform any special processing that is required to get a list entry.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to GET.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
SSELECT

A single select list
NUMBERED

A numbered list
&$LHAPPLID

This variable is set to the ID of the application to which the list belongs.
&$LHLISTTYPE

This variable is set to the type of the displayed list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHCRITTOTAL

This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 to 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to be included in
the list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHSORT
This variable is set to the sort expression defined for the list.
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&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

&$LHTIMEOUT
This variable is set to indicate whether the list panel timed out. This variable is set to one of the following values:
NO

The list panel did not time out.
YES

The list panel timed out.
&$LHRFRESHCMD

This variable is set to indicate whether the REFRESH command was executed by the user. This variable is set to
one of the following values:
NO

The REFRESH command was not executed.
YES

The REFRESH command was executed.
&$LHDIRECTION

This variable is set to indicate the retrieval direction. This variable is set to one of the following values:
FWD

Get an entry in a forward direction.
BKWD

Get an entry in a backward direction.
LOCATE

Get the entry with an identifier that matches the value set in &$LHSKIP, if not found, get the first entry
which has an identifier less than the value set in &$LHSKIP.

If the value of this variable is null, get the entry identified in &$LHENTID.
&$LHGETALL

This variable is set to indicate whether all entries for the list are retrieved during initialization processing for the
list. This variable is set to one of the following values:
NO

Entries are retrieved as required for display on the list.
YES

All entries for the list are retrieved during initialization processing for the list.
&$LHSUPPRESS

This variable is set to indicate whether entries will be suppressed from the list by this procedure when getting
entries, by the list exit procedure during entry processing, or by both procedures.

&$LHSKIP
This variable is set to indicate the number of entries to be skipped if &$LHDIRECTION is set to FWD or BKWD.
If &$LHDIRECTION is set to LOCATE, it is set to the identifier of the entry to be located, that is, the locate string
entered by the user.

&$LHGETFWD#
This variable is set to indicate the number of entries that are to be retrieved in a forward direction until the list is
displayed.

 343



 Netmaster® Shared Content Library 12.2

Modifiable Variables

This statement contains the following modifiable variables:

&$LHSPDc
These variables contain service procedure data as set by the caller of $CACALL; c is between 0 and 5
alphanumeric and/or national characters. These variables are never set or cleared by the system and must be
completely managed by your installation-written NCL procedures.

&$LHENTTOTAL
Use this variable to specify the number of list entries to get for display. This variable can be set to the total number
of entries to be displayed on the list when &$LHOPT is set to GET and &$LHRFRESHCMD or &$LHREFRESH is
set to YES. The value of this variable is displayed in the top right corner of the list.

&$LHENTID
This variable is set to the identifier of the entry from which to start reading. If &$LHDIRECTION and &$LHSKIP
are null, get the entry that has an identifier that matches the value of this variable and if not found return NOT
FOUND condition. If this variable is null and &$LHDIRECTION is set to FWD or BKWD, get the first or last entry
respectively. You must set this variable to the identifier of the entry returned.

&$LHENTD
This variable is set to the data associated with the entry identified in &$LHENTID. This variable can be set to the
data to be associated with the entry returned.

&$LHENTPOS
Use this variable to specify the position of the entry being returned within the list. If &$LHSUPPRESS is not set to
YES and the Get all Entries field in the list definition is set to NO, the value of this variable is displayed in the top
right corner of the list in front of the total.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list service procedure to one of the following return codes:

0
Continue processing

4
Entry not found

8
An error occurred; terminate the list

&$LHOPT=INIT Statement
This statement indicates initialization of a list. When the value of &$LHOPT is INIT, you can use the list service procedure
to perform any special processing that is required before the display of the list.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to INIT.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
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ACTION
An action list

MSELECT
A multiple select list

SSELECT
A single select list

NUMBERED
A numbered list

&$LHAPPLID
This variable is set to the ID of the application to which the list belongs.

&$LHLISTTYPE
This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHCRITTOTAL

This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 through 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to include in the
list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHSORT
This variable is set to the sort expression defined for the list.

&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

Modifiable Variables

This statement contains the following modifiable variables:

&$LHSPDc
These variables contain service procedure data as set by the caller of $CACALL; c is between 0 and 5
alphanumeric and/or national characters. These variables are never set or cleared by the system and must be
completely managed by your installation-written NCL procedures.
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&$LHSUPPRESS
This variable is set to indicate whether entries will be suppressed from the list by this procedure when getting
entries, by the list exit procedure during entry processing, or by both procedures. Set this variable to YES if you
want to suppress entries; otherwise, set this variable to NO (the default).

&$LHADDALLOW
This variable is set to the Add Allowed setting defined for the list. It is set to YES if the list supports the ADD
command, and it is set to NO if the list does not support the ADD command. The value of this variable can be
modified to YES or NO. This variable is ignored if the list is a single or multiple select, or numbered list.

&$LHGETALL
This variable is set to the Get All Entries setting defined for the list. It is set to YES if all entries for the list are
retrieved during initialization processing for the list. It is set to NO if entries are retrieved as required for display on
the list. The value of this variable can be modified to YES or NO.

&$LHBUILDBKWD
This variable is set to indicate whether entries for the list can be built in a backwards direction when processing
the BACKWARD command -- this means that the entries are retrieved in a backwards direction. Set this variable
to YES if entries can be built in a backwards direction; otherwise, set this variable to NO. The default value is
YES.

&$LHACTIONS
This variable must be set to the mnemonics of the supported actions in the format mmm,mmm,mmm....

&$LHCONFIRM
This variable can be set to the mnemonics of the actions that are to be confirmed before the action occurs, in the
format mmm,mmm,mmm....

&$LHENTTOTAL
Use this variable to specify the total number of entries to be displayed on the list. The value of this variable is
displayed in the top right corner of the list if &$LHSUPPRESS is not set to YES.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list service procedure to one of the following return codes:

0
Continue processing

4
No entries found; terminate the list

8
An error occurred; terminate the list

&$LHOPT=TERM Statement
This statement indicates the termination of a list. When the value of &$LHOPT is TERM, you can use the list service
procedure to perform any special processing that is required for terminating the list.

Read-Only Variables

This statement contains the following read-only variables:
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&$LHOPT
This variable is set to TERM.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
SSELECT

A single select list
NUMBERED

A numbered list
&$LHAPPLID

This variable is set to the ID of the application to which the list belongs.
&$LHLISTTYPE

This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHCRITTOTAL

This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 to 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to be included in
the list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHSORT
This variable is set to the sort expression defined for the list.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

Modifiable Variables

This statement contains the following modifiable variables:
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&$LHSPDc
These variables contain service procedure data as set by the caller of $CACALL; c is between 0 and 5
alphanumeric and/or national characters. These variables are never set or cleared by the system and must be
completely managed by your installation-written NCL procedures.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list service procedure to one of the following return codes:

0
Continue processing

8
An error occurred

List Exit Procedure Interface

List Exit Procedures

A list exit procedure interface is available for Common Application Services (CAS) lists.

List exit procedures are installation-written NCL procedures that are available for lists to perform specialized processing.

List exit procedures are optional. You specify the list exit procedure when you define a list. CAS executes the list exit
procedure at three processing points: initialization, entry processing, and termination.

You write your own list exit procedures by using the variables described in the following sections.

The variables can be divided into two groups as follows:

• The first group of variables provide information to the procedure and are not modifiable. In particular, check the value
of &$LHOPT to determine the stage of list processing for you to implement the required special processing.

• The second group of variables are modifiable and enable the procedure to return information to the system. Some of
these variables are set with values already, but the procedure can change those values.

You can use your own variables in the list exit procedure. However, do not use variable names that start with #LH. The list
exit procedure is called with NOSHRVARS=(#LH). Once you specify your own variables, these variables are persistent
through the different stages of list processing. That is, if you specify &A = variable_value, the value of this variable is
available on each subsequent call to the procedure.

List Exit Procedure Statements

This section contains descriptions of the List Exit Procedure statements.

&$LHOPT=INIT (Exit Procedure) 
This statement indicates initialization of a list. When the value of &$LHOPT is INIT, you can use the list service procedure
to perform any special processing that is required before the display of the list.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to INIT.
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&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
SSELECT

A single select list
NUMBERED

A numbered list
&$LHAPPLID

This variable is set to the ID of the application to which the list belongs.
&$LHLISTTYPE

This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHFMTFLDn

These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

Modifiable Variables

This statement contains the following modifiable variables:

&$LHCRITTOTAL
This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 through 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to include in the
list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHSUPPRESS
This variable is set to indicate whether entries will be suppressed from the list by this procedure when getting
entries, by the list exit procedure during entry processing, or by both procedures. Set this variable to YES if you
want to suppress entries; otherwise, set this variable to NO (the default).
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&$LHADDALLOW
This variable is set to the Add Allowed setting defined for the list. It is set to YES if the list supports the ADD
command, and it is set to NO if the list does not support the ADD command. The value of this variable can be
modified to YES or NO. This variable is ignored if the list is a single or multiple select, or numbered list.

&$LHGETALL
This variable is set to the Get All Entries setting defined for the list. It is set to YES if all entries for the list are
retrieved during initialization processing for the list. It is set to NO if entries are retrieved as required for display on
the list. The value of this variable can be modified to YES or NO.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list exit procedure to one of the following return codes:

0
Continue processing

8
An error occurred; terminate the list

&$LHOPT=ENTRY Statement
This statement indicates entry processing. When the value of &$LHOPT is ENTRY, you can use the list exit procedure to
perform any special entry processing that is required for the list.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to ENTRY.

&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:

•  ACTION 
•  An action list 
•  MSELECT

A multiple select list
•  SSELECT

A single select list
•  NUMBERED

A numbered list

&$LHAPPLID
This variable is set to the ID of the application to which the list belongs.

&$LHLISTTYPE
This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
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&$LHLISTUSER
This variable is set to the user ID of the user who owns the list, if it is a private list.

&$LHLISTNAME
This variable is set to the name of the list.

&$LHDESC
This variable is set to the description of the list.

&$LHDATASRC
This variable is set to the data source defined for the list.

&$LHCRITTOTAL
This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 to 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to be included in
the list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the list exit procedure to one of the following return codes:

0
Continue processing

4
Suppress the entry from the list

8
An error occurred; terminate the list

$LHOPT=TERM Statement
This statement indicates termination of a list. When the value of &$LHOPT is TERM, you can use the list exit procedure to
perform any special processing that is required to terminate the list.

Read-Only Variables

This statement contains the following read-only variables:

&$LHOPT
This variable is set to TERM.
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&$LHLISTFMT
This variable is set to indicate the format of the list. This variable is set to one of the following values:
ACTION

An action list
MSELECT

A multiple select list
SSELECT

A single select list
NUMBERED

A numbered list
&$LHAPPLID

This variable is set to the ID of the application to which the list belongs.
&$LHLISTTYPE

This variable is set to the type of the list. This variable is set to one of the following:
PUBLIC

The list is a public list.
PRIVATE

The list is a private list.
&$LHLISTUSER

This variable is set to the user ID of the user who owns the list, if it is a private list.
&$LHLISTNAME

This variable is set to the name of the list.
&$LHDESC

This variable is set to the description of the list.
&$LHDATASRC

This variable is set to the data source defined for the list.
&$LHCRITTOTAL

This variable is set to the number of &$LHCRIT variables that contain criteria. The value of this variable is in the
range 0 to 9999.

&$LHCRITn
These variables are set to the criteria which the service procedure uses to determine the entries to be included in
the list, if variable &$LHCRITTOTAL is greater than zero; n is in the range 1 to the value of &$LHCRITTOTAL.

&$LHFMTFLDn
These variables are set to the names of the real fields defined for the list; n is in the range 1 to the number of real
fields defined.

&$LHATB*
These variables are set to the panel attributes that can be used to set the intensity, color, and highlighting for data
within an entry line.

Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

 352



 Netmaster® Shared Content Library 12.2

Return Codes

The variable &RETCODE must be set by the list exit procedure to one of the following return codes:

0
Continue processing

8
An error occurred

Criteria Exit Procedure Interface

Criteria Exit Procedures

A criteria exit procedure interface is available for Common Application Services (CAS) criteria.

Criteria exit procedures are installation-written NCL procedures that are available for performing specialized processing
when criteria are built.

Criteria exit procedures are optional. You specify the criteria exit procedure when you define a set of criteria. A criteria exit
procedure performs installation-specific criteria processing at defined points during the building of a set of criteria:

• On initialization
• When a user performs one of the following from a run-time criteria panel:
• Press Enter
• Issue the ACTION command
• Issue the EXIT command

You write your own criteria exit procedures by using the variables described in the following sections.

The variables can be divided into two groups as follows:

• The first group of variables provide information to the procedure and are not modifiable (read-only). In particular,
check the value of &$CROPT to determine the stage of criteria processing for you to implement the required special
processing.

• The second group of variables are modifiable and enable the procedure to return information to the system.

You can use your own variables in the criteria exit procedure. However, do not use variable names that start with #CR.
The criteria exit procedure is called with NOSHRVARS=(#CR). Once you specify your own variables, these variables are
persistent through the different stages of criteria processing. That is, if you specify &A = variable_value, the value of this
variable is available on each subsequent call to the procedure.

Criteria Exit Procedure Statements

This section contains descriptions of the Criteria Exit Procedure statements.

&$CROPT=INIT Statement
This statement indicates initialization processing on the criteria. When the value of &$CROPT is INIT, you can use the
criteria exit procedure to perform any special initialization processing on the criteria.

Read-Only Variables

This statement contains the following read-only variables:

&$CROPT
This variable is set to INIT.
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&$CRAPPLID
This variable is set to the ID of the application to which the criteria set belongs.

&$CRCRITTYPE
This variable is set to one of the following types:
PUBLIC

The criteria set is public.
PRIVATE

The criteria set is private.
&$CRCRITUSER

If the criteria set is private, this variable is set to the ID of the user to whom the criteria set belongs. If the criteria
set is public, this variable is not set.

&$CRCRITNAME
This variable is set to the name of the criteria.

&$CRDESC
This variable is set to the description of the criteria.

&$CRPANEL
This variable is set to the name of the run-time panel defined for the criteria.

&$CRDATASRC
This variable is set to the data source defined for the criteria.

&$CREPARMTOT
This variable is set to the number of exit parameter lines defined for the criteria in the range 0 to 9999.

&$CREPARMn
This range of variables are set to the exit parameters defined for the criteria if &$CREPARMTOT is greater than
zero; n is in the range 1 to the value of &$CREPARMTOT.

&$CRFKA1
This variable is set to the first line of the function key area if a run-time panel is defined for the criteria. If a run-
time panel is defined, this variable must be specified as an output variable on the first line of the #TRAILER
statement in the panel definition.

&$CRFKA2
This variable is set to the second line of the function key area if a run-time panel is defined for the criteria. If a run-
time panel is defined, this variable must be specified as an output variable on the second line of the #TRAILER
statement in the panel definition.

Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the criteria exit procedure to one of the following return codes:

0
Continue processing

8
An error occurred; terminate building the criteria
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&$CROPT=TERM Statement
This statement indicates one of the following occurred from a run-time criteria panel:

• Enter key pressed
• ACTION command issued
• EXIT command issued

This call is not applicable if there is no run-time criteria panel. When the value of &$CROPT is TERM, you can use the
criteria exit procedure to perform any special processing on the run-time criteria.

Read-Only Variables

This statement contains the following read-only variables:

&$CROPT
This variable is set to TERM.

&$CRAPPLID
This variable is set to the ID of the application to which the criteria set belongs.

&$CRCRITTYPE
This variable is set to one of the following types:
PUBLIC

The criteria set is public.
PRIVATE

The criteria set is private.
&$CRCRITUSER

If the criteria set is private, this variable is set to the ID of the user to whom the criteria belongs. If the criteria set is
public, this variable is not set.

&$CRCRITNAME
This variable is set to the name of the criteria.

&$CRDESC
This variable is set to the description of the criteria.

&$CRPANEL
This variable is set to the name of the run-time panel defined for the criteria.

&$CRDATASRC
This variable is set to the data source defined for the criteria.

&$CREPARMTOT
This variable is set to the number of exit parameter lines defined for the criteria in the range 0 through 9999.

&$CREPARMn
This range of variables are set to the exit parameters defined for the criteria if &$CREPARMTOT is greater than
zero; n is in the range 1 to the value of &$CREPARMTOT.

&$CRCURSOR
This variable is set to the current cursor position if a run-time panel is defined for the criteria. If a run-time panel is
defined, this variable must be specified on the CURSOR parameter of the #OPT statement in the panel definition.

&$CRCOMMAND
This variable is set to the command executed from the run-time panel. The value is null if the Enter key was
pressed and no command was entered. This variable must be used as the input field for the Command field on
the run-time panel. This variable, when set, contains one of the following commands:
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ACTION
The ACTION command was executed to allow the specification of variable data from the run-time panel to
be included in the criteria.

EXIT
The EXIT command was executed to terminate the run-time panel.

Modifiable Variables

This statement contains the following modifiable variables:

&$CRALARM
Use this variable to control the terminal alarm if a run-time panel is defined for the criteria. Valid values are YES
to turn the alarm on and NO otherwise. This variable must be specified in the ALARM parameter of the #ERR
statement in the panel definition.

&$CRERRFLDS
Use this variable to return the names of the input fields that contain incorrect values to the system. This variable
can be set to the input fields that are in error in the form fieldname1, fieldname2...fieldnameN.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the criteria exit procedure to one of the following return codes:

0
Continue processing

4
Redisplay the run-time panel (not valid if &$CRCOMMAND is set to EXIT)

8
An error occurred; terminate building the criteria

Table Entry Validation Exit Procedure Interface

Table Entry Validation Exit Procedures

A table entry validation exit procedure interface is available for Common Application Services (CAS) tables.

Table entry validation exit procedures are installation-written NCL procedures that are available for performing specialized
processing when a table entry is being maintained.

Table entry validation exit procedures are optional. You specify the table entry validation exit procedure when you define
a table. The table entry validation exit procedure is called during table entry maintenance functions Add, Update, and
Delete.

You write your own table entry validation exit procedures by using variables described in the following sections.

The variables can be divided into two groups as follows:

• The first group of variables provide information to the procedure and are not modifiable (read-only). In particular, check
the value of &$VMEXFUNC to determine the operation being processed for you to implement the required special
processing.

• The second group of variables are modifiable and enable the procedure to return information to the system. Some of
these variables are set with values already, but the procedure can change those values.
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Table Entry Validation Exit Procedure Statements

This sections contains descriptions of the Table Entry Validation Exit Procedure statements.

&$VMEXFUNC=ADD Statement
This statement indicates that a table entry is being added. When the value of &$VMEXFUNC is ADD, you can use the
table entry validation exit procedure to perform any special processing that is required when adding a table entry.

Read-Only Variables

This statement contains the following read-only variables:

&$VMEXFUNC
This variable is set to ADD.

&$VMEXAPPL
This variable is set to the application ID of the table definition.

&$VMEXFIELD
This variable is set to the field name of the table definition.

Modifiable Variables

This statement contains the following modifiable variables:

&$VMEXFULL
This variable is set to the full value of the table entry.

&$VMEXABBR
This variable is set to the abbreviated value of the table entry.

&$VMEXDESC
This variable is set to the description of the table entry.

&$VMEXSEQ
This variable is set to the table entry sequence number.

&$VMEXACTIVE
This variable is set to indicate whether the table entry is active (YES or NO).

&$VMEXTXT1…10
These variables are set to additional information about the table entry.

&$VMEXERRFLD
Use this variable to identify the name of the variable in the table entry definition that is in error.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the table entry validation exit procedure to one of the following return codes:

0
Continue processing

8
Do not complete the operation; redisplay the panel
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&$VMEXFUNC=DELETE Statement
This statement indicates that a table entry is being deleted. When the value of &$VMEXFUNC is DELETE, you can use
the table entry validation exit procedure to perform any special processing that is required when deleting a table entry.

Read-Only Variables

This statement contains the following read-only variables:

&$VMEXFUNC
This variable is set to DELETE.

&$VMEXAPPL
This variable is set to the application ID of the table definition.

&$VMEXFIELD
This variable is set to the field name of the table definition.

&$VMEXFULL
This variable is set to the full value of the table entry.

&$VMEXABBR
This variable is set to the abbreviated value of the table entry.

&$VMEXDESC
This variable is set to the description of the table entry.

&$VMEXSEQ
This variable is set to the table entry sequence number.

&$VMEXACTIVE
This variable is set to indicate whether the table entry is active (YES or NO).

&$VMEXTXT1…10
These variables are set to any additional information about the table entry.

Modifiable Variables

This statement contains the following modifiable variables:

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the table entry validation exit procedure to one of the following return codes:

0
Continue processing

8
Do not complete the operation; redisplay the panel

&$VMEXFUNC=UPDATE Statement
This statement indicates that a table entry is being updated. When the value of &$VMEXFUNC is UPDATE, you can use
the table entry validation exit procedure to perform any special processing that is required when updating a table entry.
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Read-Only Variables

This statement contains the following read-only variables:

&$VMEXFUNC
This variable is set to UPDATE.

&$VMEXAPPL
This variable is set to the application ID of the table definition.

&$VMEXFIELD
This variable is set to the field name of the table definition.

&$VMEXFULL
This variable is set to the full value of the table entry.

Modifiable Variables

This statement contains the following modifiable variables:

&$VMEXABBR
This variable is set to the abbreviated value of the table entry.

&$VMEXDESC
This variable is set to the description of the table entry.

&$VMEXSEQ
This variable is set to the table entry sequence number.

&$VMEXACTIVE
This variable is set to indicate whether the table entry is active (YES or NO).

&$VMEXTXT1…10
These variables are set to additional information about the table entry.

&$VMEXERRFLD
Use this variable to identify the name of the variable in the table entry definition that is in error.

&SYSMSG
Use this variable to return a message. If an error occurs during special processing, this variable must be set to an
error message.

Return Codes

The variable &RETCODE must be set by the table entry validation exit procedure to one of the following return codes:

0
Continue processing

8
Do not complete the operation; redisplay the panel

Report Writer

Understanding Report Writer

Report Writer lets users easily define report layouts and generate defined reports immediately or at specified times.
Report Writer is a facility within Managed Object Development Services (MODS).
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Report Writer is designed to operate totally independently of the database in which the data to be used to generate a
report is contained -- it interfaces with the application, to access that application’s data from the database. The User
Access Maintenance Subsystem (UAMS) facility secures data against illegal access.

Report Writer interfaces with Print Services Manager (PSM) for the management of the report output.

Report Writer Facilities

Report Writer lets you do the following:

• Draw a report layout using an editor.
• View a report layout on screen.
• Generate a report on request by application or user.
• Generate reports automatically based on a schedule.
• Perform specialized processing using user exit points, such as field formatting, complex arithmetic, and conditional

suppression of data during report generation.
• Integrate Report Writer with other NCL-based components.
• Look at reports in progress in the system.
• Interact with the user using System and Security services panels.
• Get information about any panel using the online help facility.

Defining a Report

A Report Definition contains all the information required to format a report. It is created using a specialized editor which
lets you draw the layout of a report on the screen. The report definition is then stored on the MODS file and can be
recalled at any time to produce a report. It can also be recalled to perform maintenance functions, such as updating,
copying, or deleting.

Viewing a Report Layout

The View Report Layout function lets you see how the report will appear before it is generated.

Generating Reports

A report can be generated in the following ways:

• Requested by a user or application
• Generated automatically by Report Writer according to a user-defined schedule

For a report to be generated on request, you must pass the report name and the printer destination to the generator.

For a report to be automatically generated, you must define a schedule that Report Writer uses to determine which report
is required and when and where it is to be generated.

Printing Reports

Report printing and validation of printer names is controlled by PSM. You can choose to print a report as soon as the
printer is available or to hold the report output on the PSM print spool where it can be viewed before printing.

Report Exit Procedures

A Report Exit is an NCL procedure that lets you do specialized processing of data while a report is being generated.
Functions that can be performed by a Report Exit procedure are as follows:
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• Initialization processing, for example, opening files and defining vartables
• Specialized field formatting, for example, complex arithmetic and conditional suppression of data
• Item processing, for example, retrieving data from another source
• Termination processing, for example, closing files and deleting vartables

Reports in Progress

A list of reports currently in progress in the system can be displayed. From this list you can view report output on the
screen, or cancel processing or purge the report output.

Security

Report Writer uses the User Access Maintenance Subsystem (UAMS) facility of management services to control user
access to data.

Security is based on user IDs. A user ID defines the function and privilege level that a particular person is entitled to when
they sign on to the system. It is associated with a secret password, known only to the user.

To secure Report Writer from unauthorized use, users must be defined to the security system with the required Report
Writer resource keys. In general, all users can browse any public reports, and their own private reports. Depending upon
access privileges, users can be prevented from adding, browsing, updating, deleting or generating any, or all, reports.

Report Definitions

Before a report can be produced, it must first be defined to Report Writer. Report definitions are created using a
specialized editor which is similar to the industry-standard ISPF editor. This editor lets you draw the layout of a report on
the screen. The report definition is then stored on a database and can be recalled at any time to produce the report or for
maintenance functions.

A report definition contains the following components:

• Report description
• Sort fields
• Report header
• Page header
• Data formats
• Control break headers
• Control break trailers
• Page trailer
• Report trailer

Report Description

The report description contains the following control information about the report:
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• Report application
• Report type
• User ID
• Report name
• Group name
• Description
• Status
• Report width
• Suit single record indicator
• Criteria identifier
• Report exit name
• Comments

Report Application

The report application is the ID of the report application to which the report belongs. The report application defines the
service procedure and whether or not it supports sort fields, and if so how many.

A report application ID must begin with an application ID that is defined in the Application Register. The report application
must be defined in a $RWAPPL table for the specified application. For example, given report application YKZ123, the
application YKZ must be defined in the Application Register and YKZ123 must be an entry in the YKZ.$RWAPPL table.

Report Type

Each report must be assigned a report type. Valid types are PUBLIC and PRIVATE. The report type is used to secure
reports from illegal access. Your UAMS definition defines whether you can access PUBLIC or PRIVATE reports.

User ID

The user ID is used to define the owner of PRIVATE reports.

Report Name

The report name identifies the report within a report application.

Group Name

Groups are defined by your installation and are used to define different groups within your organization, with different
reporting requirements. Group names can be used to simplify the administration of reports and maintaining report
definitions. Valid group names are stored in a $ADGROUP table for the application to which the report belongs.

Description

The report description indicates the use of the report (for example the SOLVE:InfoMaster Category Summary report). This
description appears in the report selection list to assist in the selection of reports.

Status

The report status indicates whether or not a report is disabled. When it is set to ACTIVE the report can be generated and
appears on selection list displays. When set to INACTIVE, these functions are disabled.

Report Width

The report width indicates the maximum number of columns that can be printed per page for the report.
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Suit Single Record Indicator

The suit single record field indicates that the report definition is suitable for printing a single record when set to YES, and
that it is not suitable for printing a single record when set to NO.

Criteria Identifier

The criteria identifier is the identifier of a Common Application Services (CAS) criteria definition or the value FREEFORM.
When the report is generated, CAS is called to build the criteria or to present the CAS Criteria panel when FREEFORM
is defined. The criteria received from CAS is then passed to the service procedure and the report exit procedure. This
enables criteria to be shared between different reports and for ad-hoc inquiries to be easily handled.

Report Exit Name

A report exit is an installation-written NCL procedure which can be used if specialized processing of data is to be carried
out before printing.

Comments

The comments give a more detailed description of the report and any associated information.

Sort Fields

The sort fields are the fields on which data records will be sorted before printing. These field names are stored with details
of how sorting will be performed (for example, whether in ascending or descending order).

Sort fields are assigned a number to allow data to be sorted on several fields within a record. For example, if you want to
sort Problem file records on severity within priority, the severity field would be defined as sort field 1 and the priority field
would be defined as sort field 2.

The maximum number of sort fields that can be defined depends on the report application for which the report is defined.

For each sort field, there can be defined a control break header and/or control break trailer. These will be printed on a
control break, that is, when the value of the sort field changes. A control break header could be used, for example, to print
column headings that describe the data being printed. A control break trailer may be a total line, showing the total values
of the data in the reported group of records.

Control break headers and trailers are linked to the sort field by the sort field number, which is stored as part of their
definition. So, for example, when the value of sort field number 1 changes, the control break trailer assigned to it (if one is
defined) will be printed before processing continues.

Format Items

The remaining report components are the format items, which are the lines that will be printed on the report. Each format
item may consist of any number of lines, made up of both constant and variable data.

Constant data is printed exactly as it is entered or drawn on the screen. It is mainly used to define headings and
subheadings. Variable data is retrieved by the service procedure from a database, or from a report exit procedure, to be
displayed on the report.

Variable data is prefixed by an ampersand (&) to indicate it is a database field, or an exclamation mark (!) to indicate
it is a system field. Database field names are validated against the field names in the Data Fields Table for the report
application. System field names are validated against the field names in the System Fields Table.

Report Header

The report header is printed once at the beginning of a report. Report Headers can be used to explain what the report is
about and to indicate the beginning of a new report.
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Page Header

The page header is printed at the top of every page (including the report header and trailer pages). It can consist of one
or several lines of constant and/or variable data. A page header may contain a description of the use of the report, for
example, Weekly Network Error Warning System (NEWS) Attention Summary. A page header may also contain the date
and page number.

Data Formats

Data Formats are the details that are printed for each record that is passed to Report Writer by the service procedure.
Any number of data formats can be defined. A report exit NCL procedure can be used to determine which data format or
group of data formats is to be printed for each individual record. If there is no report exit, all data formats will be printed in
ascending order.

Control Break Headers

Control Break Headers are the details which are printed as a heading above a group of records. If defined, a control break
header will be printed each time the sort field to which it is assigned, changes value.

Control Break Trailers

Control Break Trailers are the details which are printed as a trailer below a group of records. If defined, a control break
trailer will be printed each time the sort field to which it is assigned, changes value. Control break trailers are most
commonly used to print sub-total and total lines.

Page Trailer

The Page Trailer is printed as a footer at the bottom of each page (including the report header and trailer pages). It can
contain, for example, your company name or the page number.

Report Trailer

The Report Trailer is printed at the end of the report.

Report Layout

The View Report Layout panel can be displayed at any time during the definition of a report. This lets you see on the
screen the layout of the report as it will be when it is printed.

Defining a Report Application

Report applications are stored as entries in the $RWAPPL table for the specified application -- the application is indicated
by the first three characters of the report application. New report applications must be added using CAS.

Data fields for each application must be defined to Report Writer by defining a Data Fields Table, using CAS.

If the data input to your report needs to be sorted before printing, the fields on which the data will be sorted must be
defined to Report Writer during definition of the report. The sort fields are stored in a Sort Fields Table which is controlled
by CAS.

Report Generator

The Report Writer Report Generator controls the generation of reports. Reports can be generated in two ways:

• Directly, on request by a user or application
• Automatically by the Schedule facility of Report Writer
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The report generator reads the control information and report layout from the MODS file and calls the service procedure to
access data from the application database. If there is a report exit associated with this report definition, the generator calls
it to do any specialized processing of data, then passes the formatted data to PSM for printing.

Figure 6: Report Definitions

Service Procedure

The service procedure is an NCL procedure whose purpose is to provide the generator with data to be used to generate
a report. The service procedure knows the database from which the data is to be retrieved and the format of the data.
The name of the service procedure is defined in the report application to which the report belongs and is executed by the
generator.

Functions of the service procedure are as follows:

• Initialization processing, for example, opening files and searching the database
• Get the next record to be processed
• Get the value of the sort fields for the next record to be processed
• Termination processing, for example, closing files
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Report Exit

The purpose of a report exit procedure is to let the user do specialized processing, based on installation requirements,
while the report is being generated. For example, data can have arithmetic performed upon it or it can be conditionally
suppressed.

The report exit procedure knows the format of the data, that is, the names of the variables that contain the data and
the format of that data. The name of the report exit procedure is defined in the report definition and is executed by the
generator.

Functions performed by the report exit procedure are as follows:

• Initialization processing, for example, define vartables
• Item processing, for example, complex arithmetic
• Termination processing, for example, delete vartables.

Defining a Schedule

Report Writer can automatically generate reports according to a user-defined schedule. To do this you must first define the
schedule.

A Schedule Definition consists of the following information:

• The name, report type, owner and associated information about the report to be generated
• The intervals at which the report will be generated
• The printer name where the report will be printed
• Whether the report is required to be printed immediately the printer is available or held on the PSM print spool until

released for printing
• Whether the report is to be kept on the print spool after it has been printed, or deleted
• The number of copies to be printed

The Schedule function of Report Writer passes report control information to the generator each time the report is
scheduled to be generated.

A report can be scheduled to run, for example, on the first day of every month at midday or at 10 a.m. on Mondays,
Tuesdays, and Fridays.

NCL Interface

This section describes the NCL interface for Report Writer.

The NCL interface for Report Writer performs the following functions:

• $RWCALL OPT=GENERATE - generate a report
• $RWCALL OPT=INFO - return report definition information, optionally presenting a Report List
• $RWCALL OPT=MENU - present a Report Writer menu
• $RWCALL OPT=STATUS - present Reports in Progress

Notational Conventions

Each NCL call is described on a separate page under the following section headings, where applicable:

Function:
Purpose of interface

Use:
General description of interface use
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Operands:
Description of operands

Variables:
Fields used to pass variable data to the service procedure or report exit procedure

Return Codes:
Return code options set on completion of interface function, with an explanation

Examples:

Examples of interface syntax

Notes:
Any further information or special aspects

Interface Syntax

The precise syntax for each interface is defined in a box towards the top of each page. For example:

&CONTROL NOSHRVARS

-EXEC $RWCALL   OPT=STATUS

              [ USERID=userid ]

On the left is the interface name ($RWCALL), and to the right are the permissible operands. The syntax used observes
the following guidelines:

• UPPERCASE characters
Interface names or operands consisting of uppercase characters must be entered as shown, but can be entered in
upper or lower case.

• Italic characters
These are variables that show the kind of information, rather than the exact information that must be supplied. The
actual entry replaces the italic description. Valid types of data are described for each interface within the operands
section.

• Underscored values
Indicates the defaulted value that is assumed for an operand if one is not specified in the interface.

• {Braces}
These indicate the available options for an operand. One of the alternatives described must be selected. Do not
include braces when entering a specification.

• [Square brackets]
Indicate optional specifications. Do not include square brackets when entering a specification.

• The Or Sign |
This separates options for an optional or mandatory specification. If a group of options is enclosed by square brackets,
and each is separated by an Or sign, none of the options have to be chosen. If none are coded, the default value
(underscored) is used.

• Commas and Equals signs
Commas and equal signs must be entered as shown. If commas or equal signs appear within brackets, they are
optional and used only if the accompanying optional operand is used.

$RWCALL OPT=GENERATE
This function generates a report. Optionally, the function presents the Generate a Report panel on which the report details
can be entered, or the Report List.

This function has the following formats:
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&CONTROL SHRVARS=($RW)

-EXEC $RWCALL   OPT=GENERATE

              [ MODE= { DEFGEN | GENERATE | PRTGEN } ]

              [ APPL= repapplid ]

              [ TYPE= { PUBLIC | PRIVATE } ] 

              [ USERID=userid ] 

              [ NAME=name ] 

              [ PRINTER=printer ] 

              [ OWNER=userid ]

              [ HOLD= { NO | YES } ] 

              [ KEEP= { NO | YES } ] 

              [ COPIES=n ] 

              [ WAIT= { NO | YES } ] 

              [ SYSTEM=system ] 

              [ RECCAT=record category ]

-EXEC $RWCALL   OPT=GENERATE

                MODE=LIST 

                APPL=repapplid 

              [ GROUP=group ]

Operands

OPT=GENERATE

Generates a report.

MODE= { DEFGEN | GENERATE | PRTGEN | LIST }

Specifies the mode of operation.

DEFGEN
Displays the Generate a Report panel.

GENERATE
Generates the report.

PRTGEN
Generates the report and displays the PSM Confirm Printer panel for the specification of printer details.

LIST
Displays a Report List in the form of an action list. The list contains all public and private reports for the current
user which belong to the report application set in the APPL operand. Only those reports with a status of ACTIVE
are listed.

APPL=repapplid

Specifies the ID of the report application to which the report belongs.

TYPE={ PUBLIC | PRIVATE }

Specifies the type of report.

PUBLIC
Specifies that the report is a public report.

PRIVATE
Specifies that the report is a private report.

USERID=userid
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Specifies the user ID of the user who owns the report if it is a private report.

Default: Value of &USERID if TYPE is set to PRIVATE

NOTE
 If MODE is GENERATE or PRTGEN, and TYPE and USERID are not specified, the system looks for a
PRIVATE report owned by the invoking user ID (that is, the value of &USERID) with the name specified. If not
found, the system looks for a PUBLIC report with the name specified.

NAME=name

Specifies the name of the report.

PRINTER=printer

Specifies the name of the printer. The printer must have previously been defined to PSM.

Default: Printer assigned to the owner of the report as their default printer

OWNER=userid

Specifies the user ID of the user who is to own the report. This user ID is passed to PSM as the owning user ID for the
report. The default is the value of &USERID.

HOLD={  NO | YES }

Specifies whether PSM assigns the report a status of HELD when added to the Print Spool File.

KEEP={  NO | YES }

Specifies whether PSM leaves the report on the Print Spool File after being printed.

COPIES=n

Specifies the number of copies of the report to print.

Default: 1

Limits: 1 through 255

WAIT={ NO | YES }

Specifies whether control is returned to the requester immediately after the report is started or on completion of the report.

SYSTEM=system

Specifies the system name to use instead of the name defined in the table entry for the specified report application.

RECCAT=record category

Specifies the record category to use instead of the category defined in the table entry for the specified report application.

GROUP=group

Specifies the name of the group to which reports belong, to be included in the Report List when the MODE operand is set
to LIST.

Variables

&$RWCRITn

These variables can be set to the data criteria that is to be used by the service procedure and/or report exit procedure in
determining the data to be included in the report when the MODE operand is not set to LIST. The valid value for n is in the
range 1 to 99999. The first blank variable indicates the end of the data criteria.

&$RWUSRDc
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These user data variables can be set to user data that is to be used by the service procedure and/or the report exit
procedure when the MODE operand is not set to LIST. The variable c is between 0 and 5 alphanumeric and/or national
characters. These variables are not set or cleared by the system, therefore must be completely managed by your
installation-defined NCL procedures.

Return Codes

&RETCODE = 0

$RWCALL completed successfully. $RWFDBK is set as follows:

1
RETURN command entered or function key pressed

&RETCODE = 4

$RWCALL completed successfully. Request denied. &SYSMSG is set to an error message and &$RWFDBK is set to one
of the following values:

1
User not authorized for the request

8
Report not defined

10
No report defined within the specified range

&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Examples

&CONTROL SHRVARS=($RW)

-EXEC $RWCALL OPT=GENERATE MODE=DEFGEN

&CONTROL SHRVARS=($RW)

-EXEC $RWCALL OPT=GENERATE MODE=DEFGEN APPL=$SAIMPB TYPE=PUBLIC

&CONTROL SHRVARS=($RW)

&$RWCRIT1 = &STR $PBSEVERITY=1

&$RWCRIT2 = &STR AND

&$RWCRIT3 = &STR $PBFIXED=NO

-EXEC $RWCALL OPT=GENERATE MODE=GENERATE APPL=$SAIMPB +

    TYPE=PUBLIC NAME=OPENPROBLEMS

&CONTROL SHRVARS=($RW)

-EXEC $RWCALL OPT=GENERATE MODE=GENERATE APPL=$SAIMPB +

    TYPE=PRIVATE USER=USER01 NAME=TEST1

&CONTROL NOSHRVARS

-EXEC $RWCALL OPT=GENERATE MODE=LIST APPL=ZPRPROB

Notes

When MODE is set to DEFGEN, the APPL, TYPE, USERID, NAME, PRINTER, OWNER, HOLD, KEEP and COPIES
operands are used to initialize fields on the Generate a Report panel.

When MODE is set to LIST, the variables &$RWCRITn and &$RWUSRDn are ignored.

When MODE is set to PRTGEN, the PRINTER, HOLD, KEEP and COPIES operands are ignored. Instead, the values
entered on the Confirm Printer panel are used to generate the report.
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$RWCALL OPT=INFO
This function returns report definition information. Optionally, the function presents a list of reports from which a selection
can be made.

This function has the following format:

&CONTROL SHRVARS=($RW)

-EXEC $RWCALL   OPT=INFO

              [ INFO=REPORT ] 

              [ APPL={ repapplid | prefix? | ? } ]

              [ TYPE={ PUBLIC | PRIVATE } ]

              [ USERID={ userid | prefix? | ? } ]

              [ NAME={ name | prefix? | ? } ]

              [ GROUP={ group | prefix? | ? } ]

              [ SINGLE={ YES | NO } ]

              [ ORDER={ ID | DESC } ]

              [ STATUS={ ACTIVE | INACTIVE} ]

              [ AUTOSEL={ YES | NO } ]

Use

To validate report details entered by a user on a panel defined by your installation and provide help on a panel defined by
your installation by presenting a Report List from which a selection can be made.

Operands

OPT=INFO

Specifies definition information is to be returned.

INFO=REPORT

Specifies report definition information is to be returned.

APPL={ repapplid | prefix? | ? }

Specifies the ID of the report application to which the report belongs. If a prefix followed by a question mark (?)is
specified, a Report List is presented from which a selection can be made. The list will contain all reports that belong to
report applications with IDs starting with the prefix specified, and which match the other criteria specified. If a question
mark is specified without a prefix, all reports which match the other criteria specified are listed on the Report List.

TYPE={  PUBLIC | PRIVATE }

Specifies the type of report. PUBLIC indicates that the report is a public report and PRIVATE indicates that the report is a
private report.

USERID={ userid | prefix? | ? }

Specifies the user ID of the user who owns the report if it is a private report. If a prefix followed by a question mark (?) is
specified, a Report List is presented from which a selection can be made. The list will contain all private reports owned
by users whose user ID starts with the prefix specified, and which match the other criteria specified. If a question mark is
specified without a prefix, all reports that match the other criteria specified are listed on the Report List.

NAME={ name | prefix? | ? }

Specifies the name of the report. If a prefix followed by a question mark (?) is specified, a Report List is presented from
which a selection can be made. The list will contain all reports with names starting with the prefix specified, and which
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match the other criteria specified. If a question mark is specified without a prefix, all reports that match the other criteria
specified are listed on the Report List.

GROUP={ group | prefix? | ? }

Specifies the group to which the reports belong that are to be presented in the Report List. A Report List is presented from
which a selection can be made. If a prefix followed by a question mark (?) is specified, the list will contain all reports that
belong to groups with names starting with the prefix specified. If a question mark is specified without a prefix, all reports
that match the other criteria specified are listed on the Report List.

SINGLE={  YES | NO }

Specifies the setting of the Suit Single Record field for reports that are to be included in the Report List. If not specified,
reports with a Suit Single Record setting of YES or NO are included in the list.

ORDER={  ID | DESC }

Specifies the order in which the Report List will be presented.

ID
Reports will be listed in user ID order.

DESC
Reports will be listed in description order.

STATUS={  ACTIVE | INACTIVE }
Specifies the status of reports to be included on the Report List. If not specified, both active and inactive reports
are included in the list.

AUTOSEL={ YES | NO }

Allows the automatic selection of a report, when set to YES, instead of displaying a selection list containing only one
report.

Return Codes

&RETCODE = 0

$RWCALL completed successfully. The variables returned are as follows:

&$RWREPAPPL
Report Application

&$RWREPTYPE
Report type, PUBLIC or PRIVATE

&$RWREPUSERID
User ID of owner if it is a private report

&$RWREPNAME
Report name

&$RWREPDESC
Brief description of report

&$RWREPGROUP
Group

&RETCODE = 4

Request denied. &SYSMSG is set to an error message and &$RWFDBK is set to one of the following:

1
User not authorized for the request
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8
Report not defined

10
No reports defined within the specified range

11
Report not selected from Report List

&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Examples

&CONTROL SHRVARS=($RW)

-EXEC $RWCALL OPT=INFO INFO=REPORT NAME=?

&CONTROL SHRVARS=($RW)

-EXEC $RWCALL OPT=INFO INFO=REPORT TYPE=PUBLIC +

NAME=SUMMARY?

&CONTROL SHRVARS=($RW)

-EXEC $RWCALL OPT=INFO INFO=REPORT APPL=$SAIMPB +

TYPE=PUBLIC NAME=OPENPROBLEMS

Notes

Either the APPL, USERID, NAME, GROUP, SINGLE or STATUS operand must be specified.

$RWCALL OPT=MENU
This function presents a Report Writer menu.

This function has the following format:

&CONTROL NOSHRVARS

-EXEC $RWCALL   OPT=MENU

              [ MENU={ PRIMARY | REPORT | SCHEDULE } ]

Use

To present a Report Writer menu when a user selects an option from a menu defined by your installation or enters a
command written by your installation.

Operands

OPT=MENU

Specifies that a Report Writer menu is to be presented.

MENU={ PRIMARY | REPORT | SCHEDULE }

Specifies which Report Writer menu is to be presented.

PRIMARY
Presents the Report Writer Primary Menu.

REPORT
Presents the Report Definition Menu.

 373



 Netmaster® Shared Content Library 12.2

SCHEDULE
Presents the Schedule Definition Menu.

Return Codes

&RETCODE = 0

$RWCALL completed successfully. &$RWFDBK can be set to the following:

1
RETURN command entered or function key pressed

&RETCODE = 4

$RWCALL completed successfully. Request denied. &SYSMSG is set to an error message and &$RWFDBK is set to the
following:

1
User not authorized for the request

&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Examples

&CONTROL NOSHRVARS

-EXEC $RWCALL OPT=MENU

&CONTROL NOSHRVARS

-EXEC $RWCALL OPT=MENU MENU=PRIMARY

&CONTROL NOSHRVARS

-EXEC $RWCALL OPT=MENU MENU=REPORT

$RWCALL OPT=STATUS
This function presents the Reports in Progress list.

This function has the following format:

&CONTROL NOSHRVARS

-EXEC $RWCALL   OPT=STATUS

              [ USERID= userid ]

Use

To present Reports in Progress when a user selects an option from a menu defined by your installation or enters a
command written by your installation.

Operands

OPT=STATUS

Specifies the Reports in Progress panel is to be presented.

USERID=userid

Specifies the user ID of the user whose reports are to be displayed in the Reports in Progress list.
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Return Codes

&RETCODE = 0

$RWCALL completed successfully. &$RWFDBK can be set to the following:

1
RETURN command entered or function key pressed

&RETCODE = 4

$RWCALL completed successfully. Request denied. &SYSMSG is set to an error message and &$RWFDBK is set to the
following:

1
User not authorized for the request

&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Examples

&CONTROL NOSHRVARS 

-EXEC $RWCALL OPT=STATUS

&CONTROL NOSHRVARS 

-EXEC $RWCALL OPT=STATUS USERID=USER01

Report Exit Procedure
This section describes the variables that are passed to the report exit procedure and the return codes and variables it can
set.

Function

The purpose of the report exit procedure is to let the user do specialized processing, based on installation requirements,
while a report is being generated. For example, data can be conditionally suppressed from being processed or printed.

The report exit procedure must know the format of the data, that is, the name of the variables that contain the data and
the format of that data. The name of the report exit procedure is defined in the report definition and is executed by the
generator.

Functions performed by report exit procedures are as follows:

• Initialization processing, for example, open files or define vartables.
• Item processing, where an item is a report header or trailer, page header or trailer, control break header or trailer or

record (that is, data format or sequence of data formats). For example, retrieve additional data from another source,
and set it in variables that are defined in the report or are to be used in later processing.

• Termination processing, for example, close files or delete vartables.

Variables

The share variables facility of NCL is used to pass data to the report exit procedure and to let it pass data back to the
generator. The report exit procedure is executed with &CONTROL NOSHRVARS=(#RW) specified. All variables not
starting with the characters #RW can be accessed and set by the report exit procedure and variables containing data
(data fields) can be modified. The variables set by the generator indicating the status of the current environment are as
follows:
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&$RWOPT
This variable is set to indicate the processing that is to be performed by the report exit. This variable can be set to
one of the following variables:
INIT

Initialization processing is to be performed
TERM

Termination processing is to be performed
ITEM

Item processing is to be performed
&$RWAPPL

This variable is set to the ID of the report application to which the report being generated belongs.
&$RWTYPE

This variable is set to the type of report being generated. Type can be one of the following:
PUBLIC

The report is a public report
PRIVATE

The report is a private report
&$RWUSERID

This variable is set to the user ID of the user who owns the report if it is a private report.
&$RWNAME

This variable is set to the name of the report being generated.
&$RWDESC

This variable is set to the brief description of the report being generated.
&$RWITEM

This variable is set to indicate the item that is being processed when &$RWOPT is set to ITEM. Item can be set to
one of the following values:
RH

Report header
PH

Page header
CH

Control break header
DF

Data format or sequence of data formats
CT

Control break trailer
PT

Page trailer
RT

Report trailer
&$RWITEMKEY

This variable is set to the sort field number of the control break header or trailer when &$RWITEM is set to CH or
CT.
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&$RWFMTSEQ
This variable is set to a list of all the data format numbers separated by commas when &$RWITEM is set to DF.
This variable can be modified to contain a list of data format numbers that are to be printed, in the order they
are to be printed, separated by commas. To process but not print the record (that is, to perform totalling) set this
variable to null.

&$RWSYSTEM
This variable is set to the system name that is defined in the table entry for the report application to which the
report belongs. The system name can be overridden on the GENERATE call to $RWCALL.

&$RWRECCAT
This variable is set to the record category that is defined in the table entry for the report application to which the
report belongs. Record category can be overridden on the GENERATE call to $RWCALL.

&$RWOWNER
This variable is set to the user ID of the user who is to own the report. This user ID is passed to PSM as the
owning user ID for the report.

&$RWPAGES
This variable is set to the number of pages that have been printed.

&$RWLINES
This variable is set to the number of lines that have been printed.

&$RWRECS
This variable is set to the number of records that have been processed.

&$RWCRITTOTAL
This variable is set to the number of &$RWCRITn variables that contain data criteria. The value of this variable is
in the range 0 to 99999.

&$RWCRITn
These variables are set to data criteria if the &$RWCRITTOTAL variable is greater than zero. The variable n is
a number in the range 1 to the value of &$RWCRITTOTAL. The data criteria is used by the service procedure to
determine which data is to be included in the report. The format of these variables is dependent on the service
procedure.

&$RWUSRDc
This is user data and is as set by the caller of $RWCALL or the service procedure. The variable c is between
0 and 5 alphanumeric and/or national characters. These variables can be used to pass user data through the
generator to the report exit procedure. They can also be accessed by the service procedure. These variables can
also be modified by the report exit procedure. The variables are never set or cleared by the system and must be
completely managed by your installation-defined NCL procedures.

Return Codes

&RETCODE = 0

Indicates successful completion, continue processing. The system variable &$RWFMTSEQ may be set to a list of data
format numbers that are to be printed, in the order they are to be printed, separated by commas. To process but not print
the record (that is, to perform totalling) set this variable to null.

&RETCODE = 2

Indicates that the item is not to be printed. When &$RWITEM is set to DF also, do not process the record, get the next
record.

&RETCODE = 8

Indicates that an error occurred, terminate processing. &SYSMSG may be set to an error message.
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Notes

The generator executes the report exit procedure to perform item processing immediately before the item is to be printed.

If there is more than one data format, the report exit procedure is executed once, before all the data formats are printed
for a record.

Service Procedure

This section describes the variables that are passed to the service procedure and the return codes and variables it can
set.

Function

The purpose of the service procedure is to provide the generator with data to be used to generate a report. The service
procedure must know the database from which the data is to be retrieved and the format of the data. The name of the
service procedure is defined in the table entry for the report application to which the report belongs and is executed by the
generator.

Functions of the Service Procedure are as follows:

• Initialization processing, for example, open files, search database (&NDBSCAN)
• To get the next record to be processed (that is, set the data fields)
• To get the value of the sort fields for the next record to be processed
• Termination processing, for example, close files

Variables

The share variables facility of NCL is used to pass data to the service procedure and to let it pass data back to the
generator. The service procedure is executed with &CONTROL NOSHRVARS=(#RW) specified. All variables not starting
with the characters #RW can be accessed and set by the service procedure. The variables set by the generator are as
follows:

&$RWOPT
This variable is set to indicate the processing that is to be performed by the service procedure. This variable is set
to one of the following values:
INIT

Initialization processing is to be performed
TERM

Termination processing is to be performed
GET

Get the next record to be processed by the generator
GETSF

Get the value of the sort fields for the next record to be processed by the generator. The values must be
returned in the variables &$RWSFVALn and the data fields for the previous record must not be modified.
The service procedure is called to do GETSF processing before each GET call only if control break
headers or trailers are defined in the report definition.

&$RWAPPL
This variable is set to the ID of the report application to which the report being generated belongs.

&$RWTYPE
This variable is set to the type of report being generated.
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PUBLIC
The report is a public report

PRIVATE
The report is a private report

&$RWUSERID
This variable is set to the user ID of the user who owns the report if it is a private report.

&$RWNAME
This variable is set to the name of the report that is being generated.

&$RWDESC
This variable is set to the brief description of the report being generated.

&$RWSYSTEM
This variable is set to the system name that is defined in the table entry for the report application to which the
report belongs. System name can be overridden on the GENERATE call to $RWCALL.

&$RWRECCAT
This variable is set to the record category that is defined in the table entry for the report application to which the
report belongs. Record category can be overridden on the GENERATE call to $RWCALL.

&$RWOWNER
This variable is set to the user ID of the user who is to own the report. This user ID is passed to PSM as the
owning user ID for the report.

&$RWPAGES
This variable is set to the number of pages that have been printed.

&$RWLINES
This variable is set to the number of lines that have been printed.

&$RWRECS
This variable is set to the number of records that have been processed.

&$RWCRITTOTAL
This variable is set to the number of &$RWCRITn variables that contain data criteria. The value of this variable is
in the range 0 to 99999.

&$RWCRITn
These variables are set to data criteria if &$RWCRITTOTAL is greater than zero. The variable n is a number
in the range 1 to the value of &$RWCRITTOTAL. These variables are to be used by the service procedure in
determining the data to be included in the report. The format of these variables is dependent on the service
procedure.

&$RWUSRDc
This is user data and is as set by the caller of $RWCALL or the report exit procedure. The variable c is between 0
and 5 alphanumeric and/or national characters. These variables are used to pass user data through the generator
to the service procedure and can also be modified by the service procedure. They can also be modified by the
report exit procedure. These variables are never set or cleared by the system and must be completely managed
by your installation defined NCL procedures.

&$RWSFFLDn
This variable is set to the name of the data field defined as a sort field in the report. The variable n is a number in
the range 1 to 10, corresponding to the sort field number assigned to the sort field.

&$RWSFDIRn
This variable is set to the order defined in the report for the corresponding sort field. The variable n is a number in
the range 1 to 10. This variable may be as follows:
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A
Ascending order

D
Descending order

&$RWSFSTARTn
This variable is set to the start offset defined in the report for the corresponding sort field, if the records are not to
be sorted using the full value of the field. The range is 1 to 255. The variable n is a number in the range 1 to 10.

&$RWSFENDn
This variable is set to the end offset defined in the report for the corresponding sort field, if the records are not to
be sorted using the full value of the field. The range is the start offset to 255. The variable n is a number in the
range 1 to 10.

Return Codes

&RETCODE = 0

Indicates successful completion, continue processing. When &$RWOPT is set to GETSF the following variable must
be set: &$RWSFVALn must be set to the value of the sort fields for the next record that will be retrieved for processing.
Where n is the sort field number.

&RETCODE = 4

Indicates the end of data if &$RWOPT is set to INIT or GET.

&RETCODE = 8

Indicates that an error occurred, terminate processing. &SYSMSG may be set to an error message.

Generator Logic Flow

The diagrams in this section illustrate the flow of logic as the generator passes control to the service procedure and the
report exit procedure during generation of a report that consists of all component types.
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Figure 7: Service Procedure 1

 381



 Netmaster® Shared Content Library 12.2

Figure 8: Service Procedure 2
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Distributed Service Procedures
A Report Writer report application consists of several attributes, one of these being the name of a service procedure. The
purpose of the service procedure is to provide the generator with the data that is to be used to generate a report.

Some components of system services provide a Report Writer service procedure that can be used to generate reports for
that feature. This section describes the service procedures that are distributed with your product.

NOTE
 These service procedures must not be modified.

Distributed Service Procedures

The names of the distributed service procedures are as follows:

$ADRW50Z
MODS Reports

$NDRW01Z
NDB Reports

$NWRW01Z
NEWS Reports

$IMRW27Z
SOLVE:InfoMaster Application Reports

$IMRW29Z
SOLVE:InfoMaster System Reports

$OSRW85Z
Object Services Application Reports

$UARW01Z
UAMS Reports

Report applications, stored as entries in $RWAPPL tables, are also distributed with your product. These report
applications have one of the procedures listed as their service procedure. Each distributed service procedure has
particular values that must be specified for each field in a report application when the procedure is specified as the service
procedure.

Following is a section on each procedure describing the values that must be specified in the report application.

MODS Reports

The service procedure for MODS reports is $ADRW50Z. When defining a report application using this service procedure,
the text fields must be set as follows:

I/M Application?
Set to NO.

System Name
Null.

Record Category
Set to the application ID followed by the category of the MODS records on which the reports are to be based.

Maximum Sort Fields
Set to 0.

Sort Order Support
Set to A.
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Sort Offset Support
Set to NO.

The IDs of the distributed report applications that use this service procedure, all begin with the characters $AD.

This service procedure supports data criteria. The data criteria must be in the form of a boolean expression. For details
on the syntax of a boolean expression, see the description of the &BOOLEXPR verb in Network Control Language
Reference.

NDB Reports

The service procedure for NDB reports is $NDRW01Z. When defining a report application using this service procedure,
the text fields must be set as follows:

I/M Application?
Set to NO.

System Name
Set to the file identifier of the NDB on which the reports are to be based.

Record Category
Null.

Maximum Sort Fields
Set to 0.

Sort Order Support
Set to A.

Sort Offset Support
Set to NO.

The ID of the distributed report application that uses this service procedure is $NDSYS. This service procedure does not
support data criteria, meaning it ignores the &$RWCRITn variables.

NEWS Reports

The service procedure for NEWS reports is $NWRW01Z. When defining a report application using this service procedure,
the text fields must be set as follows:

I/M Application?
Set to NO.

System Name
Set to the file identifier of the NEWS file on which the reports are to be based.

Record Category
Set to ATTN for attention records, EVENT for event records, RTM for response time monitor statistics and
TRAFFIC for traffic or error statistics.

Maximum Sort Fields
Set to 1.

Sort Order Support
Set to A.

Sort Offset Support
Set to NO.

The IDs of the distributed report applications that use this service procedure are $NWATTN, $NWEVENT, $NWRTM and
$NWTRAF.

This service procedure does not support data criteria, meaning it ignores the &$RWCRITn variables.
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SOLVE:InfoMaster Application Reports

The service procedure for SOLVE:InfoMaster application reports is $IMRW27Z. When defining a report application using
this service procedure, the text fields must be set as follows:

I/M Application?
Set to YES.

System Name
Set to the name of the SOLVE:InfoMaster system identifier on which the reports are to be based.

Record Category
Set to the name of the category on which the reports are to be based.

Maximum Sort Fields
Set to 7.

Sort Order Support
Set to MIXED.

Sort Offset Support
Set to YES.

The IDs of the distributed report applications that use this service procedure are $SAIMCF, $SAIMCH and $SAIMPB.

This service procedure supports data criteria. The data criteria must be in the format of an &NDBSCAN scan-expression.
For an explanation of the &NDBSCAN scan-expression, see Network Control Language Reference. If data criteria is not
specified, all the records defined in the category specified in the Record Category field are read from the database.

SOLVE:InfoMaster System Reports

The service procedure for SOLVE:InfoMaster system reports is $IMRW29Z. When defining a report application using this
service procedure, the text fields must be set as follows:

I/M Application?
Set to NO.

System Name
Null.

Record Category
Null.

Maximum Sort Fields
Set to 0.

Sort Order Support
Set to A.

Sort Offset Support
Set to NO.

The ID of the distributed report application that uses this service procedure is $IMSYS.

This service procedure does not support data criteria, meaning it ignores the &$RWCRITn variables.

UAMS Reports

The service procedure for UAMS reports is $UARW01Z. When defining a report application using this service procedure,
the text fields must be set as follows:

I/M Application?
Set to NO.
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System Name
Null.

Record Category
Null.

Maximum Sort Fields
Set to 0.

Sort Order Support
Set to A.

Sort Offset Support
Set to NO.

The ID of the distributed report application that uses this service procedure is $UASYS. This service procedure does not
support data criteria, meaning it ignores the &$RWCRITn variables.

Mapping Services Facility

Mapping Services

Mapping Services is a facility that gives NCL access to complex data structures. It lets NCL procedures deal with the
logical relationships and usage of data (the data protocol), while the system manages and maintains the physical
representation of the data (the data format).

Abstract Syntax Notation One

ISO 8824 defines the Abstract Syntax Notation One (ASN.1) language as the standard mechanism for describing
abstract data structures. The Mapping Services facility has adopted this language as the means to describe the logical
(or abstract) data items within a data structure. The physical representation of the data can be defaulted from the ASN.1
definitions, or can be explicitly described by the inclusion of implementation specific definitions. This aspect is discussed
in more detail later.

ASN.1 Type Assignments

ASN.1 defines data in terms of types. There are ASN.1 defined basic types that describe both simple data items, and
constructed data items. By using these types as a foundation, ASN.1 allows the definition of user types. By combining
data components of various types to form a new data type, complex data structures can be described.

The basic instrument of definition in the ASN.1 language is the type assignment. This lets the programmer specify the
name of a user type, and assign to that name one of the ASN.1 basic types (or perhaps another user defined type). If the
type assigned is an ASN.1 constructed type, the definition is expanded to describe each of the components that comprise
the structure. The constructed types are as follows:

• SEQUENCE
• SEQUENCE OF
• SET
• SET OF

If a type is defined as a SEQUENCE (for example), then the components that comprise that sequence are listed as part of
the type assignment. Each component in the constructed type is identified by a component name and its type.

A similarly useful type which is normally constructed is the type CHOICE which allows the definition of a number of
alternate data components, one of which is chosen to complete an instance of data within a larger data structure.
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As well as these five types there are a number of simple types, including INTEGER, BOOLEAN and various character
string types. These are introduced later.

Type definitions can be reused to describe the underlying characteristics of different data items. For example, a data
component named errorCount and another named dayOfWeek can both be defined as INTEGER, although they should
not be confused by a programmer. Hence it is not the type that is significant in referring to the data items, but rather the
component names.

Defining the Logical Structure of Data

Mapping Services uses ASN.1 as the source language for describing the logical structure of data. Any number of ASN.1
type assignments can be combined to form a map. Such a map is capable of describing a single data unit, or any number
of differing data units. However the component that is associated with the map itself (and not structures defined within the
map) must be defined as a single user type.

This is best explained by way of an example. Consider a Customer Order file that contains two types of record. One
record type is called CustomerDetail and it contains customer specific information, such as name, address, contact, and
so on. For each record of this type there are zero or more records of a type called OrderDetail, each of which contains
specific order details related to the customer. The CustomerDetail and OrderDetail records are quite different so you could
choose to use a separate map for each, but equally you can specify them in a single map as follows.

The map for the file is defined as being of type CustomerOrder. This is a user defined ASN.1 type, so a type assignment
for CustomerOrder must form part of the source definition for the map. It need not be the first type assignment in the
source definition but it is usually convenient in understanding the map definition if it is.

Since, in the above example, there are two types of possible record on the file, the CustomerOrder type assignment is
best described by the ASN.1 type CHOICE. Its ASN.1 language definition might look like:

CustomerOrder ::= CHOICE {

        customer  CustomerDetail

        order     OrderDetail }

This means that the type CustomerOrder is a choice of either a component named customer which is of type
CustomerDetail, or a component named order which is of type OrderDetail. Hence, although we have a map which
consists of a single type, it immediately diverges into the two possible different record types that the file can contain.
Subsequent type assignments specify the nature of CustomerDetail and OrderDetail. These are likely to be structures
themselves, for example:

CustomerDetail ::= SEQUENCE {

        name      GraphicString

        address   Address

        openOrdersINTEGER }

Address ::= SEQUENCE {

        number    INTEGER

        street    GraphicString

        suburb    GraphicString }

and hence can contain either simple data items, such as openOrders and name, that are defined as the ASN.1 basic
types INTEGER and GraphicString, or constructed data items such as address, which is of a user defined type Address.
Eventually, through further type assignments, such as the one for the type Address shown, all structures are defined down
to their elementary components.

Referencing Logical Data Structures from NCL

An NCL programmer can connect a data structure to a map in a number of ways. For example, during retrieval from a file:
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&FILE GET ID=CUSTFIL MDO=NEXTREC MAP=CUSTOMER

The user supplies a local name to the MDO (in this case, NEXTREC) when reading it from the file, and nominates the
map to be used to define the record contents (in this case, CUSTOMER). If you continue with the sample map described
above, this record is defined as a CHOICE type. This means that you can refer to either NEXTREC.CUSTOMER, if the
record is of type CustomerDetail, or NEXTREC.ORDER, if the record is of type OrderDetail.

You might know what type to expect (for example by understanding the key used to retrieve the record) and can
immediately reference the inner structure. Otherwise, assuming that the records can be distinguished by Mapping
Services due to some physical characteristic in the record itself, the component name of the choice within a particular
record can be determined by using a query function.

In either case, reference to subsequent structures can proceed. The rules are simple. If a component is defined as a
constructed type, (one of SEQUENCE, SEQUENCE OF, SET, SET OF, or CHOICE), then the one or more components
within that construction are referenced by using the constructed component name, followed by a period, then the inner
component names.

Hence in the example, the following logical components of a CustomerDetail record can be referenced from NCL:

NEXTREC.CUSTOMER.NAME

NEXTREC.CUSTOMER.ADDRESS.NUMBER

NEXTREC.CUSTOMER.ADDRESS.STREET

NEXTREC.CUSTOMER.ADDRESS.SUBURB

NEXTREC.CUSTOMER.OPENORDERS

Defining the Physical Structure of Data

A Mapped Data Object is simply a series of bytes. A subset sequence of these bytes can compose a logical structure.
Some structures can be explicitly identified by the presence of enclosing lengths and some form of identifier that prefaces
the data. Other logical structures might have no explicit identification but are defined only by external knowledge of
the meaning of some sequence of bytes. Whatever the case, the physical representation of the data must be known
to Mapping Services so that it can translate any NCL reference of a logical structure into the correct access technique
corresponding to the physical data construction.

The system provides default rules for structuring data. If an MDO is created and always processed by NCL, you can
choose to accept the default physical structure provided by the system. However, if an external data source is to be
processed, or if a specific format needs to be devised for communication with some other program, then control of the
physical representation is necessary.

Component Tags

Mapping Services allows the physical representation to be described by defining, for each unique component name
referenced in a map, a unique tag (alternatively known as an identifier, or key), which is an integer that can be placed
within the data to identify a logical component. If the component is constructed, the way in which its contents are
represented can also be defined. This ensures that for a constructed component, each of the separate items within it can
be isolated according to a common access technique and each can be independently identified by their unique tag values.

Local Form

The definitions required to support the physical representation of data are not part of the defined ASN.1 language. This
is because ASN.1 does not define how data ought to be represented, but only its abstract syntax. An implementation of
ASN.1 represents data in a local form that is convenient for subsequent processing in the local environment.

This allows the physical representation, and hence the local form, to be customized, and subsequently ensures that the
data conforms to this defined view.
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To allow the customization of local form data, the ASN.1 Compiler recognizes a sequence of characters (which by
definition are comments to ASN.1) and interprets the contents as implementation specific directives. It is these directives
that can be used to instruct Mapping Services on the physical nature of the underlying data.

Data Interchange Between Open Systems

The other important aspect of ASN.1 is that the data it defines can be encoded for transmission. The product region
supports the encoding and decoding of data using the Basic Encoding Rules (BER), ISO 8825. BER is specifically
designed to interact with the logical structure as defined by ASN.1.

Independently of local form (that is, regardless of the physical representation of the data used for any MDO), the BER
encoder can be used to build a data stream corresponding to the ASN.1 definition. This data stream can be understood by
any BER decoder that has the same ASN.1 definition, even if it is a completely different ASN.1 platform.

For details on BER encoding and decoding, see the NCL &ENCODE and &DECODE verb descriptions in Network Control
Language Reference.

Map Source Definitions
  

In the following sections the way in which ASN.1 is implemented is explored, however it is not the intention to give a
detailed explanation of all aspects of the ASN.1 language. You should refer to the official ISO documents for a complete
understanding.

Only those aspects important and useful in understanding the mechanics of the Mapping Services implementation are
discussed in depth.

Maps and ASN.1 Modules

A set of ASN.1 source definitions that is compilable is termed an ASN.1 module. ASN.1 modules can be registered in the
Map Library as a map. Modules are identified within the ASN.1 source, and this name must correspond to the registered
map name. An ASN.1 module can also have a registered and unique identifier, called an object identifier, that officially
identifies this module amongst all registered objects.

In general ASN.1 modules have a very free syntax, but Mapping Services imposes some restrictions on this for practical
reasons.

Mapping Services Considerations

Mapping Services restricts all names, both component and type identifiers, to 32 characters in length. ASN.1 defines that
a component name must start with a lowercase alphabetic character, and a type name with an uppercase alphabetic.
Remaining characters can be chosen from the set of alphanumeric characters plus the hyphen. The Mapping Services
compiler does not permit a hyphenated name, but instead allows the underscore (_) character.

The ASN.1 compiler does not support ASN.1 macros, nor does it support complex subtyping. When introducing ASN.1
source containing macros or complex subtypes you must edit the source to resolve macros manually, and remove
complex subtyping (possibly employing new code to perform value checks).

The ASN.1 compiler does support simple subtyping such as sizes, integer and real value ranges and character set
constraints.

The ASN.1 compiler ignores value assignments. The compiler checks the assignments, but generate no output. However,
named values appearing after a type assignment are supported.

Support is provided for the ASN.1 import facility, however imports are resolved during map load, and not during
compilation. Any type definition can be imported from another module, provided it is marked for EXPORT within that
module. The compiler produces an IMPORT list of types and the containing maps. All such maps must be compiled for
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the import to be successful on map load. Because importing takes place at map load time and not at compile time it is
possible for a map load to fail due to incomplete or inconsistent definitions.

ASN.1 Module Layout

An ASN.1 module has a layout depicted as follows:

NOTE
 Uppercase values are entered as shown. Lowercase values are expanded in the actual source. Angle brackets
(<>) denote optional definitions and are not part of the source. The vertical bar (|) denotes alternatives and is not
part of the source. Underlined values are defaults.

module identifier < module oid >

DEFINITIONS < EXPLICIT TAGS | IMPLICIT TAGS > :: =

BEGIN

< EXPORTS export list >

< IMPORTS import list >

< type assignments >

< value assignments >

END

ASN.1 Comments

Comments can be used anywhere within the module source. They begin with a sequence of two adjacent hyphens (--)
and terminate with another pair, or at the end of the current line, for example:

-- this is an ASN.1 comment that ends here --

-- this is an ASN.1 comment that extends to the end of the line

Module Identifier

The module identifier names the module and can optionally provide the unique object identifier under which the module is
registered.

Module Definitions

Following the DEFINITIONS keyword the default tagging options can be set to EXPLICIT TAGS (the default) or IMPLICIT
TAGS. Tagging is discussed in more detail later. The assignment sequence (::=) is then followed by the BEGIN keyword.
The BEGIN and END keywords bracket the module body.

Exports

The module body begins with an optional export sequence. This declares those definitions from within the module that are
externally referencable. It takes the form:

EXPORTS symbol < ,symbol,symbol,...,symbol >

where each symbol is a typeReference or valueReference from the module body.

Imports

Exports are followed by an optional import sequence. This declares those external definitions that are required to
complete the definitions within this module. It takes the form:

IMPORTS symbol < ,symbol,symbol,...,symbol > FROM module

     <  symbol < ,symbol,symbol,...,symbol > FROM module >
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where symbol is a typeReference or valueReference defined in the identified module which is a module identifier.

Type Assignments

The main portion of the module body usually comprises a number of type assignments. Each type assignment has the
form:

typeReference ::= typeDefinition

where the typeReference is the name of a user defined type. The typeDefinition expands this user type according to any
of the ASN.1 options which are discussed later.

Value Assignments

The module body can contain a number of value assignments. Each value assignment has the form:

valueReferencetype ::= valueDefinition

where the valueReference is the name of a user defined value, of the type referenced, and is assigned
the valueDefinition referenced.

ASN.1 Compiler’s Interpretation of the ASN.1 Module

This section describes the characteristics of the ASN.1 compiler.

Use of Comments

The compiler ignores ASN.1 comments that are not interpreted as implementation specific directives. It accepts Mapping
Services directives, for manipulating the local form data, embedded in ASN.1 comments that start with the sequence (--<)
and terminate with the sequence (>--). The Mapping Services directive start sequence must be explicitly terminated with
the end sequence:

--< directive1,directive2,...,directiven >--

The allowable directives, and where they can appear in the module source, are explained in more detail later.

Module Identifier

The ASN.1 module identifier is checked by the compiler to be the same as the map name that is being compiled. (This
check is not case sensitive, only the uppercase version of the names must agree). If an object identifier is included, all
integer values must be explicitly present for each portion of the registration arc.

Default Tagging

The compiler accepts the default tagging information as supplied.

Exports

The compiler accepts any EXPORT sequence. Only typeReferences and valueReferences named in the export sequence
can be imported by other maps. Imports and exports are resolved at map load time.

Imports

The compiler accepts any IMPORT sequence, but the definitions are not imported during compilation. The list of imports
are remembered in the compiled output, and the requested definitions imported only during map load in their compiled
version. Hence compilation is performed without resolving that all type definitions exist for the module. However, the load
fails unless resolution is complete following the import phase.
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When a typeReference is imported, all contained component definitions are imported, plus all supporting typeReferences.
Thus importing represents a convenient technique for rationalizing definitions such that several specific maps can include
a set of common definitions. Import resolution is discussed further in the section dealing with map loading. In the map
being used for importing, the export sequence must contain the name of the Type Reference that is being imported.

Type Assignments

The compiler processes all type assignments, producing compiled output for each type and its constituent components. All
ASN.1 base types are supported, except the EXTERNAL type. (If required, it can be defined as a user defined type). Each
type is fully syntax checked, but cross-checking between individual components and their defined types is not performed.
During map load the fully resolved map definitions are validated further to be logically consistent.

Value Assignments

The compiler accepts value assignment definitions but produces no output. These definitions are not used in NCL.

Map Components

Components are the data entities defined in a map that can be referenced by NCL. Every component has some data type
associated with it. Data types give components their properties, but the types themselves are not referenced by NCL.
A component’s type can be a user defined type, which is defined by a type assignment within the source, or it could be
a primitive ASN.1 type. Even where a component’s type is a user defined one, by going to that type assignment (and
possibly repeating this process), the type assignment specifies a primitive ASN.1 type. This primitive type is referred to as
the base type for the component.

Component Definition

Although each component is of some type, the components themselves can only be defined within a type assignment that
has a base type which is a constructed type, that is, one of SEQUENCE, SEQUENCE OF, SET, SET OF, or CHOICE.
Hence to define any components within a map at least one type assignment referencing one of the constructed types is
required.

For a data component to be usable, ASN.1 only requires it to have a type. The compiler requires that the component is
named (except in some circumstances discussed later). The component name must be unique (in its uppercase form)
within the construct in which it is defined, and is the name used by NCL to reference that particular data entity.

Mapped Data Object as a Component

When an NCL procedure creates an MDO, or receives one through an NCL verb, it connects explicitly or implicitly to a
map. It is convenient to think of the MDO itself as a component. However, the MDO name is supplied by the user and is
not defined within the map.

This component name (the MDO name) forms the first name segment when referencing any component defined within the
MDO. As for other components, this first component is given a type, called the map type, which is the first typeReference
encountered in the module body.

Component Name Hierarchy

When, as is typical, the map type is a constructed type, then it contains the definitions of one or more components that
do (or can) comprise the data elements for that type. These components are referenced from NCL by concatenating each
component name to the MDO name separated by a period, for example:

MDO=problem.number
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where the MDO created by the user is the component problem, and the component number is defined within the
component list for the map type. Likewise, if a named component itself has a type which is constructed, then the
components defined within its type form the next level in the component name hierarchy.

Map Closure

A map is given a map type by the compile process. This map type is the first type definition encountered in the source. As
described above, this type is typically a constructed type, containing the definitions of its contained components. Each of
these components form the next level of the name hierarchy within the MDO. If they are constructed, their components
form the next level of the name hierarchy, and so on.

Overall, the relationship between components and their types maps out a complete hierarchical structure where the type
names form the linkage between component names.

If a module contains type references which cannot be reached by following the reference linkages, starting from the map
type and working down, then these types are not usable within this map. Such isolated definitions can be the subject of an
import statement from some other map, and hence such orphaned types are allowable. However, it is possible that they
were intended to form part of the module in which they reside, and an unreachable reference is an indication that one of
the following has occurred:

• The wrong type was selected as the map type. (That is, a branch further down the tree than intended was the first type
reference and has become the map type, leaving higher level types unreachable). This problem can be resolved by
ensuring that the correct type reference is the first in the module.

• The definitions as entered have more than one possible entry type. (That is, there are a number of separate type and
component hierarchies defined such that they do not completely overlap). This problem can be resolved by introducing
a superior type containing components that refer to each of the possible entry types (for example, by making it a
CHOICE of these types).

This process is termed map closure, and helps ensure the completeness and consistency of the supporting map
definitions for use by NCL.

Data Tagging

This section describes the data tags used in Mapping Services.

ASN.1 Tags

Maps can be developed from ASN.1 for the purpose of driving a transfer syntax, such as BER, in order to communicate in
an open systems environment. The ASN.1 definitions describe how the data is serialized for transmission, and how each
data component is tagged so that data items can be distinguished.

An ASN.1 tag consists of a tag class, and a tag number. There are the following ASN.1 tag classes:

UNIVERSAL
tags -- are defined by ISO bodies.

APPLICATION
tags -- are unique throughout an application.

PRIVATE
tags -- are defined by private agreement.

CONTEXT-SPECIFIC
tags -- have meaning in the immediate context only.

The tag number is an integer value greater than 0.

When an ASN.1 tag is encoded both the class and number are used to create a unique value such that the class and
number remain separately decipherable.
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Explicit and Implicit Tagging

Each ASN.1 base type has a predefined tag number in the UNIVERSAL tag class. Since all data components must be of
a base ASN.1 type a default tag value exists for all data items. However ASN.1 allows these tags to be overridden and
data to be explicitly tagged with any tag value. In fact, any data component can be tagged more than once, the tags being
applied left to right in the order defined.

For example:

component1  [ APPLICATION 23 ]  [ 3 ]  INTEGER

produces the following tags for component1:

• APPLICATION class, tag number 23
• CONTEXT-SPECIFIC (the default) class, tag number 3
• UNIVERSAL class, tag number 2 (for INTEGER)

In general, where a data component is explicitly tagged, it is followed by either more explicit tags, or its UNIVERSAL tag
for the underlying base type as shown in the example above. However, use of the IMPLICIT keyword before a tag, or
before a typeReference, indicates that the next tag is understood (implied), and is not encoded.

For example:

component1 [ APPLICATION 23 ] IMPLICIT INTEGER

produces just one tag: APPLICATION class, tag number 23.

The INTEGER tag is implied and not encoded due to the presence of the IMPLICIT keyword.

Note that following the DEFINITIONS keyword in the module header the tagging defaults can be set for the module.
The default is EXPLICIT TAGS indicating all tags are produced unless the IMPLICIT keyword is used to override. The
IMPLICIT TAGS options can be used to indicate that only the first tag encountered for a component is used, the rest being
implicit (except for the types CHOICE and ANY DEFINED BY, when all tags apply).

MDO Tags

To differentiate between data items maintained internally in their local form, Mapping Services also requires that all
components have a recognizable tag.

Because a tag value prefixes most components in the MDO local form, the MDO is a self-defining structure that allows,
for example, an MDO to be stored and later retrieved while the data within remains separately identifiable even where
the map might have altered slightly. As long as map maintenance does not change the relationship between tag values
and the components they represent, maps can be extended and modified without affecting the ability to process an MDO
defined under a previous map version.

Mapping Services ignores tag classes, and simply uses an integer value as a tag. However, the MDO tag numbers must
be unique within a logical structure in the same way that component names must be unique within that structure. Hence,
within any structure (such as a sequence or a set), all components must have unique names (enforced by ASN.1) and
corresponding to each component a unique MDO tag number (enforced by Mapping Services).

These MDO tags can be set explicitly and independently of ASN.1, or can be generated by the compiler. However, the
compiler can be directed to use the ASN.1 tag values as MDO tag values. This is likely to be the case where the map
being developed has no requirement for BER encoding, hence all tag values are open to interpretation by Mapping
Services only.

NOTE
 By defining the tags explicitly in the source data, the user is afforded a greater level of protection against
change. MDOs that are created using one version of the map can often continue to be compatible with higher
versions of the map, even though new components are added. However, if the compiler generates the tags, this
is unlikely to be the case.
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Mapping Directives

This section describes the directives available within Mapping Services.

MDO Tag Generation

Before the first ASN.1 statement in a module is encountered, one of the following directives can be used to indicate how
MDO tags are to be generated.

--< TAGS(ANY) >--      compiler is to generate tags

--< TAGS(EXPLICIT) >-- tags are explicitly coded in the source

ANY is the default, meaning that the compiler generates a unique tag value for each component reference in a module.
Even where a component name occurs more than once in the module it is given a separate tag. In general this means that
the actual tag values used are unpredictable across compiles. If there is no desire to control any MDO tag values, and no
requirement to store MDOs in their local form, then this is the easiest way to define MDO tagging.

If EXPLICIT tagging is used, the compiler assumes that the first explicit ASN.1 tag found for a component is in fact the
MDO tag value, regardless of its tag class. If no explicit tag is found for a component, the compiler generates a tag value
for it as described above for TAG(ANY). Note that this means that the compiler does not use the default tagging for ASN.1
base types as they are likely to lead to ambiguities.

When defining explicit tags care must be taken to ensure that a tag value is used only once within a given structure.
However, this tagging technique is very useful where control over tag values is desirable but there is no requirement to
BER encode the data, and hence the tags used throughout the module need only be thought of as being MDO tags.

Alternatively, where it is necessary to BER encode the data, but it is also desired to control the MDO tags, the need might
arise to use explicit MDO tags that are not part of the ASN.1 source. This can be done by using the following compiler
directive following the component name being tagged:

--< [ nn ] >--

This directive follows the component name, but precedes any explicit ASN.1 tag or type information, for example:

userid        --< [ 10 ] >- [ PRIVATE 23 ] GraphicString

In this example, the userid component has an MDO tag value of 10, but if BER encoded, it is tagged with a private tag
value of 23, and possibly the GraphicString universal tag, depending upon whether the tag option is set to IMPLICIT or
EXPLICIT. The tag option immediately follows the word DEFINITIONS in an ASN.1 module.

Setting the MDO tag value this way always overrides any other MDO tag generation option.

Local Form Control

Mapping Services is capable of maintaining MDOs according to a number of local form rules. By default it assumes all
components are variable length items consisting of a tag (or key), a length, and the data itself. The following Mapping
Services directives can be placed in the source to control the local form of data (k and l are integers in the range 0 to 4,
where k is the length of the key, and l is the length of the length bytes):

--< KL0(k,l) >--tag, length, then data, length is of

                data only.

--< KL1(k,l) >--tag, length, then data, length is of 

                length bytes + data.

--< KL2(k,l) >--tag, length, then data, length is of

                tag +length + data.

--< LK0(l,k) >--length, tag, then data, length is of
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                data only.

--< LK1(l,k) >--length, tag, then data, length is of

                tag bytes + data.

--< LK2(l,k) >--length, tag, then data, length is of

                length + tag + data.

Such rules apply to structured components only. It is important to note that the rule applying to a structured component
describes the manner in which its embedded components are managed and not the structure itself. The way in which the
structure itself is managed depends upon the rule applying to its parent structure.

These directives can be used before any ASN.1 type assignment statement to set the compiler default for components
encountered in the source module after that point, for example:

--< KL0(2,2) >--

CustomerOrder ::= CHOICE {

        customer   CustomerDetail

        order      OrderDetail }

In this example the components customer and order carry the KL0(2,2) encoding rule such that their embedded
components (if any) are managed according to that rule.

This directive can also be applied to an individual component without changing the compiler default, for example:

--< KL0(2,2) >-

CustomerOrder ::= CHOICE {

        customer   CustomerDetail

        order  --< KL0(4,4) >--OrderDetail }

In this example the customer component carries the compiler default KL0(2,2) encoding rule, while the order component
carries the KL0(4,4) rule.

Note that in both the above examples, the customer and order components must be managed in the same manner. This is
described by the encoding rule carried in the component which is of type CustomerOrder (not shown here).

Mapping Services can be used to map existing data structures and to accommodate this it can also manage components
that do not have explicit length and tags in the data. Such data is considered fixed and fixed components can only be
specified within a SEQUENCE or SEQUENCE OF type definition, for example:

CreateDetails ::= SEQUENCE {

        userid   --< FIX(8) >-- GraphicString,

        date     --< FIX(8) >-- GraphicString,

                                 --YY/MM/DD--

        time     --< FIX(8) >-- GraphicString}

                                 --HH:MM:SS--

In this example the userid component occupies the first 8 bytes of the data, the date component the next 8 bytes, and
the time component the last 8 bytes. Although tags are not used within the data, each component can still be defined with
a tag value, or the compiler generates one.

--< FIX(x,y) >--

In this example, the component is of length x, and starts at offset y within its enclosing structure. If y (offset) is not
specified, the offset is defaulted to the end of the preceding component, or 0 (zero) if there is no preceding component.
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Default Formatting

All data types have both local form and external form defaults. Local form refers to the format that data is kept in within an
MDO; external form refers to the format of data as made available to, or supplied by, an NCL process.

However, some types have alternative formats that compiler directives can set and are explained in the following sections.

Local Form for INTEGER

The local form of INTEGER types is, by default, a 1 to 4 byte signed binary field. However, IBM packed decimal and zone
decimal formats can be managed by setting the options as one of the following (to request binary, packed decimal or zone
decimal local form respectively):

INTEGER--< BINARY >--

INTEGER--< PACK >--

INTEGER--< ZONE >--

External Form for REAL

The external form of REAL types is by default the NCL character representation of floating point numbers. However the
external form can be modified by setting the number of integer digits and decimal places, for example:

REAL    --<  EF(6,2) >--

This example requests up to six significant leading digits followed by two decimal places only.

Type Description and Formats
This section describes the types available within Mapping Services and their formats.

ASN.1 Types

The following simple types are defined by ASN.1, and most are supported by Mapping Services:

• BOOLEAN
• INTEGER
• BIT STRING
• OCTET STRING
• NULL
• OBJECT IDENTIFIER
• ObjectDescriptor
• REAL
• ENUMERATED
• NumericString
• PrintableString
• IA5String
• UTCTime
• GeneralizedTime
• GraphicString
• VisibleString
• GeneralString

One extension supported by Mapping Services is HEX STRING. This is identical to the ASN.1 type OCTET STRING
except in the way it is presented to NCL, as described in a later section. In addition, the following types are supported by
the compiler, but have no real application to NCL (and are supported as if they are OCTET STRINGS):
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• TeletexString
• VideotexString
• ANY and ADB

There are also a number of constructed types defined by ASN.1, and all are supported by Mapping Services:

• SET
• SET OF
• SEQUENCE
• SEQUENCE OF
• CHOICE

How Mapping Services implements each of these types is discussed in the following sections.

NCL Reference, Type Checking, and Data Behavior

When referencing an MDO in an NCL procedure, Mapping Services validates that the named component is defined
(according to the name hierarchy supplied), and that the data within the component is valid, according to its underlying
ASN.1 type. Each ASN.1 type can contain only certain valid values. Mapping Services checks the data value when
retrieving data from, or assigning data into, an MDO. An operation attempting to retrieve or assign invalid data is rejected
by Mapping Services with a message indicating a type check error.

In order to perform type checking Mapping Services first determines the base ASN.1 type of the component. Where a
component is of a user defined type, the base ASN.1 type of the user defined type is inherited by the component. It is
possible to have a number of levels of indirection between a user defined type and its base ASN.1 type.

The valid NCL values allowed for each of the base ASN.1 types is termed the external form. In addition to the set of valid
values for each type, a specific component can be further constrained in what values are acceptable. Such constraints
can be the result of either ASN.1 definitions or compiler directives. Finally, when data representing a valid NCL value is
accepted for a component update, it is subject to a transformation from external form to local form, which is the MDO
internal representation of data. This process carries with it further constraints.

The valid external form values, and the behavior of data managed by Mapping Services, is described for each type in the
following sections.

SET Type
The SET type allows the definition of a fixed number of components where order is irrelevant. Within the set each
component must be given a name, unless its base type is CHOICE. When a set is transferred from one system to another
the items in the SET can be sent in any order. Items in the set can be optional, as indicated by the OPTIONAL keyword,
for example:

Contact ::= SET {

   name                 [1]   GraphicString,

   title                [2]   GeneralString,

   businessNumber       [3]   NumericString,

   afterHoursNumber     [4]   NumericString OPTIONAL}

When referring to SET items in NCL they are referenced by name, and hence the order that the data is stored in within the
set is unimportant, and is in fact arbitrary.

An item in a SET can be a CHOICE of a number of alternatives. Such an item need not be explicitly named, but in this
case each alternative of the choice must be named, and each must be unique amongst all other items within the entire
SET. Alternatively, the SET item that is a CHOICE might indeed be named, and in this case only that name must be
unique, as the CHOICE components are pushed to the next level in the component name hierarchy. For example, the
following is valid:
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Contact ::= SET {

   name                 [4]   GraphicString,

   title                [5]   GeneralString,

   businessNumber       [6]   NumericString,

   CHOICE {

           pagerNumber  [1] NumericString,

           homeNumber   [2] NumericString

          } ,

   additionalContact    [9] CHOICE {

                                    pagerNumber  [1] NumericString,

                                    homeNumber   [2] NumericString

                                   }

                }

This results in allowing the following component names to be referenced from NCL:

• Name
• Title
• BusinessNumber
• PagerNumber
• HomeNumber
• AdditionalContact.pagerNumber
• AdditionalContact.homeNumber

All SET items must be differentiated by an ASN.1 tag value. It is good practice to explicitly tag all SET items rather than
default to tags of the ASN.1 base types.

External Form -- Input and Output

All structures have an external form that is the same as their local form.

Local Form and Behavior

The local form of a SET is the data stream consisting of each set component, where each component has its leading tag
and length (as determined by the parent component) and data in the local form for its type.

Named Values

Named values are not applicable to the SET type.

Constraints

Constraints are not applicable to the SET type.

SET OF Type
The SET OF type allows the definition of either an arbitrary or fixed number of items of the same type, where order is not
important. The definition includes only the type of the SET item, and does not name the component, for example:

PokerHand ::= SET OF Cards

In NCL, SET OF items are referenced by index only, within their parent structure. In the example above, the following
index values are used to reference the set items of a component named card of type PokerHand:
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card.{1}

card.{2}

...

card.{n}

External Form -- Input and Output

All structures have an external form that is the same as their local form.

Local Form and Behavior

The local form of a SET OF type is the data stream consisting of each set component, where each component has its
leading tag and length (as determined by the parent component) and data in the local form for its type.

Named Values

Named values are not applicable to the SET OF type.

Constraints

An upper limit can be placed on the number of items that the set can contain by use of the SIZE keyword. For example:

Pokerhand ::= SET SIZE(5) OF Cards

It is also possible to specify a SIZE range but the lower bound is ignored. For example, the following is equivalent to the
above:

Pokerhand ::= SET SIZE(2..5) OF Cards

SEQUENCE Type
The SEQUENCE type allows the definition of a fixed number of components where order is relevant. As for a set, within
a sequence each component must be given a name, unless its base type is a CHOICE. When a sequence is transferred
from one system to another the items in the SEQUENCE are sent in the order defined. Items in the sequence can be
optional, as indicated by the OPTIONAL keyword.

Mapping Services allows items of a SEQUENCE, or a SEQUENCE OF, construct (and only these constructs) to be of a
fixed length. All other components must have a variable length structure, with a tag value so that each component can
be recognized. Mapping Services ensures the sequence is reflected in the local form data. A compiler directive is used to
indicate fixed data items, for example:

Contact ::= SEQUENCE {

   name      --< FIX(20) >--  GraphicString,

   birthDate --< FIX(8) >--   GraphicString,

             -- YY/MM/DD

   age       --< FIX(3) >--   INTEGER

   sex--     --< FIX(1) >--   ENUMERATED {

                                          female(0),

                                          male(1) },

   address              [1]   Address,

   previousAddress      [2]   Address }
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In this example the first four components are fixed, and occupy the first 32 bytes of the SEQUENCE. The last two
component are variable structures, and follow in sequence after the first 32 bytes.

External Form -- Input and Output

All structures have an external form that is the same as their local form.

Local Form and Behavior

The local form of a SEQUENCE is the data stream consisting of each sequence component, where each component has
its leading tag and length (where applicable, as determined by the parent component) and data in the local form for its
type.

Named Values

Named values are not applicable to the SEQUENCE type.

Constraints

Constraints are not applicable to the SEQUENCE type.

SEQUENCE OF Type
The SEQUENCE OF type allows the definition of either an arbitrary or fixed number of items of the same type, where
order is important. The definition includes only the type of the SEQUENCE item, and does not name the component, for
example:

Counters ::= SEQUENCE OF INTEGER

In NCL, SEQUENCE OF items are referenced by index only, within their parent structure. In the example above, the
following index values are used to reference the sequence items of a component named counters of type Counters:

counter.{1}

counter.{2}

...

counter.{n}

External Form -- Input and Output

All structures have an external form that is the same as their local form.

Local Form and Behavior

The local form of a SEQUENCE OF type is the data stream consisting of each set component, where each component
has its leading tag and length (where applicable, as determined by the parent component) and data in the local form for its
type.

Named Values

Named values are not applicable to the SEQUENCE OF type.
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Constraints

An upper limit can be placed on the number of items that the sequence can contain by use of the SIZE keyword. For
example:

Counters ::= SEQUENCE SIZE(50) OF INTEGER

It is also possible to specify a range, but the lower bound is ignored.

CHOICE Type
The CHOICE type allows the definition of a number of components, each of which is an alternative in the data structure. A
CHOICE component can be named, such as the details component in this example:

Person ::= SET {

   name       GraphicString,

   birthDate  GeneralString, -- YY/MM/DD

   age        INTEGER,

   details    CHOICE {

              femaleInfo   [1]   FemaleInfo,

              maleInfo     [2]   MaleInfo } }

The details component can contain either femaleInfo or maleInfo, but not both. In this case the details component
containing the choice can be referenced directly without first knowing which choice was made. If this is changed to the
following:

Person ::= SET {

   name       GraphicString,

   birthDate  GeneralString, -- YY/MM/DD

   age        INTEGER,

   CHOICE {

           femaleInfo   [1] FemaleInfo,

           maleInfo     [2] MaleInfo } }

then both femaleInfo and maleInfo are alternatives within the SET type, and must have unique names within that set. In
this case, the actual choice that is present can only be discovered by attempting to reference each possible one, and
determining whether it exists or not.

All alternatives of a CHOICE must have unique tags so that they can be differentiated. It is good practice to use explicit
tags for each CHOICE item.

External Form -- Input and Output

This is the same as the CHOICE item.

Local Form and Behavior

This is the same as the CHOICE item.

Named Values

Named values are not applicable to the CHOICE type.
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Constraints

Constraints are not applicable to the CHOICE type.

BOOLEAN Type
The BOOLEAN type is used to represent a value of true or false only.

External Form -- Input

The local character strings TRUE and FALSE (not case sensitive) are accepted, but the digit 0 is interpreted as false, and
the digit 1 is true.

External Form -- Output

The digit 0 (false) or 1 (true) is always returned.

Local Form and Behavior

Internally, Mapping Services stores a value of X’00’ for false, and X’01’ for true (and accepts any value other than X’00’ as
true).

For an input operation, where the component is variable length its length is always set to 1. Where the component length
is fixed and is greater than 1 the value occupies the first byte only (it is left aligned) and the remainder of the component’s
data is set to zeros.

For an output operation, where the component is located and has a length greater than 1, only the first byte is inspected
as the value.

Named Values

Named values are not applicable to the BOOLEAN type.

Constraints

Constraints are not applicable to the BOOLEAN type.

INTEGER Type
The INTEGER type is used to contain any positive or negative whole numbers in the range -2,147,483,648 to
2,147,483,647 (that is, a signed 32 bit number).

External Form -- Input

Valid input consists of a string of up to 15 digits optionally preceded by a plus sign (+) or a minus sign (-), which provides
the sign (positive or negative) of the value. The sign is positive, if omitted. All other characters must be valid digits (that
is, 0 to 9). Alternatively, if the map definition included named values for this component, the symbolic name of the named
value can be supplied as external form input.

External Form -- Output

Output consists of a string of one or more local characters. If the integer value is negative, the first character is a minus
sign (-), otherwise the sign is omitted. All other characters are numeric characters. Leading zeroes are stripped.
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Local Form and Behavior

Internally, Mapping Services can store integers in one of the following formats:

Binary
Can be up to 4 bytes in length. If the length is not fixed, the value is kept in the smallest number of bytes possible.
If the length is fixed, the value is right aligned and sign extended to the left.

Packed
Can be up to 8 bytes in length. The integer value is converted to the packed decimal equivalent. If the length is
not fixed, the value is kept in the smallest number of bytes possible. If the length is fixed, the value is right aligned
and zero padded to the left.

Zoned
Can be up to 15 bytes in length. The integer value is converted to the packed decimal equivalent. If the length is
not fixed, the value is kept in the smallest number of bytes possible. If the length is fixed, the value is right aligned
and zero padded to the left.

For any format, if a value exceeds that which can be stored without loss of significance a type check results. If a named
value is input, the map definition is used to determine the actual integer value.

Named Values

It is possible to specify a range of names that correspond to particular integer values in an INTEGER type definition. For
example:

x INTEGER   {red (1),

             green (5)

             blue (7)}

These names can then be used as external input to represent the corresponding value. On retrieval the integer value is
returned.

Constraints

It is possible to constrain the allowed set of integers for an integer type. This is done by specifying a list of integer ranges
and/or single values. For example:

( 1..10 | 20..30 | 50 | 100 )

In the above example the integer values are restricted to numbers 50, 100 and the range 1 to 30. If anything else is
entered, a type check error results.

BIT STRING Type

The BIT STRING type is used to contain any data where individual bit values might have meaning. Mapping Services
supports two types of BIT STRING access, Standard and Boolean. These are described below.

Standard BIT STRING Access

Standard BIT STRING access deals with the string as a whole, allowing manipulation of the entire component through a
single operation, as for most other types.
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External Form -- Input

Valid external form can be a string of one or more digits, each a zero (0) or a one (1). However, where named values are
defined for the BIT STRING type, a list of named values, each separated by a plus sign (+) or a minus sign (-) sign, is an
acceptable alternative. A named value preceded by a plus sign indicates that the named bit value should be set to true
(the bit is set to 1), and a named value preceded by a minus sign indicates that the named bit value should be set to false
(the bit is set to 0).

External Form -- Output

The output format depends upon whether or not named values are defined for the BIT STRING type. Where no named
values are defined the output consists of a string of zero or more (always a multiple of 8) digits, each a 0 or 1. Where one
or more named values do exist the output is a character string comprising each named value where the named bit is 1
(meaning the value is true). Each name is delimited with a plus sign (+).

Local Form and Behavior

When a string of 0’s and 1’s is supplied as input, each digit in the input sequence is treated (left to right) as the value of
the corresponding bit in that position of the local form data. If the number of bits supplied is not a multiple of 8, trailing
bits are set to zero and padded to a byte boundary. If the component has a fixed length exceeding that of the input string,
the value is left aligned, and all unreferenced bytes are set to X’00’. If the component cannot contain the number of input
bytes supplied, the string is truncated.

When a list of named values, each preceded by a plus sign (+) or a minus sign (-), is supplied as input, only the named
bits take part in the operation. Each named bit preceded by a plus sign (+) is set to 1 (true), and each named bit preceded
by a minus sign (-), is set to 0 (false). All other bits in the BIT STRING are unaffected by the input operation.

When fetching the value of a BIT STRING a named value list is always returned if any named values are defined for the
type, else a string of 0s and 1s is returned corresponding to the BIT STRING values. Note that when named values are
defined all other bits in the BIT STRING are ignored on output regardless of their value.

Named Values

It is possible to specify a list of names corresponding to particular bit positions, starting from zero. For example:

{ FLAG1(0), ALLSET (1), ...}

It is possible to use a list of these names, preceded by a plus or minus signs, to indicate set or not set as external form
input for the bit string component. When output the names of the set bits, separated by plus signs are returned, for
example:

+FLAG1+ALLSET ...

Constraints

It is possible to specify a size constraint on a bit string type using the SIZE keyword. For example:

BIT STRING (SIZE(2.4))

The size refers to the maximum number of bits (not bytes) in the bit string. Internally, the minimum is rounded down, and
the maximum rounded up, to the nearest multiple of 8.
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Boolean BIT STRING Access

Boolean BIT STRING access deals with individual bit level access and operates only through named values. We
recommend this access because program access to bits is only via their symbolic named values, thus removing from NCL
the need to know relative bit positions.

For Boolean BIT STRING access to be invoked the named value of a bit is provided by NCL as an additional name
segment after the BIT STRING component name. Since the BIT STRING type is primitive, the additional name in the
name hierarchy is understood to be a named value, and is treated as a BOOLEAN type. No matter where the named
value is in the BIT STRING the value of the bit is always 0 or 1, as for a BOOLEAN type.

External Form -- Input

The local character strings TRUE and FALSE (not case sensitive) are accepted, the digit 0 is interpreted as false, and the
digit 1 is true.

External Form -- Output

The digit 0 (false) or 1 (true) is always returned.

Local Form and Behavior

The component name plus the named value is treated as a reference to a specific bit (the bit position within the
component being defined by the named value), and that bit is set to 0 or 1 depending upon the input. No other bits in the
BIT STRING component are affected. If the component is extended to accommodate the input, all other bits are set to 0.

Named Values

Named values are not applicable to Boolean BIT STRING access.

Constraints

Constraints are not applicable to Boolean BIT STRING access.

OCTET STRING Type
The OCTET STRING type is used to contain any data where no formatting is required.

External Form -- Input and Output

Any data is accepted and returned unchanged.

Local Form and Behavior

Data is stored as is. If the component has a fixed length exceeding that of the input string, the data is left aligned, and
all unreferenced bytes are set to X’00’. If the component cannot contain the number of input bytes supplied, the string is
truncated.

Named Values

Named values are not applicable to the OCTET STRING type.

Constraints

The SIZE keyword can be used to constrain the length of an octet string to a certain range or value. Length is measured in
bytes. For example:
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OCTET STRING (SIZE(4..8))

If the component is variable length, a type check error occurs if the size constraints are breached.

HEX STRING Type
The HEX STRING type is an Mapping Services extension to ASN.1, but is processed as a base ASN.1 type. It is identical
in all respects to the ASN.1 OCTET STRING type except for its external form representation.

External Form -- Input

Valid input consists of a string of one or more local characters, each selected from the set 0123456789ABCDEF. Each
pair of hexadecimal characters represents a single byte value. If an odd number of characters is supplied, the string is
treated as though padded on the left with a single zero (0).

External Form -- Output

Data is returned in hexadecimal characters, as for input. An even number of characters is always returned.

Local Form and Behavior

Each two hexadecimal characters of input represents the actual data to be stored in a single byte. Otherwise, behavior is
as for OCTET STRING.

Named Values

Named values are not applicable to the HEX STRING type.

Constraints

The SIZE keyword can be used to limit the size of a HEX STRING type. The size refers to the length of the local form, not
external form.

NULL Type
The NULL type is used where data in a component either must be null (that is, empty), or not accessible.

External Form -- Input

The only valid input is a null value.

External Form -- Output

A null value is always returned.

Local Form and Behavior

The component can be created by an input operation, but no contents are modified. If it already exists, no data is
modified.

Named Values

Named values are not applicable to the NULL type.
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Constraints

Constraints are not applicable to the NULL type.

OBJECT IDENTIFIER Type
The OBJECT IDENTIFIER type is used to contain object identifier values that uniquely identify registered objects.

External Form -- Input and Output

Any sequence of characters from the set 0123456789 and the period (.), is valid provided it does not begin or end with a
period (.), contains no consecutive periods, and contains at least one period. Each sequence of decimal digits punctuated
by a period (.), represents a sub-identifier in the series of sub-identifiers that comprise an object identifier value.

Local Form and Behavior

The data format is as supplied for input, however truncation is not allowed. If the component is fixed length, it must be
able to contain the input string, otherwise a type check results. If necessary, it is padded with blanks.

Named Values

Named values are not applicable to the OBJECT IDENTIFIER type.

Constraints

Constraints values are not applicable to the OBJECT IDENTIFIER type.

ObjectDescriptor Type
The ObjectDescriptor type is used to contain object descriptions for registered objects.

External Form -- Input and Output

All values are accepted as supplied.

Local Form and Behavior

The data format is as supplied for input. If the component is fixed length, a short input string is padded with blanks, and a
long input string is truncated.

Named Values

Named values are not applicable to the ObjectDescriptor type.

Constraints

A character set constraint can be specified for ObjectDescriptor types. In addition, a size constraint can be specified.

EXTERNAL Type
The EXTERNAL type is not supported by Mapping Services. If required, define it as a user-defined type.
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REAL Type
The REAL type is used to contain floating point, or scientific notation, numbers in the range 10-70 to 1070.

External Form -- Input

Format allowed is as follows, such that either ( or both) nnnnnn and mmmmmm are present, and the resulting REAL
number is within the allowable range:

+ or -
(optional, plus or minus sign, followed by)

nnnnnn
(optional, any number of digits, followed by)

.
(optional, decimal place, followed by)

mmmmmm
(optional, any number of digits, followed by)

Esxx
(optional, signed exponent power of 10, range -99 to 99)

Examples:

14578923455096765442839404

-123.567

.555

.0023E-23

3.142776589E+66

External Form -- Output

The default is a normalized decimal real number:

+ or -
(plus or minus sign of the value, followed by)

.
(decimal place indicator, followed by)

nnnnnn
(15 significant fraction digits, followed by)

Esxx
(signed exponent power of 10)

Examples:

+.314277658900000E-10

-.123456789000000E+52

A compiler directive is available to specify how a REAL type is to be presented externally. For example:

x REAL --< EF(3,5)>--

The above directive gives an external form for the number +.314277658900000E-10 as 3.14277.
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This has three digits before the decimal point, (including two blanks) and five digits after the decimal point.

Space padding occurs on the left if required, and zero padding occurs on the right. No truncation takes place. The external
form expands to allow all of the digits that precede the decimal point in a real number to be represented in full.

Local Form and Behavior

For IBM S/370 machines, local form is a 64-bit long floating point value, and the component must be at least 8 bytes in
length. Truncation is not allowed. If the component has a fixed length greater than 8 bytes, the value is left aligned and
padded on the right with zero bytes.

Named Values

Named values are not applicable to the EXTERNAL type.

Constraints

Real types can be restricted to a set of real value ranges or simple real values. For example:

REAL ({150, 10, -2}..{150, 10, -1})

The above example restricts the real type to the range (1.5...15). It is possible to specify a real range using whole
numbers as well, for example:

REAL (1..20)

ENUMERATED Type
The ENUMERATED type is used to constrain a component to a defined set of values. Each defined value is named
using a name identifier similar to a component name. Associated with each name is a unique integer value (which can be
signed), for example:

Color  ::= ENUMERATED {  red(0),blue(1),yellow(2),

                         green(3),black(7) }

External Form -- Input and Output

The external form must be one of the names listed in the ENUMERATED type. The enumerated values are not allowed
(that is, red is valid, 0 is not).

Local Form and Behavior

Internally, the ENUMERATED value is kept in the same manner, and is subject to the same local form constraints, as an
INTEGER of the binary local form.

Named Values

Named values are not applicable to the ENUMERATED type.

Constraints

If a component indirectly references an enumerated type, it is possible to constrain it to a subset of the set of named
values. For example:
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X Y(ONE, FIVE, SIX)

Y ::= ENUMERATED {ONE(1), TWO(2), THREE (3), FOUR (4), FIVE (5), SIX (6)}

Component X is restricted to a subset (one, five, six) of the named values of type Y (one, two, three, four, five, six).

NumericString Type
The NumericString is a subset of GeneralString that comprises the following:

• 0 to 9 (numeric characters)
• Space or blank character

External Form -- Input and Output

This can be any string of valid characters as described above.

Local Form and Behavior

On input, data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks, and a
long input string is truncated.

Named Values

Named values are not applicable to the NumericString type.

Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))

In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

PrintableString Type
The PrintableString is a subset of GeneralString that comprises the following:
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• a to z (lowercase alphabetic characters)
• A to Z (uppercase alphabetic characters)
• 0 to 9 (numeric characters)
• Space or blank character
• ’ ( ) + , - . / : = ? (special characters)

External Form -- Input and Output

This can be any string of valid characters as described above.

Local Form and Behavior

On input data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks, and a
long input string is truncated.

Named Values

Named values are not applicable to the PrintableString type.

Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))

In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

TeletexString Type
There is no use for this type in NCL.

External Form -- Input and Output

All values are accepted as supplied.
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Local Form and Behavior

Data is stored as is. If the component has a fixed length exceeding that of the input string, the data is left aligned, and
all unreferenced bytes are set to X’00’. If the component cannot contain the number of input bytes supplied, the string is
truncated.

Named Values

Named values are not applicable to the TeletexString type.

Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))

In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

VideotexString Type
 

There is no use for this type in NCL.

External Form -- Input and Output

All values are accepted as supplied.

Local Form and Behavior

Data is stored as is. If the component has a fixed length exceeding that of the input string, the data is left aligned, and
all unreferenced bytes are set to X’00’. If the component cannot contain the number of input bytes supplied, the string is
truncated.

Named Values

Named values are not applicable to the VideotexString type.
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Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))

In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

IA5String Type
The IA5String type provides a transparent general character set (VisibleString plus control characters).

External Form -- Input and Output

All values are accepted as supplied.

Local Form and Behavior

On input data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks, and a
long input string is truncated.

Named Values

Named values are not applicable to the IA5String type.

Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))
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In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

UTCTime Type
The UTCTime type provides date and time, as Universal Coordinated Time (year without century numbers), in the format:

YYMMDDHHMM[SS]Z
GMT date and time (to minutes or seconds); Z indicates GMT time

YYMMDDHHMM[SS]sHHMM
Local date and time (to minutes or seconds); with signed zone offset from GMT time (s = + or -)

External Form -- Input and Output

This can be any valid data as shown above.

Local Form and Behavior

On input data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks.
Truncation is not allowed.

Named Values

Named values are not applicable to the UTCTime type.

Constraints

Constraints are not applicable to the UTCTime type.

GeneralizedTime Type
The GeneralizedTime type provides date and time, as GeneralizedTime (year includes century numbers), in the format:

YYYYMMDDHH[MM[SS]] [.f]Z
GMT date and time (to hours, minutes or seconds); with optional fractional time units to any significance (hours,
minutes or seconds); Z indicates GMT time

YYYYMMDDHH[MM[SS]] [.f][sHHMM]
Local date and time (to hours, minutes or seconds); with optional fractional time units to any significance (hours,
minutes or seconds); with signed zone offset from GMT time (s = + or -)

External Form -- Input and Output

This can be any valid data as shown above.
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Local Form and Behavior

On input data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks.
Truncation is not allowed.

Named Values

Named values are not applicable to the GeneralizedTime type.

Constraints

Constraints are not applicable to the GeneralizedTime type.

GraphicString Type
The GraphicString type provides a transparent character set of graphic characters only.

External Form -- Input and Output

All values are accepted as supplied.

Local Form and Behavior

On input data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks, and a
long input string is truncated.

Named Values

Named values are not applicable to the GraphicString type.

Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))

In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

 416



 Netmaster® Shared Content Library 12.2

VisibleString Type
The VisibleString type provides a transparent character set of graphic characters only.

External Form -- Input and Output

All values are accepted as supplied.

Local Form and Behavior

On input data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks, and a
long input string is truncated.

Named Values

Named values are not applicable to the VisibleString type.

Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))

In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

GeneralString Type
The GeneralString type provides a transparent character set of both graphic and control characters.

External Form -- Input and Output

All values are accepted as supplied.

Local Form and Behavior

On input data is stored as supplied. If the component has a fixed length, a short input string is padded with blanks, and a
long input string is truncated.
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Named Values

Named values are not applicable to the GeneralString type.

Constraints

There are three ways of constraining this type:

Size constraint --
the SIZE keyword can be used to constrain the number of bytes for this type to a range of values or a single
value. For example:
GRAPHICSTRING (SIZE(3..8))

GRAPHICSTRING (SIZE(5))

Character set constraint
-- you can constrain the valid characters that are allowed to be used on this type as external form data by using
the FROM keyword to specify a character set. For example:
GRAPHICSTRING (FROM("A"|"B"|"C"|"a"))

In the example, only strings consisting of the specified letters are treated as valid external input.
Character string constraint

-- a set of valid character strings can be specified for this type. For example:
GRAPHICSTRING ("ABC"|"PaR"c|"xYz"m)

The letter m can be placed after the string to indicate that case is irrelevant. The letter c (the default) is used to
show case is relevant. If the case in the external input does not match the string, the input is rejected.

NOTE
References to GRAPHICSTRING in the preceding examples should be replaced with the applicable type.

ANY and ADB Types
The ANY and ADB types can contain any sort of data. The type can be changed dynamically by attaching a map at
runtime.

External Form -- Input and Output

Any data is accepted and returned unchanged.

Local Form and Behavior

Data is stored as is. If the component has a fixed length exceeding that of the input string, the data is left aligned, and
all unreferenced bytes are set to X’00’. If the component cannot contain the number of input bytes supplied, the string is
truncated.

Named Values

Named values are not applicable to the ANY and ADB types.

Constraints

Constraints are not applicable to the ANY and ADB types.

Text Editor Commands
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Using the Text Editor Commands

On the left of each line of text is a sequence number field. When updating or adding text, line commands are entered into
these fields to perform edit functions.

Primary commands are entered into the Command field.

Line Commands

The line on which the line command is entered is referred to as the current line in the following text.

The following text editor line commands are supported:

Ann
Inserts copied or moved lines after the current line, nn times. If nn is omitted, the lines are inserted once only.

Bnn
Inserts copied or moved lines before the current line, nn times. If nn is omitted, the lines are inserted once only.

Cnn
Copies nn lines starting from the current line. To put the copy after or before a line, enter A or B next to that line.
To copy the text over a sequence of lines, enter Onn or OO.
If nn is omitted, only the current line is copied.

CC
Copies a sequence of lines.

1. Enter CC next to the first and last line you want to copy.
2. To put the copy after or before a line, enter A or B next to that line. To copy the text over a sequence of lines,

enter O nn or OO.

COLS
Inserts a line containing column numbers after the current line.

Dnn
Deletes nn lines starting from the current line. If nn is omitted, only the current line is deleted.

DD
Deletes a sequence of lines. Enter DD next to the first and last line.

Inn
Inserts nn blank lines after the current line. If nn is omitted, one blank line is inserted.

ID
Inserts lines of text containing the current date and time, the user ID, name and telephone number.

LCnn
Converts alphabetic characters to lowercase on the next nn lines. If nn is omitted, only the current line is
converted.

LCLC
Converts alphabetic characters to lowercase in a block of lines. Enter LCLC next to the first and last lines to
convert.

Mnn
Moves nn lines starting from the current line. To move the lines after or before another line, enter A or B next to
that other line. To move the text over a sequence of lines, enter Onn or OO.
If nn is omitted, only the current line is moved.

MM
Moves a sequence of lines.

1. Enter MM next to the first and last line you want to move.
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2. To move the lines after or before another line, enter A or B next to that other line. To move the text over a
sequence of lines, enter O nn or OO.

NA
Inserts the contents of the Notepad after the current line.

NB
Inserts the contents of the Notepad before the current line.

Nnn
Appends nn lines to the Notepad. If nn is omitted, only the current line is appended to the Notepad.

NN
Appends a sequence of lines to the Notepad. Enter NN next to the first and last line.

Onn
Overlays copied or moved lines over the next nn lines. If nn is omitted, it defaults to the number of lines being
moved or copied.

OO
Overlays copied or moved lines over a sequence of lines. Enter OO next to the first and last line in the sequence.

QA
Inserts queued lines after the current line.

QB
Inserts queued lines before the current line.

Qnn
Queues nn lines. If nn is omitted, only the current line is queued. This command overwrites currently queued
lines.

Q+nn
Appends nn lines to the end of the queue. If nn is omitted, only the current line is appended.

QQ
Queues a sequence of lines. Enter QQ next to the first and last line. This command overwrites currently queued
lines.

QQ+
Appends a block of lines to the end of the queue. Enter QQ+ next to the first and last line.

Rnn
Repeats the current line nn times. If nn is omitted, the current line is repeated once.

RRnn
Repeats a sequence of lines nn times. Enter RRnn next to the first and last line to repeat. If nn is omitted, the
sequence of lines is repeated once only.

TE
Text entry mode. Blank input lines are inserted after the current line allowing the entry of many lines of text. When
the Enter key is pressed, the text is flowed within the current margins and inserted.

TF
Flows text to the current right margin preserving the indentation of each line from column 1. Text is flowed from
the current line to the end of the paragraph. The end of the paragraph is determined by a blank line or a change in
indentation.

TFnn
This command is the same as TF except that it uses the right margin specified by nn.
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TFM
Flows text to the current left and right margins preserving only the relative indentation between the current line
and the following line. Text is flowed from the current line to the end of the paragraph. The end of the paragraph is
determined by a blank line or a change in indentation.

TM
Merges text. The current line is split at the cursor position as for a TS command. Text Entry mode is then invoked.
On exit from Text Entry mode, a TF is performed from the current line through to the end of the paragraph.

TS
Splits text. A new line is inserted after the current line, and the text from the cursor position to the end of the line is
moved to the new line.

UCnn
Converts alphabetic characters to uppercase on the next nn lines. If nn is omitted, only the current line is
converted.

UCUC
Converts alphabetic characters to uppercase in a block of lines. Enter UCUC next to the first and last lines to
convert.

)nn
Shifts the data on the current line nn positions to the right. Any data shifted beyond the maximum record length is
lost. If nn is omitted, the data is shifted one position to the right.

(nn
Shifts the data on the current line nn positions to the left. Any data shifted beyond column one is lost. If nn is
omitted, the data is shifted one position to the left.

))nn
Shifts the data on a block of lines nn positions to the right. Enter ))nn next to the first and last lines to have their
data shifted. Any data shifted beyond the maximum record length is lost. If nn is omitted, the data is shifted one
position to the right.

((nn
Shifts the data on a block of lines nn positions to the left. Enter ((nn next to the first and last lines to have their
data shifted. Any data shifted beyond column one is lost. If nn is omitted, the data is shifted one position to the
left.

Line Command Examples

The following figures show some examples of commonly-used line commands.

 PROD------------------------ CAS : Notepad Editor -------------Line 1 to 1 of 1

 Command ===>                                   Function=Update Scroll ===> PAGE

 **** ****************************** TOP OF DATA *******************************

 i501 To add lines, type ’i’ plus the number of lines to add in left column

 **** ***************************** BOTTOM OF DATA *****************************
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  F1=Help      F2=Split     F3=File      F4=Save      F5=Find      F6=Change

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right    F12=Cancel

 PROD------------------------ CAS : Notepad Editor -------------Line 1 to 6 of 6

 Command ===>                                   Function=Update Scroll ===> PAGE

 **** ****************************** TOP OF DATA *******************************

 0001 To add lines, type ’i’ plus the number of lines to add in left column

 0002

 0003 In this example ’i5’ was typed into the left column, adding 5 lines to

 0004 the Notepad text entry area.

 0005

 0006

 **** ***************************** BOTTOM OF DATA *****************************

  F1=Help      F2=Split     F3=File      F4=Save      F5=Find      F6=Change

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right    F12=Cancel

 PROD------------------------ CAS : Notepad Editor -----------Line 1 to 14 of 14

 Command ===>                                   Function=Update Scroll ===> PAGE

 **** ****************************** TOP OF DATA *******************************

 0001

 d002 A letter ’d’ in the first column will delete that one line

 0003

 dd04 To delete a block of text type ’dd’ into the left column of the first line

 0005 of the block to be deleted.....

 dd06 .....then type ’dd’ in the last line of the block and press ENTER.

 0007

 c008 To copy one line of text type ’c’ into the left column.

 0009

 cc10 To copy a block of text type ’cc’ in the first line of the block...

 cc11 .....then type cc in the last line of the block and press ENTER.

 0012
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 a013 The letter ’a’ in the left column will insert copied text after ’this line’

 0014

 b015 The letter ’b’ will insert copied text before ’this line’

 **** ***************************** BOTTOM OF DATA *****************************

  F1=Help      F2=Split     F3=File      F4=Save      F5=Find      F6=Change

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right    F12=Cancel

Primary Commands

In addition to the standard product commands, the following primary commands are available to you within the text editor:

ALL string
Positions on the first occurrence of the specified string and displays a message indicating the total number of
occurrences that are found.

CHANGE from-string to-string [ALL]
Modifies a string of characters in the text. Enter CHANGE (or C) followed by the character string to be changed,
followed by the new character string, followed by ALL, if every occurrence of character string is to be changed. If
either character string contains imbedded blanks, enclose the character string in single or double quotes. If either
character string contains quotes, the entire string must be enclosed by the quote which does not appear in the
string. To repeat the change enter the CHANGE command with no operands. Change processing starts from the
current cursor position.

NOTE
If the from-string contains embedded blanks, the string is not changed unless it is contained entirely
within a single line.

FIND string
Searches for a string of characters in the text. Enter FIND (or F) followed by the character string. To repeat the
search press the FIND function key or enter the FIND command with no operands. Searching starts from the
current cursor position.

NOTE
If the string being searched for contains embedded blanks, it must be enclosed in single or double
quotes. In addition, the string is not found unless it is contained entirely within a single line.

FIRST string
Starts a search at the top of the text and finds the first occurrence of the specified string.

FLOW
Flows all text to the right margin preserving the indentation of each line from column 1. To flow text to a specific
right margin enter FLOW, followed by the right margin column number. To flow text to the current right margin
enter FLOW with no operands.

FLOWM
Flows all text to the left and right margins preserving only the relative indentation between the first and second
lines of each paragraph. To flow text within specific margins enter FLOWM, followed by the left margin and right
margin column numbers separated by a space.

LAST string
Starts a search at the bottom of the text and finds the first occurrence of the specified string.

LCMD cmd
Executes the line command cmd. This can be used to assign often used line commands to function keys.

LM nn
Sets the left margin of the text. Enter LM followed by the required left margin column number.
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MARGINS
Displays/sets the left and right margins of the text. To set the margins enter MARGINS or MAR, followed by the
left margin column number, followed by the right margin column number. To display the current margin settings
enter MARGINS or MAR with no operands. Margin settings are only used when flowing text as a result of the
FLOW or FLOWM primary command or the TF, TFM or TE line commands. The difference between the left and
right margins must not be less than 20.

NEXT string
Searches forward through the text to find the next occurrence of the specified string. This is the default.

NULLS
Pads text lines with nulls or blanks. To pad text lines with blanks enter NULLS OFF. To pad text lines with nulls
enter NULLS ON or NULLS.

NOTEPAD
Gives access to the Notepad facility which holds temporary text entered during the session.

PREV string
Searches backward through the text to find the previous occurrence of the specified string. This is the default.

PRINT
Prints the text on the printer of your choice.

RESET
Clears all pending line commands. This command can be abbreviated to RES.

RM nn
Sets the right margin of the text. Enter RM followed by the required right margin column number.

Shorthand Time and Date Formats
 

Shorthand Time and Date Formats

CAS data validation supports shorthand entry of times and dates.

Time abbreviations and the corresponding values that are returned to the calling procedure by CAS, are summarized in
the tables in this section.

Shorthand Time Formats (HH.MM)

Abbreviation Returns (Edit 4) Returns (Edit 24)

= The current time The current time

+h Current time + h hours Current time + h hours

-h Current time - h hours Current time - h hours

h 0h.00 0h:00

hh hh.00 hh:00

hmm 0h.mm 0h:mm

hmm hh.mm hh:mm

h.m or h:m 0h.0m 0h:0m

h.mm or h:mm 0h.mm 0h:mm

hh.m or hh:m hh.0m hh:0m
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hh.mm or hh:mm hh.mm hh:mm

.m or :m 00.0m 00:0m

.mm or :mm 00.mm 00:mm

 

Shorthand Time Formats (HH.MM.SS)

Abbreviation Returns (Edit 20) Returns (Edit 23)

= The current time The current time

h 0h.00.00 0h:00:00

hh hh.00.00 hh:00:00

hmm 0h.mm.00 0h:mm:00

hhmm hh.mm.00 hh:mm:00

hhmms hh.mm.0s hh:mm:0s

hhmmss hh.mm.ss hh:mm:ss

hh.mm.ss
or
hh:mm:ss

If hh or mm or ss are single digits, zero (0) is inserted before the digit. If hh or mm or ss
are omitted, they are set to 00 -- for example, .2. becomes 00.02.00

+ or - hh.mm.ss
or
+ or - hh:mm:ss

Same rules as above except that the time is added or subtracted from the current time --
for example, +1.5 is 1 hour and 5 minutes from now

 

Shorthand Date Formats

Date abbreviations and the corresponding values that are returned to the calling procedure by CAS are summarized in the
table below. All dates are returned in DD-MMM-YYYY format.

Abbreviation Returns

= Today’s date.

+d Today’s date + d days.

-d Today’s date - d days.

d The dth day of the current month and year.

dd The ddth day of the current month and year.

ddd The dddth Julian day of the current year.

ddmm or mmdd The ddth day of the mmth month of the current year (order
depends on national language code).

yyddd The dddth Julian day of the year yy.

yy.ddd The dddth Julian day of the year yy.

ddmmyy or mmddyy The specified date (order depends on national language code).
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dd/mm/yy or mm/dd/yy The specified date (order depends on national language code). If
dd or mm or yy are omitted, then they default to the current day,
month or year (for example, entering //96 on the 3rd January 1992
returns 03-JAN-1996).

day-of-week The date of day-of-week (MON/TUE/WED/THU/FRI/SAT/SUN) in
the current week.

+day-of-week The date of day-of-week in the following week.

-day-of-week The date of day-of-week in the previous week.

List Panel Attributes

List Panel Attributes

The following table shows list panel attributes that can be used to modify the intensity, color, and highlighting of data within
an entry line.

Variable Intensity Color Highlight

&$LHATBLBN Low Blue NONE

&$LHATBLGN Low Green NONE

&$LHATBLPN Low Pink NONE

&$LHATBLRN Low Red NONE

&$LHATBLTN Low Turquoise NONE

&$LHATBLWN Low White NONE

&$LHATBLYN Low Yellow NONE

&$LHATBHBN High Blue NONE

&$LHATBHGN High Green NONE

&$LHATBHPN High Pink NONE

&$LHATBHRN High Red NONE

&$LHATBHTN High Turquoise NONE

&$LHATBHWN High White NONE

&$LHATBHYN High Yellow NONE

&$LHATBLBR Low Blue REVERSE

&$LHATBLGR Low Green REVERSE

&$LHATBLPR Low Pink REVERSE

&$LHATBLRR Low Red REVERSE

&$LHATBLTR Low Turquoise REVERSE

&$LHATBLWR Low White REVERSE

&$LHATBLYR Low Yellow REVERSE

&$LHATBHBR High Blue REVERSE

&$LHATBHGR High Green REVERSE

&$LHATBHPR High Pink REVERSE
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&$LHATBHRR High Red REVERSE

&$LHATBHTR High Turquoise REVERSE

&$LHATBHWR High White REVERSE

&$LHATBHYR High Yellow REVERSE

&$LHATBLBB Low Blue BLINK

&$LHATBLGB Low Green BLINK

&$LHATBLPB Low Pink BLINK

&$LHATBLTB Low Turquoise BLINK

&$LHATBLWB Low White BLINK

&$LHATBLYB Low Yellow BLINK

&$LHATBHBB High Blue BLINK

&$LHATBHGB High Green BLINK

&$LHATBHPB High Pink BLINK

&$LHATBHRB High Red BLINK

&$LHATBHTB High Turquoise BLINK

&$LHATBHWB High White BLINK

&$LHATBHYB High Yellow BLINK

Web File Utilities

Web File System

The Web file system contains all the files used by the Web Interface. The Web file system is stored in the MODS file;
however, it has no relation to the other MODS components such as the Common Application Services (CAS) functions.

In general, the Web file system is accessed only by internal servers. For diagnostic purposes, a limited range of Web file
utilities are available online. This section describes the Web file utilities.

Accessing Web File Utilities

The Web file utilities are accessed through the CAS : Maintenance Menu, by entering EXEC $W3DB90L
ACTION=TOPLEVEL from an Operator Console Services (OCS) or Command Entry (CMD) window. The Web File
Utilities : Top Level Directory Summary panel is displayed:

 PROD--------- Web File Utilities : Top Level Directory Summary ----------------

 Command ===>                                                   Scroll ===> PAGE

 W3DB9002 7 directories found, containing a total of 396 files.                 

                                                (S = Display directory contents)

     Directory Name                                # of files                   

     COMMON                                               54                    

     INTERNAL                                              6                    

     JAVA                                                 14                    

     LOGON                                                 3                    

     NETSCAPEUPDA                                          1                    

     PUBLIC                                               91                    

     TCPIP                                               227                    
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     **END**                                                                    

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find      F6=Refresh   

  F7=Backward  F8=Forward   F9=Swap                                             

Top Level Directory Summary Panel

The Web File Utilities : Top Level Directory Summary panel is a summary of all files present in the Web file system.

The display fields on the Web File Utilities : Top Level Directory Summary panel are as follows:

Directory Name
Displays the top level or first segment of the full path name of the Web file.

# of files
Displays the total number of Web files in all subdirectories contained in this top level directory.

Directory Panel for Selected Directory

To display a list of files and subdirectories contained in a top level directory, enter S beside the directory name. The Web
File Utilities : Directory panel for the selected directory is displayed:

 PROD-------------- Web File Utilities : Directory "COMMON" --------------------

 Command ===>                                                   Scroll ===> PAGE

 W3DB9105 54 files found in  "COMMON" and its subdirectories.                   

     (S/B=Browse File or Subdirectory, E=Edit File, D=Delete File, I=File Info.)

     File or Subdirectory Name                          Fix Lvl Type   DD       

     AlertMonitor                                               Directory       

     chgpwd01.esp                                       Install TEXT   MODSTST1 

     ContentMenu.esp                                    Install TEXT   MODSTST1 

     dataframework                                              Directory       

     functions                                                  Directory       

     help                                                       Directory       

     javachart                                                  Directory       

     logoffi.html                                       Install BINARY MODSTST1 

     registration                                               Directory       

     SelectSolveLinkSingle.htmlf                        Install TEXT   MODSTST1 

     SolveLinksSingle.htmlf                             Install TEXT   MODSTST1 

     SolveMenu.shtml                                    Install TEXT   MODSTST1 

     SolveMenuApplet.esp                                Inhouse TEXT   MODSUSR  

     SolveMenuApplet.shtml                              Install TEXT   MODSTST1 

     SolveMenuLogo.shtml                                Install TEXT   MODSTST1

 

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find      F6=Refresh   
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  F7=Backward  F8=Forward   F9=Swap                                             

The display fields on the Web File Utilities : Directory panel are as follows:

File or Subdirectory Name
Displays the file name of an individual Web file, or the name of a subdirectory.

Fix Lvl
Displays the fix level of the Web file.
Install

Indicates that this file is still at the level that was installed from the original product tape.
NZ12345

Indicates that this file was modified by the fix identified by this fix number.
Inhouse

Indicates that this file has been modified at your site after installation.
Type (files only)

Indicates whether the data in the Web file is stored in text or binary format.
DD

Displays the DD name of the highest level in the MODS concatenation that this file is present in.
An identically named Web file can exist in more than one level in the MODS concatenation, but is only retrieved
from the highest level. In general, Web files installed as directed from product or maintenance tapes are installed
into the MODSDIS level. Web files modified after installation appear in the MODSUSR level.

The Web File Utilities : Directory panel contains the following options:

S/B (text files)
Browse the source of the Web file. Only files containing text can be browsed.

S/B (subdirectories)
List the individual files and subdirectories contained in the subdirectory.

E (text files)
Allow editing of the source of the Web file. Only files containing text in lines of less than 256 characters can
be edited. An edited Web file, when saved, is placed in the highest level of the MODS concatenation (usually
MODSUSR). You should not edit files unless asked to do so by Broadcom Support.

D
Deletes the Web file from the DD level displayed. Only Web files in the highest level (usually MODSUSR) can be
deleted.

I (files only)
Display detailed information about the Web file. Information includes the file size and the last updated details. This
information is displayed separately for every DD in the MODS concatenation in which this Web file is present.
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NCL Programming
This section provides information for anyone who writes or maintains NCL procedures. It describes the principles behind
NCL and includes reference material and examples. It describes how NCL is structured and used. It describes important
components of the language and how these components are used within NCL statements to drive your products.

The components (verbs, built-in functions, and system variables) are listed. The manipulation of NetMaster® Databases
(NDBs) is described with step-by-step instructions for creating an NDB and examples of code to demonstrate how best to
work with NDBs.

What You Need to Know Before Using NCL

This section assumes that your product is already installed. It assumes that you are already familiar with basic IBM
computer concepts and terminology. Specific NCL concepts and terminology are described where appropriate in the text,
usually when first mentioned.

Related Documentation

This section and the Network Control Language Reference are the principal reference documents for users of NCL.

The Network Control Language Reference contains descriptions of all NCL and &NDB verbs, built-in functions, and
system variables, their syntax and usage.

NOTE
For more information about administering and using the core functions of your products, refer to the
Administrating, Reference, Security, and Using sections in the respective documentation spaces, as well as the
online help for the product.

About Network Control Language

What Is Network Control Language (NCL)?

Network Control Language (NCL) is a high-level interpretive language integrated into your products. It provides a fast,
comprehensive and advanced development tool to implement your site-specific requirements. You can use NCL to rapidly
tailor your product to suit the needs of your environment. NCL is based on free-form statement syntax that can process
both system and user-supplied data. Data is maintained in variables that can be manipulated and changed as required.

Collections of NCL statements, which can include system commands, are termed procedures, and are stored in
partitioned data sets (OS/VS) or CMS files (VM) called procedure libraries. These procedure libraries can be edited and
updated while your system is operational. Each NCL procedure is a separate member within a procedure library.

There is one principal procedure library (or concatenation of libraries) used by your system. In addition to this system
library, individual users under OS/VS can be allocated an individual procedure library for their own use, as part of the
definition of their user ID.

NCL procedures can take many forms. They can be a simple collection of comment statements that provide an effective
means of online documentation. They can be a collection of product commands in exactly the same format as entered
from a terminal. They can be extended to include logical decision-making capabilities, the display of full-screen panels,
and the use of file processing capabilities.

An NCL procedure can call or nest another procedure to improve modularity.
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In addition, certain NCL procedures are reserved for performing special functions such as interfacing to unsolicited
messages from VTAM (PPOPROC), intercepting and reacting to other messages sent to the user terminal (MSGPROC),
and processing messages destined for the activity logs (LOGPROC).

Create NCL Procedures

Procedures can be created while the system is operational. New procedures can be added to the procedure library, or
existing procedures modified. Any changes made to a procedure become effective the next time the procedure is loaded.

Procedures can be created using either system utilities or an online editor such as TSO/ISPF or CMS Edit.

To create a new procedure you must first select a (unique) name by which the procedure is to be identified and by which it
will later be executed. The name you select should be meaningful and where possible identify the type of function that the
procedure performs. Broadcom recommends that you establish naming conventions for this library to ensure consistent
use of names across operational areas.

Procedures are created as a series of individual records. Although the format of statements within each record is flexible,
certain syntax restrictions do apply.

Commands, comments, and statements can be entered in either upper or lower case. Most commands are converted to
upper case before execution. Comments are left unchanged.

Check NCL Syntax

When you have written an NCL procedure, you can use the NCLCHECK command to verify the syntax and structure
without executing the procedure. NCLCHECK loads and checks the procedure just as if it were to be executed and
notifies you of major syntax or structural errors in your code. Full syntax checking does not take place until execution.

Test NCL Procedures

To ensure that system overhead is kept to a minimum, the system attempts to optimize NCL execution in many ways.
One technique is that of sharing concurrent requests for a procedure of the same name, in such a way that only one copy
of the procedure is loaded into storage. This technique also lets you specify a retention queue on which a completed
procedure is retained, on the assumption that it can be reused within a short period. This eliminates the need to perform
disk I/O to bring the procedure into storage again.

For extremely high usage procedures, you can use a technique known as preloading to ensure that the procedure
remains in storage at all times, regardless of its pattern of use. These options are selected by the LOAD command.

Test in Production and Testing Environments

While such facilities are ideal in a production environment they can interfere with testing. For example, you may have
completed and tested a procedure and made certain corrections and want to run a second test. Although you have saved
the corrected procedure in its library, you may notice the original errors are still occurring. This is most likely to be caused
by NCL having retained the original procedure in storage and reused it when the second test was run. To overcome this
apparent interference with your testing, use the NCLTEST command to signal to the system that you are in fact operating
in a test mode and do not want your procedures retained or shared and that the latest copy is always to be loaded from
the library. For more information about the NCLTEST command, see the Online Help.

Debug an NCL Procedure

The NCL Debug facility is a powerful tool to assist in the debugging of NCL procedures.

NCL Debug provides the ability to observe the execution of an NCL procedure from an external source, that is, another
environment, another user region, window, or NCL environment. It eliminates the need for code changes to debug a
procedure. It also provides comprehensive control over the NCL procedure as it is being executed, supporting statement
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stepping, alteration of variable contents and attributes, and so on. It lets you specify criteria for debugging NCL before it
begins execution.

The NCL Debug facility is made up of a set of commands that lets you start and stop an NCL debug session, control the
execution of NCL processes, and display and modify the contents of NCL variables. Procedure and subroutine nesting
levels can be listed and the source code that is being executed can be displayed. NCL trace output can be received at
another region, thus allowing you to view the trace output concurrently as the debugged process executes.

Invoke and Cancel NCL Procedures

NCL procedures are invoked and canceled by using commands.

Invoke NCL Procedures

Procedures are invoked explicitly by using the EXEC and START commands, or implicitly by certain system functions
such as EASINET and timer commands.

Optionally, variable parameters can be passed to the procedure when it is invoked. These variables are specified on
the EXEC or START command following the name of the procedure being invoked. There is no limit to the number
of variables that can be passed. Each word following the procedure name is passed in the next available variable,
numbering from &1 for the first word, &2 for the second, and so on.

In VM systems the CMS minidisk that holds your product procedures must be reaccessed after the procedures have been
altered, so that your product locates the new versions of the changed procedures.

Cancel NCL Procedures

NCL procedures can be canceled by using the FLUSH or END commands. Generally users can cancel only their own
procedures, but the system can be configured so that authorized users can cancel any procedure. Full-screen procedures
(that is, procedures that display full-screen panels) can normally be canceled by using the standard END function keys
(F3/4 or F15/16). If function key interception is being performed by the procedure, the responsibility of responding
correctly to the use of function keys rests with the author of the procedure.

Exit OCS During Execution

When an Operator Console Services (OCS) operator exits OCS, any NCL processes still executing in their OCS window
are flushed without further execution and any display lines awaiting output are discarded. Any processes that are queued
for execution by that user are also flushed. Messages are written to the log identifying any procedures that have been
flushed.

Control Runaway Loops

Protection against uncontrolled looping within a procedure is provided through a loop control counter, maintained
automatically by NCL. Runaway loop control can be activated by using &CONTROL LOOPCHK verb. The default is
&CONTROL NOLOOPCHK, which means that runaway loop control is not in effect unless requested.

When a procedure commences execution, a count of 1000 is assigned to this counter. This is then decremented by one
for each executed &DOEND statement associated with an &DOWHILE or &DOUNTIL, and for each executed &GOTO
statement. If the count reaches zero, the procedure is regarded as being in an uncontrolled loop and is automatically
terminated.

Certain events that involve operator interaction, indicating that the procedure is not looping, cause this counter to be
automatically reset. An example of this occurs when displaying a panel using the &PANEL statement and then having to
wait for operator input before processing can continue. In such a case the value for the loop control counter is reset to
1000. The &LOOPCTL verb is provided to enable the user to set a new loop control limit from within the procedure for
those procedures that require more than the default value.
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NOTE
&LOOPCTL is decremented for PPOPROC, MSGPROC, LOGPROC, AOMPROC, or CNMPROC. However, it is
reset to its full value each time a message is read with &PPOREAD, &MSGREAD, &LOGREAD, &AOMREAD,
&CNMREAD, or &INTREAD. The loop control therefore applies only for processing associated with one
message.

List Procedure Names

NOTE
This applies to OS/VS only.

The SHOW EXEC command can be used to obtain an online list of the names of procedures in the procedure library.
Optionally, a specified range can be listed:

SHOW EXEC,CA,CD

or the procedures in a particular procedure library can be listed:

SHOW EXEC,ID=PROCLIB2

For more information about the SHOW EXEC command, see the Online Help.

List the Contents of NCL Procedures

The LIST command displays the contents of the nominated procedure. No statements or commands within the procedure
are executed. Nested procedures are not listed, and separate LIST commands are required if these need to be displayed.

NCL Concepts
  

 

Where Does NCL Execute?

NCL executes only in association with a real or internally-simulated terminal. The most flexible method of invoking NCL
processing, and the one that is easiest to understand, is to use the EXEC or START commands from an OCS window.
These commands let you specify the name of the NCL program that you want to run.

Other methods of executing NCL are implicit rather than explicit.

What Is an NCL Procedure?

The basic unit of NCL code is called an NCL procedure. A procedure contains one or more NCL statements that are
executed when the procedure is invoked.

Each NCL procedure has a 1- to 8-character name and resides in your product's procedure library. In OS/VS systems this
is a Partitioned Data Set (PDS). In VM systems the library is held on a CMS minidisk.

Procedures are created or modified by an appropriate editor, for example, ISPF.

What Is an NCL Process?

The actual execution of an NCL procedure is termed an NCL process. The EXEC or START command specifies the name
of an NCL procedure, which is either retrieved from the NCL procedure library or is already resident in storage.
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The following example shows the logical difference between a procedure and a process:

START     PROC1   NCPA

START     PROC1   NCPB

START     PROC1   NCPC

These commands, entered from an OCS window, invoke three separate NCL processes, each of which is executing
procedure PROC1. There can be only one copy of PROC1 NCL code in storage, but three separate executions of it are
taking place concurrently. In this example each process is given a different NCP name as a parameter.

It is nevertheless common for the term procedure to be used instead of process.

Nesting

The first procedure that is executed in a process can issue EXEC commands internally to call other procedures. This is
called nesting. Regardless of how many other procedures are called, or the number of nesting levels involved, all execute
as part of the same process. If any procedure in a process issues a START command, a new process is invoked, which is
independent of the originating process.

Execution of the procedures in a process continues according to the logic of the procedures. When the first level
procedure completes its processing, it ends and the process terminates.

NCL Process Identifier

Each NCL process has a unique number associated with it when it starts execution. This is the NCL Process Identifier
(NCLID), and it is a 6-digit number in the range 1 to 999999. Processes executing at the same time carry different
identifiers.

The process identifier lets individual processes be identified, even when processes are executing the same procedure.

The process identifier is used principally to specify which process is to be the target of a command such as GO, FLUSH,
or INTQ, all of which can talk to NCL processes.

Dependent Processing Environment
Processing environments can operate in a hierarchy, so that there can be many processing environments associated with
the same window. This is achieved by using the &INTCMD NCL verb.

Every NCL process executing within an NCL processing environment can establish a dependent processing environment
(using the &INTCMD verb) in which other NCL processes can be invoked to execute on behalf of the higher level.

In turn, an NCL process executing in a dependent processing environment can establish its own dependent environment,
forming a hierarchy of dependency and allowing any NCL process to invoke chains of other dependent processes on its
behalf.

&INTCMD Verb

&INTCMD lets a procedure issue commands or execute other NCL processes and have the results returned to it rather
than returning to the user's terminal window. This lets users write sophisticated procedures that check the results of their
actions and correlate commands with their results.

When an &INTCMD statement is executed by a procedure, a new NCL processing environment is created that is
subordinate to the process that owns it, that is, the process from which the &INTCMD statement is issued. This new
processing environment is called a dependent processing environment, because it exists only until its originating process
ends or issues an &INTCLEAR verb. The originating process can use &INTCMD to schedule commands or other NCL
processes for execution within its dependent processing environment.

Any NCL process can issue &INTCMD and create its own dependent processing environment. As described before, if you
issue the commands:
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START    PROC1

START    PROC2

from your OCS window command line, processes PROC1 and PROC2 start executing in your window's NCL processing
environment.

If each of those processes issues:

&INTCMD  START  PROC3

then PROC1 and PROC2 each have a dependent processing environment in which a process PROC3 is executing.
Similarly, the PROC3 processes can issue their own &INTCMD statements to create and use their own dependent
environments.

Any process that ends or that issues an &INTCLEAR statement, automatically causes the termination of all dependent
environments, and therefore causes termination of whatever hierarchy of processes exists below it.

Explicit NCL Process Execution

The examples shown in the preceding sections have all assumed that the NCL processes involved have been executed
as a result of a START or EXEC command. Using START or EXEC to invoke NCL processes is called explicit execution.

Implicit NCL Execution

Certain system functions execute NCL processes on behalf of users. The Primary Menu NCL procedure is an example of
this. When a user logs on, the NCL procedure nominated on the SYSPARMS MENUPROC command is executed.

In this case, NCL execution has been invoked implicitly as a result of a user logging on, rather than as a result of a START
or EXEC command.

System Level Procedures

Implicit NCL execution also occurs in relation to the various system level procedures that operate internally. The most
common examples are:

LOGPROC
This process executes the NCL procedure nominated on the SYSPARMS LOGPROC= command. The process
executes in the processing region of the LOGP user ID type, which is a virtual user. LOGPROC views, and can
act on, all messages that flow to the log.

PPOPROC
This process executes the NCL procedure nominated on the SYSPARMS PPOPROC= command. The process
executes in the processing region of the PPOP user ID type, which is a virtual user. PPOPROC views, and can
act on, all unsolicited messages that are sent to your product by VTAM to report network events.

NOTE
Other system level procedures can be started by optional components, for example, the Network Error Warning
System (CNMPROC).

MSGPROC Procedure

A user operating in OCS mode can have a MSGPROC procedure associated with the window.

The MSGPROC procedure is invoked automatically when the user selects OCS mode from the Primary Menu, and is
therefore implicitly executed. The MSGPROC procedure has access to all messages that are sent to the OCS window
and can intercept, change or delete them as required. Message attributes such as color and highlight options can also be
changed.

 435



 Netmaster® Shared Content Library 12.2

MSGPROC facilities are available to OCS windows running on real terminals, to background environments, system level
procedures, and console environments. Processes that execute in dependent processing environments cannot have
MSGPROCs associated with them.

Issue Commands from an NCL Process
Each NCL process executes within the NCL processing region of the user ID that invoked it and is entitled to execute
any command the user can execute from an OCS window command line. The process therefore has the same command
authority as the user for which it is executing.

If a process executes a command, the rules outlined in the following sections dictate where the results of the command
are sent.

Inline Command Execution

If an OCS operator enters:

START    PROC1

from the OCS window command line, the process PROC1 starts running.

If the process then executes the command:

SHOW  USERS

the results of the command (the answer) flow to the OCS window. The process itself never has access to the messages
generated as a result of the command. Consequently the procedure cannot make any decisions based on the results of
the command.

The execution of a command by a process in this example is called inline command execution.

Dependent Command Execution

If PROC1 is started in the same way as described in the previous section but executes the NCL statement:

&INTCMD  SHOW  USERS

the SHOW USERS command is executed in the dependent processing environment for the process. The messages
generated by the command are not returned to the user's OCS window but queued in a stack called the dependent
response queue. The process PROC1 can then issue the NCL statement:

&INTREAD  ARGS

to read the results of the command from the dependent response queue one message at a time. The individual words of
each message are tokenized and placed in variables of the form &1 &2... &n.

This technique lets a process issue a command and get the results back internally, so that the process can review the
results and therefore make a decision based on the results of the command. This allows correlation of commands and
results which in turn provides unlimited capability for complex logic to be built into processes to handle monitoring and
automation of events.

The use of &INTCMD to execute commands privately in this way is called dependent execution of commands.
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Review of Message Delivery Rules

The principal difference between inline and dependent command execution is the message delivery that applies to the two
different techniques.

A process that issues an inline command never sees the results of the command; the results are always returned to the
owner of the NCL processing environment in which the process is running.

A process that issues a dependent command sees the results of the command because they are queued to its dependent
response queue and can be read using the &INTREAD statement.

NCL Processes and the Remote Operator Facility (ROF)
The concepts of NCL operation discussed so far have covered execution of processes within the NCL processing region
of the user, in the system where the user is physically logged on.

ROF lets a user, who is logged on in one system, route commands to other systems for execution. The results of these
commands are then returned to the originating user.

ROF also allows a command to be routed to one system for onward propagation to another system where the command is
to be actually executed.

Since ROF provides services at a command level, NCL processes (which can issue commands) are also entitled to use
ROF services to route commands to a remote system and retrieve the results.

Message Flow on a ROF Session

A user who issues a SIGNON command to another system or who issues a ROUTE command to send a command to
another system for execution establishes a ROF session. The user is logically logged on to the remote system and has
user attributes and privileges as defined to the remote system.

If you enter:

ROUTE SOL2 SHOW USERS

from the OCS window command line, the SHOW USERS command is sent to the remote system known as SOL2 and
executed under your ROF logon. The results of the command are returned and displayed on your real OCS window.

If you enter:

START PROC1

to start the process PROC1, which in turn issues the inline command:

ROUTE SOL2 SHOW USERS

the results are also returned to the real OCS window. In other words, the delivery of the results of inline commands is
the same across a ROF session as it is within the one system. If a process executes an inline command either in its own
system or by routing the command to another system, the results return to the owner of the NCL processing environment
in which the process is executing; they do not return to the process itself.

Alternatively, if the process in the example issues the statement:

&INTCMD ROUTE SOL2 SHOW USERS

the results return to the PROC1 dependent response queue, and can be read back by PROC1 using the &INTREAD
statement.
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In summary, therefore, the delivery of command results is always the same, regardless of whether a process issues a
command for execution in its own system or a remote one.

The ability of NCL processes to issue commands across ROF sessions, and to correlate the results, allows the
development of monitoring and control processes that can operate unseen and communicate with the operator only when
a problem occurs.

Communication Between Processes
NCL processes execute in isolation from one another and although many processes can run concurrently in the same
NCL environment or region, they usually have no knowledge of each other's existence.

However, it is often very useful to communicate directly with another NCL process either within the same NCL region or
(depending on implementation options and user authority) across NCL regions.

The ability of processes to talk to each other provides the framework for developing co-operative processes that can
coordinate their activities but remain independent. ROF services can also be used to provide communication between
processes in different systems.

INTQUE Command

As described in the preceding sections, a process receives the results of commands that it issues using the &INTREAD
verb. In concept there is a queue associated with the process, to which can be added messages that represent the results
of commands. The &INTREAD statement allows the process to take messages off the queue one by one and process
them as required.

The queue used for the messages generated by commands is called the dependent response queue.

The INTQUE command can also be used to place messages on a process's dependent response queue either by
entering the command from an OCS window command entry line, or (more commonly) by issuing the INTQUE command
from a different process.

Example: INTQUE command

The following example illustrates the concept. An OCS operator enters:

START  PROC1

from the OCS window, which starts the process PROC1.

PROC1 then executes the following statements:

&WRITE  DATA=&ZNCLID READY FOR WORK.

&INTREAD  ARGS

At this point the process suspends execution pending the arrival of message(s) on its dependent response queue.

The operator, or another NCL process, then enters:

INTQUE  ID=357  TYPE=RESP  DATA=BEGIN

where 357 is the NCL process identifier of the process PROC1 and TYPE=RESP indicates that the text of the command
is to be placed on the PROC1 dependent response queue. The &INTREAD of the process then completes, with the
variable &1 containing the word BEGIN. The process can then go ahead with whatever other processing is required,
having used the &INTREAD and INTQUE combination to provide direct communication between the process and the
operator.
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Dependent Request Queue

While the INTQUE command can be used to place messages on the dependent response queue of a target process, it is
sometimes confusing if messages arrive from an INTQUE command when the process is also expecting the results of a
command it has issued. The INTQUE messages might arrive in the middle of the messages generated by the command.

To avoid this and to provide a method of isolating messages generated by commands issued by a process (which are
predictable) from messages arriving from INTQUE commands issued externally (which are unpredictable), a second
message stream is available. This is the dependent request queue.

Example: Dependent Request Queue

If the example in the previous section is changed so that PROC1 executes:

&WRITE DATA=&ZNCLID READY FOR WORK.

&INTREAD ARGS TYPE=REQ

and the operator enters:

INTQUE ID=357 TYPE=REQ DATA=BEGIN

then the &INTREAD issued by PROC1 completes as before with &1 = BEGIN, but the communication flow takes place on
the request flow rather than the response flow.

In a more complex scenario, PROC1 can use this differentiation in message flows to keep separate the results of its own
commands (the response flow) and the arrival of messages from operators or other processes that arrive on the request
flow.

Request and Response Disciplines

It is important to understand that the terms request and response are arbitrary and have no absolute meaning. They serve
only to provide a logical separation between types of messages that can be used to simplify communications between
processes.

A process that issues the statement:

&INTREAD TYPE=RESP ARGS

can never receive messages sent to it by a command:

INTQUE TYPE=REQ

If you want to use INTQUE to send messages from one process to another, you must plan what you are going to send,
make sure that the process you send a message to knows what to expect and is prepared to receive it, and that you
coordinate the INTQUE and &INTREAD statements to make sure that they both expect the messages on the same
request or response flow.

INTQUE Across ROF Sessions

Since INTQUE is a standard command, a process in one system can use INTQUE across a ROF session to talk directly to
a process on the remote system. To do this, the process (or OCS operator) must know the target process identifier in the
remote system and ROUTE an INTQUE command to the remote system.

This delivers an INTQUE message to the dependent response or request queue of the target process, as if the target
were executing in the same system.
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If the target process is executing in the remote system as a result of a ROF command, that is, if it was started in the
remote system by the command:

ROUTE SOL2 START PROC2

then PROC2 cannot use INTQUE to talk back to the local system. Instead, it uses &WRITE, which in a ROF environment
causes all the command output generated by a remote process to flow back to the user ID environment in the local
system.

Scope of the NCL Processing Region
The concept of the NCL region is designed to limit the activities of individual users so that the NCL processes that they
can run or communicate with are always within the user's own region. This prevents one user from affecting or tampering
with NCL processes in use by other users or background environments.

The INTQUE command has a second authority level that is checked when a user attempts to route a message to
a process outside their own NCL region. The user must have an authority level equal to or greater than the opauth
value assigned to the INTQUE command. The opauth value defaults to authority level 2, but could be different in your
installation.

Find Out Which NCL Processes Are Executing

Use the SHOW NCL command to display the status of active NCL processes. SHOW NCL provides displays of NCL
activity by environment or by region:

• Environment shows you details of NCL processes that are executing in the NCL environment of the window from which
the command is entered

• Region shows you all NCL activity associated with your user ID

SHOW NCL can also be used to display the status of NCL processes executing on behalf of other user IDs if you have
sufficient command authority. For more information, see Reference and the Online Help.

NCL Processing Region

All NCL processing that occurs within a system is performed on behalf of product users. These users can be people, who
log on to the system with a user ID/password combination. Also, there are internal environments that act like real users,
except that they do not have any real terminal associated with them. These internal environments all have virtual user IDs
and in fact can be profiled in the same way as a real user ID by having a UAMS definition created.

The most common virtual user IDs are those associated with the background environments known as the background
logger and background monitor. If you issue a SHOW USERS command from an OCS window, you will see these
virtual user IDs listed along with any real users logged onto the system at the time. Other optional product components
generate their own background environments, so the list that you see on a SHOW USERS display varies according to the
configuration of the system.

Regardless of whether a user is real or virtual, every user in a product region is capable of executing NCL processes,
because every user has an NCL processing region associated with their user ID while they are logged on.

The NCL processing region provides all the internal services necessary to allow the user to have NCL processes
executed on their behalf. While there is one NCL processing region for each user; within each user region there can be
one or more NCL processing environments.
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NCL Processing Environment

Each real user is associated with a 3270-type terminal with a display screen that supports either one or two logical
windows at any time.

Virtual users have no real terminals associated with them, but operate logically as if they own one real line mode window.

Associated with each window that a user operates is at least one primary processing environment. A processing
environment provides the internal services and facilities that are required to execute NCL processes for the user from its
associated window.

Real users, using real terminals, can have one or two windows and therefore can have one or two active NCL processing
environments directly associated with these windows. Internal users have only one window (logically operating in line
mode) and therefore have only one NCL processing environment.

An NCL process always operates within the NCL processing environment associated with the window from which it was
invoked.

Execute NCL Processes Serially

You can use the EXEC command to invoke an NCL process which will execute serially with respect to other NCL
processes that are invoked by the EXEC command from the same window (that is, in the same processing environment).

This means that if you enter:

EXEC     PROC1

EXEC     PROC2

from the OCS window command line, a process is invoked to execute procedure PROC1 immediately; the process
invoked to execute PROC2 waits until the first process ends before starting to execute. The use of the EXEC command
therefore serializes execution of NCL processes in each NCL environment.

Serial execution of processes is useful for handling sequences of functions or operations.

Remember: Each NCL processing environment is independent; each one can be executing its own stream of serialized
processes. There is no limit to the number of processes that can be queued for serial execution within an NCL processing
environment.

Execute NCL Processes Concurrently

You can use the START command to invoke an NCL process that will execute concurrently with other NCL processes that
are invoked with the EXEC or START command from the same window (that is, in the same processing environment).

This means that if you enter:

START     PROC1

START     PROC2

from the OCS window command line, a process is invoked to execute the procedure PROC1 immediately, and the second
process is also invoked to execute PROC2 immediately. You can use the START command to execute many independent
NCL processes at the same time in the same NCL environment.

Concurrent execution of processes lets you have slave processes running on your behalf doing different tasks. For
example, a process could execute NCL procedures that monitor the status of particular resources at regular intervals and
communicate with your OCS window only when something is found to be wrong.

The default maximum number of NCL processes that can be executing concurrently for any user is 128.

The concurrent stream of NCL processes executes in parallel with the serial stream.

 441



 Netmaster® Shared Content Library 12.2

If you enter:

EXEC     PROC1

EXEC     PROC2

START    PROC3

START    PROC4

from the OCS window command line, PROC1 executes at once on the serial stream and PROC2 is queued waiting for
PROC1 to finish. However, PROC3 and PROC4 start at once on the concurrent stream and therefore execute at the same
time as PROC1.

NCL Statement Types and Syntax
 

NCL Statements

An NCL procedure comprises a group of NCL statements that describe the logic and functions to be executed when the
procedure is invoked. There are different types of NCL statements, where the type is determined by the function that the
statement performs within the procedure.

Format of NCL Statements

NCL statements are coded as free-format, 80-character records where the first 72 characters contain the statement
syntax and the last 8 characters can contain optional statement sequence numbers that, if present, are used in error
messages generated by NCL.

An NCL procedure can contain statements that are completely blank. These are useful for visual layout when reading a
procedure and are ignored when the procedure is executed.

Statement Continuations

Statements could require more than the 72 characters available in a single record. To accommodate this, NCL supports
the continuation of a statement across multiple consecutive lines. Use of continuations can assist in improving the layout
of a procedure and simplify future modification.

The number of continuations is limited to a total statement length of 2048 characters, before variable substitution.

A continuation is indicated when the last non-blank character on a statement (not including the optional sequence number
in columns 73 to 80) is a plus (+) sign.

When a continuation is detected, the plus sign is removed and the text of the next statement is concatenated to the
statement that contained the plus sign, after stripping leading blanks. This concatenation continues until a statement is
found that does not have a plus sign as the last non-blank character.

Example 1: Statement Continuations

&FILE GET ID=MYFILE OPT=KEQ VARS=(A,B,+   -* DATE, TIME

                                          -* and NAME

  C,D,E,F,G,+                             -* ADDRESS

                                          -* DETAILS

  H,I,J)                                  -* EQUIPMENT

                                          -* DETAILS

would result in the statement:
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&FILE GET ID=MYFILE OPT=KEQ VARS=(A,B,C,D,E,F,G,H,I,J)

Example 2: Statement Continuations

Continuation is deactivated by the &CONTROL NOCONT statement. This may be necessary in procedures where a plus
sign is used to set a function key where the plus sign also indicates an implied blank. In such cases, these statements
should be preceded by an &CONTROL statement that deactivates continuation processing and followed by another that
reactivates it.

&CONTROL NOCONT

PF5 PREF,MSG USER1+

&CONTROL CONT

The CONT and NOCONT operands of the &CONTROL verb cannot be coded as variables.

Variable Substitution

Statements can contain variables that have contents that are resolved through a substitution process at the time the
statement is executed. The use of variables within the statement syntax effectively changes the text of the statement by
substituting the current value of the variables imbedded in the statement text each time the statement is executed.

During the substitution process, a restriction of a maximum word size of 256 characters exists. Additionally, the total size
of a statement after substitution has been completed is 12288 characters.

Example: Variable Substitution

The length of the following coded statement is 28 characters, including blanks between the words:

&IF &A = &B &THEN &GOTO .END

If it were used in the following manner:

&A = ABCDEFG

&B = ABCDEFG

&IF &A = &B &THEN &GOTO .END

then, after the substitution process performed at the time the statement is executed, the statement would read as follows
and be 38 characters long:

&IF ABCDEFG = ABCDEFG &THEN &GOTO .END

Variable substitution in statements let you code a standard logic routine that processes different information.

NCL Conventions and Syntax

The logic capabilities of procedures include the ability to define user and global variables, test the truth of conditions, and
to make conditional branches on the basis of these tests. To achieve this, certain syntax rules must be obeyed:

• Procedure statements are stored in 80-character records. Columns 1 to 72 can be used to contain commands,
statements, or comments. Columns 73 to 80 are reserved for optional sequence numbers. If present, these sequence
numbers are used in error messages to pinpoint a statement in error.

• Comments can be included within procedures to assist in documentation and you are encouraged to use them freely.
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Comments can occur as separate statements or on other types of statement.
• Continuation of a statement onto the next record is supported if the last non-blank character on the line (excluding

comments) is a plus sign (+). The total length of a statement including all continuations cannot exceed 2048
characters. &CONTROL CONT must be in effect.

• Syntax is free-format and can start in any column to improve presentation.
• A procedure can invoke other procedures. This process is called nesting. Nesting to 64 levels is supported. Variables

can be passed to a procedure either when the procedure is invoked by the operator or when a nested procedure is
invoked.

• No individual word or field within a statement can exceed 256 characters.
• The value of a variable cannot exceed 256 characters in length.
• The total length of an expanded statement after variable substitution must not be longer than 12288 characters.
• Statements can contain any number of leading or trailing blanks. A completely blank statement is ignored. No specific

termination statement is required to signal the end of a procedure. When the end of the procedure is reached (end-of-
file), the procedure terminates, unless terminated through other processing options (for example, &END) or errors.

Comments in NCL Procedures
NCL allows the inclusion of comments within procedures to assist in understanding the code. In addition to providing
internal documentation of the processing being performed by the procedure, comments can also provide a simple means
of directing messages to the operator when operating in OCS mode.

Comments fall into four categories:

• Comments on NCL statements
• Displayable stand-alone comment lines
• Highlighted key words in comment lines
• Non-displayable stand-alone comment lines

Comments on NCL Statements

Individual statements can include comments after the statement text, to describe the function being performed by that
statement. In such cases the comments must commence with the two suppression characters, dash asterisk (-*). The text
of the comment following the -* is free-form.

 Example: Comments on NCL Statements 

&PANEL  TESTPANEL  -* DISPLAY OUR TEST PANEL.

Where a statement spans multiple lines and therefore contains continuations, comments can be included on each line if
the comment text follows the continuation indicator.

&FILE GET ID=MYFILE OPT=SEQ +-* SEARCH IS TO BE 

                             -* SEQUENTIAL

           VARS=(A,B,C)      -* RECEIVE INTO THESE

                             -* VARIABLES. 

Displayable Stand-alone Comment Lines

Comment lines can be included in procedures by inserting an asterisk (*) as the first non-blank character in the statement,
unless the statement contains a label, in which case the asterisk must be the first non-blank character following the end of
the label. Comment lines are displayed at an OCS window exactly as entered (both upper and lower case) after variable
substitution has been performed. The leading asterisk is not displayed. This facility provides a simple means of building
online operator instructions or Help facilities.

 Example: Display Stand-alone Comment Lines 
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*BRING UP WESTERN SECTOR AT 13.00. 

Highlighted Key Words in Comment Lines

Key words within a comment line can be highlighted. This is achieved by coding a plus sign (+) in place of the asterisk as
the first non-blank character in the statement. Such lines are scanned for the occurrence of the highlight indicator, which is
an at (@) sign. Words bounded by this character are displayed in high intensity and a blank substituted in place of the @
character. Multiple occurrences can exist within a line.

 Example: Highlight Key Words in Comment Lines 

+BRING UP@WESTERN SECTOR@AT@13.00@.

will display as:

BRING UP WESTERN SECTOR AT 13.00.

If only one @ is contained in a line, the remainder of that line is displayed in high intensity. The effect does not flow on to
the next procedure statement.

NOTE
The &WRITE verb offers further facilities for displaying information and for using color and highlighting to
improve information presentation.

Non-displayable Stand-alone Comment Lines

If the minus (-) suppression character is used in conjunction with the asterisk (*) it indicates that the comment line display
is to be suppressed. In such a case the comment is not displayed, even if executing from an OCS window, and acts solely
as a source of documentation within the procedure.

 Example: Non-displayable Stand-alone Comment Lines 

-*

-* THIS PROCEDURE ACTIVATES THE NETWORK

-*

Suppression Character

The minus character (-) is reserved as the suppression character. If used, the suppression character (-) must be the
first non-blank character in the line. The suppression character can be used with both command and comment lines,
but not NCL statement lines. When used in a command line, the command is executed in the normal way. However, the
command is neither displayed (echoed) on your screen before execution, as would normally be the case, nor written to the
system's activity log.

 Example: Suppression Character 

This example shows how to use the suppression character when entering commands from an OCS window.

-SHOW USERS

Results generated by the execution of the command are displayed at your terminal and are written to the activity log.

An alternative to using the suppression character is the &CONTROL NOCMD statement. This statement prevents the
echoing of all commands within the procedure until the end of the procedure or until and &CONTROL CMD statement.
When using NOCMD, the results generated by commands are written to the activity log.

Use of &CONTROL NOCMD has no impact on comment lines and does not cause them to be suppressed.
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Label Statements
NCL supports the definition of labels that can be branched to during processing using an &GOTO or &GOSUB statement.
The following rules apply when defining labels:

• Labels commence with a period (.), followed by 1 to 12 characters and not containing any ampersands (&).
• A label is not required to commence in column 1. However, it must be the first item on the statement.
• A label can be placed on a statement containing no other data.

Examples: Valid Label

 

.LABEL1         -* Normal label

.10             -* Numeric label

.ACT-NODE       -* Label containing special characters

.CMD1 statement -* NCL statement following label

 

Examples: Invalid Label

 

BAD             -* Does not commence with a period.

.LABELTOOOLONG  -* Label must be 1 to 12 characters.

.LABEL&1        -* Cannot contain ampersands.

XYZ .LABEL      -* Must be first item on line.

 

Valid Labels

.LABEL1         -* Normal label

.10             -* Numeric label

.ACT-NODE       -* Label containing special characters

.CMD1 statement -* NCL statement following label

Invalid Labels

BAD             -* Does not commence with a period.

.LABELTOOOLONG  -* Label must be 1 to 12 characters.

.LABEL&1        -* Cannot contain ampersands.

XYZ .LABEL      -* Must be first item on line.

Label Variables

A variable can be specified as the target of an &GOTO or &GOSUB statement. This variable, after variable substitution, is
then taken as a label to which a branch is required.

Example: Label Variables

&GOTO .&MSGID

can read, after variable substitution:
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&GOTO .IST350I

and a search for the label .IST350I is made.

Usually, most information input to a procedure contains a unique identifier such as a message number. The ability to
branch to a label variable makes it possible to use this unique message number and branch directly to the part of the
procedure concerned with processing the message, instead of having to use a number of &IF statements to determine the
processing required.

Undefined Labels

Normally, an attempt to branch to an undefined label results in an error and the procedure is terminated. However, the
&CONTROL NOLABEL operand lets the user specify that an attempt to branch to an undefined label will not result in
an error, but will simply drop through and execute the statement following the &GOTO. Thus, a trap for unexpected
messages can be set up and all of the efficiencies associated with direct branching still achieved.

Example: Undefined Labels

&CONTROL NOLABEL

.NEXT

     &PPOREAD VARS=(A,B,C,D,E)

     &GOTO .&A

     &WRITE ALARM=YES DATA=UNEXPECTED INPUT &A &B &C &D &E

     &GOTO .NEXT

.IST305I

.IST314I

     .

     .

     . 

Duplicate Labels

A label in an NCL procedure should not appear more than once; NCL normally checks to ensure a label is not duplicated.
If the &CONTROL NODUPCHK operand is used, duplicate label checking is not performed. This option can result in
improved efficiency, but is normally only used after the procedure has been thoroughly debugged.

While label variables offer great benefits in both performance and simplicity, one point needs to be considered. By its
very nature, a label must be unique within a given procedure. An attempt to &GOTO a duplicate label will result in an
error (unless the &CONTROL NODUPCHK option is in effect). If the processing of a label variable yields a duplicate
label, perhaps conflicting with one used earlier in the procedure, you can use the following. if you are using a variable
in an &GOTO that is itself not unique, you can append one or more characters to the label in the &GOTO to ensure the
generated label is in fact unique.

Example: Duplicate Labels

In this example, the operator can enter YES or NO to either of the &PAUSE statements. In the second, the letter X is
prefixed to the operator's input to differentiate it from input entered in reply to the first &PAUSE statement.

&WRITE DATA=ENTER 'Yes' OR 'No'

.PAUSE &PAUSE ARGS

     &GOTO .&1

     &WRITE DATA=INVALID RESPONSE, RE-ENTER.

     &GOTO .PAUSE

     .NO &END

     .YES
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     . 

     .

     .

     &WRITE DATA=ENTER 'Yes' OR 'No'

.PAUSE2 &PAUSE ARGS

&GOTO .X&1

&WRITE DATA=INVALID RESPONSE, RE-ENTER.

&GOTO .PAUSE2          -* Note addition of X to both

.XNO &END              -* &GOTO and target labels to

.XYES                  -* make labels unique. 

Minimize Labels

By using the verbs &DO, &DOWHILE and &DOUNTIL in your procedure logic you reduce the need for &GOTO and
&GOSUB statements. This is recommended, both to reduce the number of labels that you need in a procedure and to
improve the structure of your procedures.

Verb Statements
  

NCL verbs cause actions to occur. There are different types of verbs, some that dictate the flow of processing and logic,
others that fetch information for the procedure to process and others that cause data to flow to external targets.

The following are examples of verb statements:

&DOWHILE
Causes processing to continue in a loop while a certain condition exists.

&WRITE
Allows a procedure to write a message to the user's terminal.

&FILE
Allows a procedure to read, write, or delete records on a file.

NCL statements that contain a verb have the following general form:

verb [ opt=opt  &variable ...  &variable ]

where verb is the keyword that is the name of the verb to be executed, opt is a keyword operand identifying a sub function
of the verb, and &variable represents parameters required as input to the verb's actions, or the names of variables that
receive the results of the verb's execution.

Built-in Function Statements

NCL built-in functions perform commonly required functions that are either impossible to achieve using NCL or require
complex NCL coding.

The following are examples of built-in functions:

&DEC
Converts a hexadecimal number to its decimal equivalent.

&SUBSTR
Lets you extract part of one variable and place it in a second variable.

&CONCAT
Lets you concatenate the values of two or more source variables and place the result in a target variable.

NCL statements that contain a built-in function have the general form:
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&target = function  parameter

where &target is the name of a variable that is to receive the result of the built-in function, function is the keyword that
is the name of the built-in function to be executed and parameter represents parameters required as input to the built-in
function.

NOTE
 For more information about NCL verbs and built-in functions, refer to the NCL Reference section of this
documentation.

Assignment Statements

Assignment statements let you set a new value for a nominated variable. Assignment statements have the following
format:

&variable = expression

where &variable is the name of the target variable, whose value is to be changed to the result of the execution of
expression. The target variable is always on the left of the equals sign (=) and the value to be assigned to the target is
always on the right of the = sign.

Assignment statements are used to manipulate the values of the variables that your procedure uses.

Assignment also occurs as the result of executing built-in functions and some verbs.

 Example: Assignment Statements 

&A = 10                     -* &A is assigned the value 10    

&XYZ = ABCDEF               -* &XYZ receives the value ABCDEF 

&A = (&C + 1) - (&B * 5)    -* Add 1 to &C then subtract 

                            -* five times the value of        

                            -* &B and put the result in &A.   

Arithmetic

Arithmetic is performed by a series of explicit assignment statements, in which the target variable receives the result of the
calculation coded to the right of the = sign. Compound arithmetic expressions are supported by NCL, and both integer and
floating-point arithmetic can be used.

Command Statements

You can execute any product command within a procedure by coding the command statement exactly as you would enter
the command from an OCS window.

You can also code the command statement to include variables in the command text, in which case substitution is
performed before the command is executed.

Variables, Substitution, and Assignment
  

 

What Is a Variable?

The term variable describes a word that may represent different values within a statement. A variable commences with an
ampersand (&) and is followed by 1 to 12 characters that form the name of the variable.
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A variable name can contain the characters $, #, @, A to Z, and 0 to 9. The name is delimited by the first blank or non-
valid character. Although the names of variables can be coded to contain both upper and lower case characters (A to Z)
they are treated internally as being entirely upper case.

However, when operating in a system where support for double byte character stream (DBCS) terminals is active, no
translation to upper case is performed.

If a variable name starts with a digit, the whole variable name must be numeric.

Variable Types

There are four types of variables:

• System variables
• User variables
• Global variables
• Parameters

System Variables

A number of variables are maintained by the system to provide access to commonly required facilities. An example of a
system variable is the time, which can be obtained by referencing the &TIME system variable.

User Variables

Any number of user variables (within storage limitations) can be defined to contain information required during the
processing phase of a procedure. Explicit definition of user variables is not required. The first time a user variable is
referenced it is automatically defined. User variables are automatically deleted when a procedure terminates.

User variables can be passed across nested procedure levels if the &CONTROL SHRVARS operand is in force when the
nested procedure is invoked, otherwise they are unique within the current nesting level. If a user variable is required in a
nested level and &CONTROL SHRVARS is not in effect, its value must be passed explicitly as a parameter on the EXEC
command when the nested level is invoked. An &RETURN statement can then be used to return specified variables to a
higher nesting level, thus facilitating the development of modular functions.

Global Variables

Global variables operate in a similar manner to user variables. The difference is that global variables, as the name implies,
are global to the entire system and once created can be referenced or modified by any procedure. Thus, global variables
can be used to perform cross-talk between procedures.

Global variables commence with a 1- to 4-character prefix that you can set for your site using the SYSPARMS NCLGLBL
command. Unless otherwise defined this prefix defaults to GLBL. The remaining characters must conform to standard
variable naming conventions.

The &000 system variable is set to the current value of the global variable prefix. Thus, if the SYSPARMS NCLGLBL=#@
command was used to set the global variable prefix to #@ then &000 returns that value. This facility is provided to allow
the procedure designer to develop procedures that execute correctly regardless of the global variable prefix. For example,
&&000SYS1 is resolved to &GLBLSYS1 using the default value for the global variable prefix, or &#@SYS1 if the prefix is
set as mentioned previously.

A global variable can be created explicitly by an assignment statement, for example:

&&000SHIFTLDR = &STR SHIFT LEADER IS BILL SMITH

It can also be created implicitly by specifying a global variable name as the target of a verb that creates or modifies
variables as part of its function.
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Once created, a global variable remains in existence until it is explicitly deleted by an assignment statement. For example:

&&000SHIFTLDR =

NOTE
The uncontrolled creation of large numbers of global variables can consume a large amount of storage. You
should ensure that global variables are deleted as soon as they are no longer needed. Care should be taken
when designing procedures to ensure that they do not end without deleting any redundant global variables
created.

Broadcom recommends that you observe a standard naming convention for global variables to avoid the inadvertent
destruction of variables where, for example, one procedure creates a global variable with an identical name as that
created by another.

The SHOW NCLGLBL command provides a display of the global variables that exist in the system. For more information,
see the Online Help.

Persistent Global Variables

You can save selected NCL global variables to preserve data between restarts of the region. Saved global variables are
known as persistent global variables (PGVs). They are automatically loaded at restart.

You can use the GLBLSAVE process macro or calls to the Persistent Global Variables Interface ($CAGLBL) to create
PGVs. GLBLSAVE has an NCL procedure ($RMMC47S in the COMMANDS data definition) that shows how to use
$CAGLBL.

NOTE
 For more information about $CAGLBL,  refer to the NCL Reference section of this documentation.

You can administer PGVs from the Persistent Global Variables List by entering /PVAR at the command prompt.

NOTE
 For more information about the Persistent Global Variables List, see the Online Help.

Parameters

Parameters are those variables passed to the procedure when it is invoked by the operator, by another procedure, or by
your product.

Parameters entered when the procedure is invoked are positional and must be entered in the order expected by the
procedure. Entered parameters are separated by one or more blanks. Commas are not accepted as delimiters between
parameters. The procedure must verify that the entered parameters are correct. Each parameter is allocated to a variable
in the form &n, where n is a number, starting at 1, identifying the position of the parameter.

If the operator enters:

EXEC TEST1 PU1 LU2 NCP3

the following variables are created:

&1  will be set to PU1

&2  will be set to LU2

&3  will be set to NCP3

In addition, when a procedure is invoked, the user variable &ALLPARMS will be set to the entire string provided, excluding
the EXEC or START command and the procedure name. In the previous example, &ALLPARMS is set to:

PU1 LU2 NCP3

The system also supplies a count of the number of variables created in the system variable &PARMCNT. In the previous
example, &PARMCNT is set to 3.
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NOTE
&CONTROL SHRVARS can be utilized to pass some or all variables to a lower nesting level rather than
specifying individual parameters.

DBCS Device Support

Your products support terminals that use DBCS representation of symbols for languages such as Japanese (Kanji script).

When DBCS support is active, the system no longer automatically translates lower case characters to upper case for
comparative purposes, and so on. When DBCS is active all characters in the extended character set are regarded as
unique, and certain system functions no longer apply, or are treated as a no-operation.

Variable Substitution
  

Before a procedure statement is analyzed or a command is executed, the record is scanned for the presence of variables,
indicated by an ampersand (&). This process is called variable substitution. Variable substitution is performed from right to
left of the statement. When a potential variable is detected by the presence of an ampersand, the variable is isolated by
scanning to the right for a delimiting blank, comma, or other character not valid in a variable name.

NOTE
A single character ampersand is not treated as a variable and remains intact as a single ampersand.

Take the string &A.1 as an example. &A is processed as the variable and the resulting substitution inserted in its place (for
example, 123.1).

Variables whose names are entirely numeric (for example, &99) have unique properties in that they are delimited by the
first non-numeric character. For example:

&91 = 123

&A  = &91ABC

The variable &A in this example would yield the value 123ABC. This technique can provide an alternative to the use of
&CONCAT with alphanumeric variables.

In the substitution process no spaces are added or deleted. The variable is removed and the text to the right of the
variable is relocated to accommodate the data being substituted in place of the variable. A variable can be referenced
as often as required. Left and right alignment of substituted data can be achieved using the &CONTROL ALIGNL and
ALIGNR options to enhance tabular output or when displaying data in full-screen panels the #FLD statement can be used
to assign specific alignment attributes to a field.

Undefined Variable Substitution

Undefined variables, or variables that have a null value, are eliminated from the line; therefore, you should to ensure
that variables are correctly coded and will not be eliminated during the substitution process. For example, the following
statement:

&WRITE DATA=The time is &TIMW and date is &DATE1

incorrectly contains the variable &TIMW where &TIME was intended. Because &TIMW does not have an assigned value,
it is eliminated from the statement; the final result written to the user's terminal is:

The time is  and date is 91.001

In certain cases, such as with an &IF statement, this elimination of variables can pose problems and result in syntax
errors. Consider the following statement:

&IF &1 EQ YES &THEN &GOTO .OK
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If &1 is a null value, perhaps because an operator did not enter its value after an &PAUSE, the statement after substitution
appears as:

&IF EQ YES &THEN &GOTO .OK

and results in a syntax error and the procedure terminates.

A technique that can be used to avoid this is to append a constant character to the variable and, of course, to the value to
which it is to be compared. For example:

&IF .&1 EQ .YES &THEN &GOTO .OK

In this case, if the variable &1 has a null value, the following statement results:

&IF .  EQ .YES &THEN &GOTO .OK

which is syntactically correct and performs as desired.

NOTE
When comparing numeric values, a zero (0) can be used as the constant character.

NOTE
For more information about using this technique, see the &IF verb description in the NCL Reference section of
this documentation. 

Complex Variable Substitution

Complex or multi-level variables are supported. If after one substitution, the value generated remains a variable
(commences with an &), substitution is again performed.

 Example 1: Complex Variable Substitution 

&A = 1

&1 = MESSAGE

&WRITE DATA=TEST &&A

Because the current value of &A (1) is substituted into the statement, the first pass of the &WRITE statement yields:

&WRITE DATA=TEST &1

The second pass then resolves &1, and yields:

&WRITE DATA=TEST MESSAGE

 Example 2: Complex Variable Substitution 

Complex variables are important when performing matrix processing where an unknown number of variables must be
dynamically generated to accommodate data.

&FILE OPEN ID=MYFILE

&FILE SET ID=MYFILE KEY=MYKEY

&LIMIT = 100

&CNT = 1

&DOWHILE &CNT LT &LIMIT

         &FILE GET ID=MYFILE OPT=KEQ VARS=MYFIELD1

         &SAVE&CNT = &MYFIELD1

         &CNT = &CNT + 1

&DOEND
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Align Substitution Data

The substitution process does not, by default, preserve any difference in the length between a variable name and the data
being substituted in place of the variable. This can make tabular output of rows of numbers difficult or impossible to align
when not using full-screen facilities.

The &CONTROL statement provides the ALIGNL and ALIGNR options to specify special alignment requirements. ALIGNL
requests left alignment and ALIGNR right alignment. Both of these options can additionally identify a fill character (by
default a blank) that is to be used, for example, ALIGNR$.

When using these alignment options, the length of the name of the variable itself is used to determine both the point of
alignment and the number of fill characters required. Therefore variables with names of the same length must be used to
ensure the correct alignment is achieved.

 Example: Aligning Substitution Data 

In this example, the three variables &COUNT01, &COUNT02 and &COUNT03 are used to display a table of numbers.
They are to be right-aligned and padded with leading dashes (-).

&CONTROL ALIGNR-

&COUNT01 = 1

&COUNT02 = 1098

&COUNT03 = 66

&WRITE DATA=COUNT 1 = &COUNT01

&WRITE DATA=COUNT 2 = &COUNT02

&WRITE DATA=COUNT 3 = &COUNT03

The result is:

COUNT 1 = -------1

COUNT 2 = ----1098

COUNT 3 = ------66

NOTE
These techniques are designed to be used by NCL procedures running in the OCS environment which do not
utilize full-screen panels.

Lowercase Data

By default, data assigned to a variable is converted to uppercase. However, use of the &CONTROL NOUCASE statement
allows lowercase data, such as input from a full-screen panel, to be maintained. If you want comparison operations to
occur without translation of the operands being compared, specify &CONTROL NOIFCASE in addition to the NOUCASE
option.

NOTE
For data entry into a panel in lowercase, the field definition for the panel must also specify CAPS=NO.

When operating in a system with the SYSPARMS DBCS=YES option specified, no distinction is made between uppercase
and lowercase. The rules regarding automatic conversion to uppercase do not apply.

Debugging Procedures

During the development of procedures coding errors are bound to occur. The &CONTROL TRACE and &CONTROL
TRACELOG statements allow you to request statements to be written to your terminal or the system log after variable
substitution and before execution. The &CONTROL statement can occur as frequently as required and can therefore be
placed strategically within the procedure.

The TRACELAB and TRACEALL options are available to provide label flow tracing and to include additional detail on the
trace records that are logged.
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The &CONTROL NOTRACE statement returns to normal processing. You will have imposed a limit to the maximum
number of trace messages that can be generated by a procedure. By default this limit is 100 messages and has been
imposed to stop excessive tracing consuming system resources.

The NCLTRACE command can be used from an OCS window to dynamically start or stop NCL procedure tracing while
an NCL procedure is executing. This lets you debug executing processes without having to stop them, edit the NCL to
include &CONTROL statements, and then restart them.

For more information about the NCLTRACE command, see the Online Help. For more information about the &CONTROL
verb, refer to the  NCL Reference section of this documentation.  

When testing procedures that use full-screen processing, the temporary inclusion of variables in a vacant area in a panel
can assist in tracking and development. These can be removed when the procedure has been completed.

The &WRITE statement can also be used to great advantage to display the contents of variables at specific points in
processing.

When using &WRITE from procedures operating in full-screen mode, the messages are queued and displayed in one
or more full-screen panels when the procedure terminates. Having completed the display of any queued messages, the
procedure ends.

Set Variables to a Particular Value
  

Assignment is the term used for the process of setting variables to a particular value. Assignment is either explicit, in
which case you use the assignment statement to change the value of a variable, or implicit, in which case the action of a
verb causes a change in value of a target variable (or variables).

Explicit Assignment Assignment Statement

The basic format of the assignment statement is:

&variable = expression

&variable
Is the name of the user variable or global variable whose value is to be changed. The variable might not actually
exist, in which case the assignment statement creates it then sets its value.
The name of the variable must be valid according to the rules for variable names.
If a system variable is specified as the target of an assignment statement a syntax error will occur.
Complex variables are supported.

=
Is written as shown, indicating that an assignment is required.

expression
Represents the value that is to be assigned to the target variable. If no expression is supplied the target
variable is assigned a null value, and the variable is automatically deleted. An expression is one of the following
constructs:

• A variable or constant whose value is to be assigned to the target variable.
• A built-in function such as &CONCAT, &SUBSTR, and so on. When a built-in function executes it produces a

result that is used as the value to be assigned to the target variable.
• An arithmetic expression. The arithmetic calculation is performed to yield a result, which is then used as the

value to be assigned to the target variable.
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Complex Variables in Assignment Statements

Use of complex variables within an assignment is supported. A complex variable requires multiple substitutions to
determine the final variable required. For example:

&&1

&A&1

An example of the use of complex variables is the accumulation of counts for different values. A counter is initialized for
each possible value. A single statement can then be used to increment the associated counter.

 Example: Complex Variables in Assignment Statements 

In this example, a variable (&1) can have the values A, B, or C and you want to count the occurrences of each of these.
This could be achieved in the following way:

&CNTA = 0

&CNTB = 0

&CNTC = 0

   .

   .

   .

&DOWHILE &CNT&1 NE &LIMIT

   .

   .

   processing to receive input and set &1 to A, B or C

   .

   .

   &CNT&1 = &CNT&1 + 1

&DOEND

The assignment statement target (&CNT&1) will be resolved to &CNTA, &CNTB or &CNTC prior to execution.

Implicit Assignment Using &ASSIGN

The &ASSIGN statement, which is an NCL verb, is used to assign values to multiple target variables in one operation. It
is common for procedures to operate with groups of related variables and to have the need to manipulate the values of all
the variables in a group.

Using explicit assignment statements to change the values of all the variables in a group is less efficient than using the
&ASSIGN statement.

&ASSIGN lets you define named or generic groups of source variables, and transfer source variable contents to
corresponding target variables, also named specifically or generically. Similarly, groups of target variables can be
assigned null values and deleted in a single operation.

Implicit Assignment Using Other NCL Verbs

While &ASSIGN is a verb designed specifically to allow multiple assignment operations, many other NCL verbs also
cause assignment of a new value to one or more target variables as the result of their execution. Examples of these
NCL verbs are &PARSE and &SETVARS. A complete description of these verbs and how to use them can be found in
the  NCL Reference section of this documentation. 

Verbs whose action results in retrieving information from an external source (for example, &FILE, &PAUSE) place the data
they receive into specified target variables. An implicit assignment of values takes place as a result of the execution of this
type of verb.
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Uppercase and Lowercase Variables

By default, when character data is assigned to a target variable, the data is converted to uppercase.

If you want to manipulate lowercase character data, use the &CONTROL NOUCASE processing option within your
procedure. The NOUCASE option stops the automatic translation of character data to uppercase on assignment
statements.

DBCS Support and Lowercase Data

If your system is operating with DBCS support active (SYSPARMS DBCS=YES), then the system regards all data as a
single case, and no uppercase or lowercase translation is performed. In this execution mode, the &CONTROL UCASE
option is ignored.

Variables and Storage Usage

Variables hold the data your procedures work with. This data occupies virtual storage in your product region or partition.
Therefore, the more variables you create the more storage your procedures will use.

While your product attempts to optimize storage usage, you should design your procedures to control the use of variables
and avoid creating large numbers of variables that are seldom referenced.

If the temporary use of an extremely large number of variables is required, then assign a null value to these variables
when they are no longer required to delete them and reduce the storage required by the procedure.

The &ASSIGN statement can be used to nullify large groups of variables in a single operation.

All storage used for NCL variables resides above the 16 MB line.

NCL Table Manipulation

The discussion of variables and substitution has so far concentrated on using simple and complex variables as single data
entities. You can also construct tables of data using multiple individual variables using either of two common techniques:

• You can use complex variables, for example, &DATA&INDEX where the variable &INDEX contains a number (for
example, 1,2,3), so generating variable names of &DATA1, &DATA2, &DATA3, and so on.
This technique is fairly efficient for small tables, but the overheads of creating and managing large numbers of
variables become significant when dealing with large tables. However, it is only suitable for numeric table indexes, or
short alphanumeric indexes that do not contain any characters that are invalid in an NCL variable name.

• The second technique uses the complex variable approach described previously, but each entry in the table is
represented by 2 (or more) variables (for example, &KEY&INDEX, and &DATA&INDEX). One contains the key value,
and the others the data values. The table is searched by incrementing an index variable, and comparing the key
variable to the search value. When a match is obtained, the index variable is used to build the complex variable name
containing the data.

Vartable Facility
  

A vartable is an in-storage table with the following attributes:

• A name, assigned when the table is created, and used to refer to the table.
• A scope, which can be one of:
PROCESS

(Default) Indicates that the table is only visible to the NCL PROCESS that allocated it. It is automatically freed
when the process terminates, if not explicitly freed beforehand. Table names must be unique within a process, but
different processes can operate using different tables with the same name.
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REGION
Indicates that the table is visible to all NCL processes in a processing region. For a signed-on user, this means all
NCL processes running in either NCL window, under the User Services menu, MAI script procedures, and so on.
The table is automatically freed when the region terminates (for example, when the user signs off), if not explicitly
freed beforehand. Table names must be unique within the region, but different regions can use different tables of
the same name.

SYSTEM
Indicates that the table is visible to all NCL processes in this address space. The table is automatically deleted
when your product terminates, if not explicitly freed sometime beforehand.
SYSTEM scope replaced GLOBAL in an earlier version but the use of GLOBAL is supported.
AOM
Indicates that the statement refers to a mirrored vartable if AOM has started.

• A key length, from 1 to 256 characters long. Each table can have a different key length.
• Zero or more entries, consisting of:

– A key. Every entry must have a unique key, which can be numeric.
– Up to 16 items of data, or an unlimited number of data items if DATA=MAPPED is specified. Each item can be from

0 (null, not present) to 256 characters long. The data value is null if no data is provided for an item when an entry is
added.

– A counter field, which is initialized to 0 when an entry is created, and can be reset to any value, or adjusted by any
amount, on update calls.

– A user correlator field. This field is maintained by the system, and can be used to provide update synchronization
for tables shared between NCL processes (that is, for tables with SCOPE= REGION or SYSTEM only).

The entries in a table are maintained in ascending key field value order. The retrieval option of &VARTABLE allows
sequential retrieval in ascending or descending order.

&ZFDBK Values

The &ZFDBK system variable is set by the &VARTABLE verb to indicate the success of the action. Most of the possible
values are documented in the  NCL Reference section of this documentation. Vartables with SCOPE=AOM can
also return other &ZFDBK values; these values are fully described under each &VARTABLE option, all of which are
documented in the  NCL Reference section. 

&VARTABLE Manipulation Facilities

&VARTABLE provides the following table manipulation facilities:

ADD
Add an entry to a vartable.

ALLOC
Allocate a new vartable.

DELETE
Delete an entry from a vartable.

FREE
Free (unallocate) an existing vartable.

GET
Get (retrieve) an entry from a vartable.

PUT
Add or update (if there) an entry in a vartable.
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QUERY
Query the existence of a vartable, and optionally return attribute information.

RESET
Delete all entries in an existing vartable, but preserve the definition of the table (like doing FREE/ALLOC).

UPDATE
Update an existing entry in a vartable.

The functions ALLOC, FREE, RESET, QUERY provide table-level manipulation. ADD, PUT, UPDATE, DELETE, GET are
used to manipulate entries in a table.

Shared Table Updating

Tables allocated with a scope of REGION or SYSTEM can be accessed by any number of concurrently running
NCL procedures. An NCL procedure can be interrupted at any time and another procedure can be scheduled. If two
procedures are manipulating the same table, the possibility of logical corruption exists.

 Example: Shared Table Updating 

In this example, assume that the entry with key KEY001 has a data content of 10 before the code is executed.

procedure 1 procedure 2

&K = KEY001

&VARTABLE GET ID=T1 +

            SCOPE=SYSTEM +

            KEY=K FIELDS=D VARS=DATA

&D = &D + 1  -* &D now 11

-*

-* system interrupts procedure 1, schedules procedure 2

-*

                     &K = KEY001

                     &VARTABLE GET ID=T1 +

                                 SCOPE=SYSTEM +

                                 KEY=K FIELDS=D VARS=DATA

                     &D = &D + 1  -* &D now 11

                     &VARTABLE PUT ID=T1 +

                                 SCOPE=SYSTEM +

                                 KEY=K FIELDS=D VARS=DATA

                     &END

-*

-* system re-schedules procedure 1

-*

&VARTABLE PUT ID=T1 +

            SCOPE=SYSTEM +

            KEY=K FIELDS=D VARS=DATA

If the data in the table entry was being used as a counter, instead of having 12 (because of 2 adds), it only has 11, as the
update done by procedure 2 is lost.

There are three solutions to the problem:

• If a single counter is being maintained in each entry, there is no need to get, alter, then update the table entries.
Instead, you can use the ADJUST= or FIELDS=(ADJUST) options of the &VARTABLE PUT, UPDATE, or ADD
operands to change the system-maintained counter fields in the entry without interference from any other procedure
that is using the table. The previous example could be written as:
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&K = KEY001

&VARTABLE PUT ID=T1 SCOPE=SYSTEM +

           KEY=K ADJUST=1

This would insert a new entry if it did not already exist, and add 1 to the (zeroed) counter, or update an existing entry
by adding 1 to the current counter value.
This approach is extremely useful for event counting, where the event (for example, a particular message ID) is
described by the key.

• Use the &LOCK verb to lock the key value during the manipulation:
&LOCK TYPE=EXCL .....  use key as resource name....

&VARTABLE GET ...

...  manipulate the table entry

&VARTABLE UPDATE ...

&LOCK TYPE=FREE ..... 

The &LOCK verb is described in the NCL Reference section of this documentation.
This approach allows almost any manipulation to take place. However, for heavily accessed tables, the overheads of
LOCK/UNLOCK could be excessive. If you do not know the key of an entry in advance, you might need to lock the
entire table.

• If we assume that minimal contention for any one table entry, a third approach is to consider we can access it and only
redo our work if someone else actually changes the entry while we are performing calculations.
Remember that each entry in a vartable contains a user correlator. This is a system-maintained update counter. An
&VARTABLE GET operation can request that the current value of the correlator for the requested entry be returned
in a nominated variable. The actual format of the correlator is of no consequence, and should not be altered by the
procedure.
When the procedure issues the &VARTABLE UPDATE, &VARTABLE PUT, or &VARTABLE DELETE, the name of the
variable containing the correlator should be supplied in the VARS list (and .USERCORR specified in the FIELDS list).
The system checks that the correlator matches the current value of the correlator in the current table entry, and only if
they are the same, performs the update or delete operation (if PUT, and the entry is new, the correlator is ignored).
Following the update, the correlator in the table entry is given a new, unique value (again, of no consequence to the
procedure).
Obviously, if two procedures issue a GET for the same entry, with no intervening updates to that entry, they will both be
given the same correlator value. But, if both then attempt to update that entry, supplying the same correlator value, the
second update will fail (with &ZFDBK set to 8), and it should reissue the GET, and redo the update logic.

 Example: Shared Table 

&K = KEY001

.RETRY     -* loop here if update fails on correlator

           -* mismatch

&VARTABLE GET ID=T1 SCOPE=SYSTEM KEY=K +

        FIELDS=(.DATA,.USERCORR) VARS=(D,UC)

           -*

           -* manipulate the entry data (in &D).

           -*

&VARTABLE PUT ID=T1 SCOPE=SYSTEM KEY=K +

        FIELDS=(.DATA,.USERCORR) VARS=(D,UC)

&IF &ZFDBK = 8 &THEN &GOTO .RETRY-* loop if

                                 -* changed

NOTE
Because no locks are held, there is no extra work to release those locks should the procedure encounter an
error condition while manipulating the data.
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Also, if the GET is using an OPT= that retrieves a different key value record (for example OPT=GEN), you do not need to
know in advance what key value to lock. If &LOCK had to be used in this case, you might need to lock the entire table.

NOTE
The use of the user correlator can be forced, for a particular table, by specifying USERCORR=YES when
allocating it.

(To contrast these two views, (2) can be regarded as the conservative approach, and (3) can be regarded as the
aggressive approach.)

Retrieval Techniques

The &VARTABLE GET statement allows an NCL procedure to retrieve an entry from a vartable, placing the key, data,
counter, and possibly user correlator, into nominated NCL variables. The specific entry returned depends on both of the
following:

• The value of the OPT= parameter on the &VARTABLE GET statement
• The value contained in the NCL variable nominated on the KEY= parameter of the &VARTABLE GET statement,

unless OPT=FIRST or OPT=LAST is specified, in which case the KEY= parameter is not permitted.

The default OPT= parameter is OPT=KEQ, which searches the nominated vartable for an exact EQUAL KEY match.

Most of the other OPT= values are straightforward:

KGE
Retrieve the entry with the lowest key value greater than or equal to the supplied key value.

KLE
Retrieve the entry with the highest key value less than or equal to the supplied key value.

KGT
Retrieve the entry with the lowest key value greater than the supplied key value.

KLT
Retrieve the entry with the highest key value less than the supplied key value.

GEN
Retrieve the entry with the lowest key value generically equal to the supplied key value (that is, match for as many
non-blank characters in the supplied argument, and the fewest non-blank characters after).

Two OPT= values allow retrieval of the entry with the lowest key (OPT=FIRST), or highest key (OPT=LAST). When used
in conjunction with the OPT=KGT or OPT=KLT options in a loop, a table can be sequentially read (the &VARTABLE GET
description illustrates this).

OPT=IGEN

The remaining OPT= value, OPT=IGEN (Inverse GENeric), has special use. The definition is: Retrieve the entry with the
longest key value equal to the supplied key value, but at least one character long. For example, a search key of ABCDE
searches as follows:

1. For ABCDE; if no match is found, the search continues for...
2. ABCD; if no match, it would then search for...
3. ABC; and so on through...
4. AB and...
5. A

This retrieval option is especially suited for screening messages by message identifier, where generic identifiers (for
example, IEF) control all messages that start with that identifier, and less-generic identifiers (degenerating to specifics,
such as IEF431I) override the generic identifier in a particular case.
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By loading a table with these identifiers, an incoming message identifier can be looked up in one GET OPT=IGEN
statement, to find the most-specific match. This avoids looping to examine lists of shorter and shorter identifiers.

&VARTABLE Syntax Descriptions

For a complete description of the &VARTABLE verb and its options, refer to the NCL Reference section of this
documentation.

Mirrored Vartables

NOTE
Mirrored vartables are only available if your region includes Automation Services products.

A mirrored vartable can be used to control an AOM screening table. For example, message IDs can be stored in a
mirrored vartable, and message suppression and routing can be controlled dynamically by adding or deleting entries in the
table. Using the LOOKUP screening statement, messages that are matched by message ID can have various attributes
assigned or altered.

The ability to dynamically add entries to a mirrored vartable, by screening table code, allows statistics on such things as
message ID to be easily accumulated.

If AOM is not started when a vartable with a scope of AOM is allocated, no mirroring takes place. When AOM START is
issued, all existing SCOPE=AOM vartables are mirrored. When AOM STOP is issued, all mirrored vartable copies are
deleted; the standard vartable remains. If a mirrored vartable is allocated while AOM is started, it is mirrored immediately.

Differences Between Mirrored and Standard Vartables

A mirrored vartable is a standard vartable, allocated with a scope of AOM. SCOPE=AOM is similar to SCOPE=SYSTEM;
any NCL procedure can refer to a SCOPE=AOM vartable, but these vartables are logically separate to SCOPE=SYSTEM.
That is, there can be a table with an ID=TAB1 in both SCOPE=AOM and SCOPE=SYSTEM.

Mirrored vartables are distinguished from standard vartables by using the &VARTABLE verb to maintain mirrored
vartables. This copy can be read from, added to, and updated by an AOM screening table.

In z/OS, the mirrored copy is maintained in (E)CSA; in VM, it is maintained in your product storage. SYSPARMS
AOMMIRST=n sets the maximum amount of storage in kilobytes that can be used by mirrored vartables.

Update Mirrored Vartables

When a new entry is added to the mirrored vartable by an NCL procedure, the new entry is automatically copied into the
mirrored copy of the table.

The mirrored copy contains the following:

• A copy of the key (always 16 characters)
• A copy of the first 8 bytes of the DATA1 data field (blank padded if necessary)
• The .AOMID attribute
• An encoded version of the .AOMATTR attribute string
• A counter field .AOMCOUNT

When an existing entry is updated or deleted, the appropriate action is also performed on the mirrored copy. The
screening table LOOKUP statement cannot update data in an entry, or delete an entry, but can update the count field in
the mirrored entry.

When a screening table LOOKUP statement adds a new entry, the downward mirroring is not performed immediately, but
is performed as soon as is necessary. This happens when:
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• &VARTABLE GET retrieves an entry with that key value.
• The entry can be sequentially accessed.
• GET OPT=FIRST or LAST is specified. In this instance all pending mirroring is performed immediately.

These rules allow the mirrored copy of the vartable to be accessed with no serialization. This enhances the performance
of the screening table.

AOM Attributes of Mirrored Vartables

Mirrored vartables support several extra data fields in a table entry.

.AOMID
This attribute allows a 1- to 12-character AOM identifier to be stored or retrieved. When a LOOKUP statement
assigns the ID attribute on a successful lookup, this value is assigned as the ID of the current message and is
available to AOMPROC in the &AOMID system variable. If the supplied value is blank, the AOMID in the table
entry is regarded as not specified, and a LOOKUP ASSIGN statement of ID will not override the current ID value
for the message.

.AOMATTR
This attribute lets you set a list of AOM message attributes. Each allowable attribute is encoded into a 1- or 2-
character value and placed into a particular position in a character string. The blank and dash (-) have special
meaning. A blank in any position means that the associated attribute is to be regarded as not specified. This
means that when a LOOKUP statement assigns an attribute from a table entry that is not specified, the current
attribute value is not changed. A dash (-) means that the current value of the associated attribute is not to be
changed and acts as a place holder when updating attributes that are further down in the attribute string.
The following message attributes can be encoded in a .AOMATTR string:

• Position 1 

z/OS delete option. Y-YES, N-NO, F-FORCE.
Position 2

ALARM option. Y-YES, N-NO.
Position 3

MONITOR option. Y-YES, N-NO.
Position 4

INTENSITY option
H-HIGH, N-NORMAL, L-LOW.

Position 5
NRD option. Y-YES, N-NO, O-OPER.

Position 6
TRACE option. S-START, F-FINISH, *-This one.

Position 7
ROUTE option. P-PROC, O-PROCONLY, M-MSG, B-BOTH, L-LOG, N-NO.
Refer to local/remote route options. If LCLROUTE and/or RMTROUTE are also specified, they override
any value set here. If both positions are set and are different, this position is returned as not specified (-).

Position 8
HLITE option. N-NO, R-REVERSE, B-BLINK, U-UNDERSCORE,

Position 9
COLOR option. N-NO, B-BLUE, R-RED, P-PINK, G-GREEN, Y-YELLOW, T-TURQUOISE, W-WHITE.

Positions 10-11
MSGCODE value. 2 hexadecimal digits.
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Positions 12-19
8 user flags. Each can be Y-YES, N-NO.

Position 20
LCLROUTE option. P-PROC, O-PROCONLY, M-MSG, B-BOTH, L-LOG, N-NO

Position 21
RMTROUTE option. P-PROC, O-PROCONLY, M-MSG, B-BOTH, L-LOG, N-NO

Position 22
DOM-TRACK option. Y-YES, N-NO.

Positions 23-30
8 RMTCLASS values. Each can be Y-YES, N-NO.

If a string shorter than 30 characters is specified it is padded to 30 characters with dashes. A new entry is
regarded as having all attributes as not specified prior to processing any supplied .AOMID or .AOMATTR values.
When retrieving a table entry, if the .AOMATTR values are retrieved, a 30-character string is always returned,
however some positions can be blank.

.AOMCOUNT
This attribute cannot be set or updated but can be retrieved by using the &VARTABLE GET statement. This is a
counter that is incremented if the COUNT option is specified in the LOOKUP statement. It can be used as a hit
counter. A new table entry has this field initialized to zero before the implied count if it is added by a LOOKUP
statement with both ADD and COUNT specified.

.AOMTHIT, .AOMTMISS, .AOMTADD
These attributes are counters. The counters can be accessed using these field names in the &VARTABLE
QUERY statement.
.AOMTHIT

Counts the total number of LOOKUP statements, with TOTAL specified, that found a matching table entry.
.AOMTMISS

Counts the total number of LOOKUP statements, with TOTAL specified, that did not find a matching table
entry (including those that later added a new entry).

.AOMTADD
Counts the total number of LOOKUP statements, with TOTAL specified, that added a new entry. These
are also counted in the .AOMTMIS, since no match is found.
These counters are initialized to zero when a table is allocated or reset.

Arithmetic in NCL
  

 

About Arithmetic in NCL

Arithmetic NCL statements yield the mathematical result of a calculation and place it in a nominated variable.

Arithmetic is therefore performed as an explicit assignment operation. NCL arithmetic statements are simply a special type
of assignment statement.

NCL supports simple or compound arithmetic expressions involving positive or negative numbers. NCL classifies numbers
as follows:
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• Real numbers that are whole numbers, or numbers containing a decimal fraction. Real numbers can be expressed
using scientific notation. The range of numbers supported are those with positive absolute values not higher than +1E
+70 and not less than +1E-70, and with negative absolute values not higher than -1E-70 and not less than -1E+70.

• Integer whole numbers only, which are a subset of the real number range, but are not expressed in scientific notation,
and lie in the range +2147483647 to -2147483648.

NOTE
Positive and negative real numbers that lie in the range +1E-70 down to -1E-70 are treated as 0.

Integer Arithmetic

NCL performs integer arithmetic by default. This means that an expression that contains only integers yields only integers
as a result.

The problem with integer arithmetic is that it does not allow you to use decimal calculations to get accurate results. The
use of integer arithmetic is controlled by the &CONTROL INTEGER operand.

 Example: Integer Arithmetic 

The following example yields the answer 2:

10 / 4 (10 divided by 4)

Real Number Arithmetic

NCL treats numbers with decimal points, or expressed in scientific notation, as real numbers and uses floating point
arithmetic in the evaluation of real number expressions. The result of a real number calculation, as with integer arithmetic,
is placed in a target variable. Unlike integer arithmetic however, the result is not a simple integer but is maintained in the
scientific notation form.

The number 22.8 is therefore held in a variable as:

+.22800000000000E+02

which means:

0.228 times 10 to the power of 2

A special built-in function, &NUMEDIT, is used to reformat real number results into conventional format so that they can
be displayed as standard decimal numbers.

&CONTROL REAL

NCL always uses real number arithmetic if the &CONTROL REAL operand is in effect. This means that even if an
operation contains only integers, real number arithmetic is used and the result is placed in the target variable in scientific
notation form. It also means that calculations are performed accurately, so that whereas, in the example of integer
arithmetic given earlier, the result of dividing 10 by 4 is given as 2, with real arithmetic the answer would be the precise
answer of 2.5 but expressed in the result variable as:

+.250000000000000E+01

If you do not code &CONTROL REAL (which means that the default &CONTROL INTEGER is in force), NCL
automatically performs real number arithmetic if real numbers are present in any arithmetic expressions. This automatic
switch to real number mode is transparent to your arithmetic functions but is of significance if you want to perform
comparison operations where real numbers are involved.
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Comparisons With Real Numbers

You must use &CONTROL REAL to switch to real number operation if you want to perform comparisons of real numbers.
This is because the &IF statement does not know implicitly whether a variable containing a value such as:

+.986000000000000E+05

is a real number in scientific notation or simply a character string that starts with a plus sign.

Arithmetic Expressions

A simple arithmetic expression in NCL consists of two numbers (real or integer) separated by an arithmetic operator. For
example:

1 + 2

497021 - 7832

0.08 + 76.889

38 - 97

1E5 - 22.9

44 / 11

A number can also be the name of a variable that contains a numeric value, for example:

&A + 1

&COUNTER + &INCREMENT

The number on the left is operated on by the number on the right. There must be one or more blanks between the
operator and the numbers on each side of it.

An expression can also be enclosed in parentheses, in which case blanks are not mandatory between the numbers and
the operator. Parentheses can also be used to control the order in which the statement expressions are evaluated.

A compound arithmetic expression consists of two or more numbers and operators, surrounded by parenthesis, which are
processed according to the standard rules of precedence to yield a result, for example:

(32 + 6) - (7.8 * 2)

would yield 38 - 15.6 giving an answer of:

+.224000000000000E+02 equivalent to 22.4.

Arithmetic Operators
  

The arithmetic operators are symbols used to specify the operation required when a simple expression is evaluated. The
operators used by NCL are, in precedence groups:

**
Exponentiation

/
Divide (REAL number arithmetic)

/
Divide quotient (INTEGER arithmetic)

\
Divide remainder (INTEGER arithmetic)

*
Multiplication
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-
Subtraction

+
Addition

Within each group, the individual operators have equal precedence. The multiplication operator is therefore no more or
less significant than the divide operators. Processing of these operators takes place in strict left to right sequence within
the expression.

While most of the operators are familiar, the divide options differ depending upon the arithmetic mode that is being used,
REAL or INTEGER.

Divide (REAL Arithmetic)

When a division operation is performed in which one or both numbers are real, the result is placed in the target variable as
a single real number in scientific notation. The result is not split into quotient and remainder.

 Example: Divide 

&RESULT = (288.5 / 45)

yields a value in &RESULT of:

+.641111111111110E+01  equivalent to 6.41. 

Divide Quotient (INTEGER Arithmetic)

When you are using integer arithmetic, the Divide Quotient operator (/) produces division of the leftmost number by the
rightmost number and yields the quotient as the result.

 Example: Divide Quotient 

5 / 2 is 2. 

NOTE
If you code &CONTROL INTEGER, where either operand is a non-integer real number, the operation is treated
as a real number division and yields a real number result in the target variable.

Divide Remainder (INTEGER Arithmetic)

When you are using integer arithmetic the Divide Remainder operator (\) produces division of the leftmost number by the
rightmost number and yields the remainder as a result.

 Example: Divide Remainder  

5 \ 2  is 1.

This operator is invalid for real number arithmetic and causes a syntax error when encountered.

Divide by Zero

An attempt to divide by zero causes a syntax error and terminates the procedure.

Precedence of Operators

In a simple expression there is only one operator so no precedence considerations arise. The calculation is performed
according to the operator.
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In a compound expression, the evaluation proceeds from left to right with operators being processed according to the
standard rules of precedence. So, in a compound expression such as:

(2 + 3 * 4 ** 2)

there are three operators, which are processed in the order:

**
Exponentiation

*
Multiplication

+
Addition

The expression is therefore processed in three steps as follows:

4 ** 2=16

16 * 3=48

48 + 2=50

So an assignment statement coded as:

&A = (2 + 3 * 4 ** 2)

results in &A being assigned a value of 50.

Parentheses to Control Evaluation Order

Although optional, it is often easier to code an expression in parentheses so that the formula being calculated is easier
to read. In fact, you might have to code expressions in parentheses to ensure that your calculation is processed as you
intend.

For example, the previous example shows that the result of the compound expression:

(2 + 3 * 4 ** 2)

is 50.

However, you might have meant something different and coded:

((( 2 + 3 ) * 4 ) ** 2)

In this case the expression contained in the deepest pair of parentheses is always evaluated first, which causes the
calculation to proceed as follows:

( 2 + 3 ) =5

( 5 * 4 ) =20

( 20 ** 2)=400

which is obviously a completely different result from the one obtained when the same expression was coded without
parentheses.

The use of parentheses to delimit the simple expressions within a compound expression is recommended for clarity of
understanding.

NCL Substitution and Expressions

Where a variable is to be used as input to an arithmetic expression, the variable should be enclosed in parentheses
to ensure that it is evaluated before an operator is applied to it. This is important where the variable contains a signed
number.
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For example, consider the following:

&A ** 2

When &A contains 5, the value is 25. However, if &A contained -5, the answer would be -25. This is due to NCL
substitution, which evaluates the expression as follows:

-5 ** 2 = -(5 ** 2) = -25

To ensure that the sign of the variable value is interpreted correctly, parentheses should be used as follows:

(&A) ** 2

This will give the correct answer of 25.

Signed Numbers

Positive and negative numbers are supported. The result of an expression which yields a negative number carries a minus
sign when assigned to the variable that is the target of the assignment statement.

 Example: Signed Numbers 

&A = 5 - 8

assigns a value of -3 to &A.

&A = (288.5 * 2)

assigns a value of +.577000000000000E+03 to &A.

Format Numbers

When you need to display a number, either integer or real, that is held in a variable, you will often have to format the
output so that it is aligned correctly in a field or column of numbers.

The &NUMEDIT built-in function lets you reformat any number held in a variable by specifying three parameters:

• The number of characters that the mantissa (the number to the left of the decimal point) is to occupy, padded on the
left with blanks if necessary.

• The number of significant decimal positions that is required.
• Optionally, whether the number is to be kept in exponent format.

 Examples: &NUMEDIT Usage  

In these examples the character ^ represents a blank.

&A = (2 * 88) results in ( &A = 176 )

&B = &NUMEDIT (0,2,0) results in &A( &B = 176.00 )

&A = (2 * 88) results in ( &A = 176 )

&B = &NUMEDIT (5,2,0) results in &A( &B = ^^176.00 )

&A = (4.8 + 6.998) results in ( &A = +.117980000000000E+02 )

&B = &NUMEDIT (8,5,) results in &A( &B = ^^^^^^11.79800 )

&A = (2.3 ** 2) results in ( &A = +.529000000000000E+01 )

&B = &NUMEDIT (4,4,E) results in &A( &B = ^^^5.2900E+00 )

For more information, refer to the  NCL Reference section of this documentation.

NOTE
The width of the mantissa will always be at least the number of characters in the mantissa, even if the mantissa
parameter is less than the actual number of characters. The first example shows this, where the mantissa
parameter is 0 but the mantissa length is three characters (176).
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The E format of &NUMEDIT always returns one decimal digit to the left of the decimal point.

Designing Interactive Panels (Panel Services)
 

About Panel Services

The Panel Services facility lets you design and implement your own full-screen display formats. Using this facility, you can
create NCL procedures for communicating with terminals using full-screen displays, referred to as panels. These panels
enable NCL processes to display output data for you, and can be designed with input fields for communicating back to
these NCL processes:

• Panel Services can be used by NCL processes executing in any NCL environment associated with a display window.
• Panel Services is supported by an online editor which can be used to create and modify panels.
• Panels can be defined to take advantage of such 3270 features as light-pen and cursor selection. Full-color and

extended highlighting support is available on the appropriate terminals.
• Internal editing and validation can be selected for individual input fields to minimize the validation required within NCL

procedures.

Logical Screen Manager

Display panels are monitored by a Logical Screen Manager (LSM) which means that only changed data is written to the
screen. This ensures that the minimum amount of necessary data is transmitted. Wherever possible, LSM compresses
datastreams to ensure they operate efficiently. Using an LSM provides other benefits:

• The peppering effect of data as it is written to some displays is eliminated.
• Screen flashing is minimized.

How You Create or Change Panels

You create and change panels by using an online editor-select option P from the MODS : Primary Menu. You must be
authorized to use this facility. Sites can limit the number of concurrent users by restricting the amount of storage available
to the online editor.

NOTE
For more information about using the online editor, see the Managed Object Development Services Guide.

When you create a panel, you give it a unique 1- to 12-character name, which is nominated whenever a request is made
to display the panel. Once defined, panel details are stored in a VSAM database and can be updated as required.

The standard split-screen facilities are useful when designing panels. The panel editor can be used on one window, while
the panel test facility of Edit Services displays the current version of the panel being developed on the other.

Invoke Full-screen Panels

Once defined and saved, a panel can be displayed immediately. Panels for display are usually selected using an NCL
procedure containing an &PANEL statement. Other NCL statements such as &LOGON can nominate a panel for display
under specific circumstances.

If you try to display a panel that has not been defined, the procedure terminates and displays an error message. You can
use the &CONTROL PANELRC statement to receive notification of processing anomalies (including referencing non-
existent panels). Your procedure can detect this fact and pre-empt termination to continue processing.
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Synchronous and Asynchronous Panel Displays

An NCL procedure can issue an asynchronous panel statement or a synchronous panel statement:

• Asynchronous panel statements provide a panel display, but the procedure continues execution without waiting for
input from the terminal.

• If a synchronous panel is displayed, further processing of the NCL procedure stops until you press an Enter key,
a Function key, or provide some other input from a light pen or cursor select key. Control then returns to the NCL
procedure following the &PANEL statement. The NCL procedure can then process the data just entered from the
terminal.

If a synchronous panel has been displayed for a specific length of time without input from an operator, control can be
returned to an NCL procedure automatically. The default panel operation is synchronous.

NOTE
The synchronous state is simpler to understand than asynchronous, and descriptions of panel operations
assume synchronous operation unless stated otherwise.

Fixed and Variable Data in Panels

Panels contain a combination of fixed data and variable output data:

• Fixed data is the screen captions, field identification text, and other static screen information defined when the panel is
created. This does not change when the panel is displayed.

• Variable output data is data generated by the system when the panel is displayed. It replaces variables positioned
within the panel created by the editor. Data is extracted from NCL variables available at the time the panel is invoked.

Variable output data can be displayed in one of the following:

• Protected output-only fields (where the data comprises either system or user variables).
• Unprotected input fields, for any user variables. Once displayed, you can enter data into the unprotected input fields.

Panel Services then inserts this data into the user variable for each field, so it is available for further processing by
NCL procedures.

Panel Design
Each panel design can contain a series of up to 62 lines, each 80 characters long, and one or more fields. A field
character precedes each field. The field character identifies the attributes for that field. These attributes prescribe the
following:

• The field type (input, output, selector pen detectable, or null)
• The intensity (brightness) of the display
• Optional editing rules
• The color and extended highlighting used when the field is displayed (for appropriate terminals)

Design Guidelines

When creating or modifying a panel, enter panel details exactly as you want them to display. To avoid confusing the users
of your panel:

• Give careful consideration to the use of highlighting and color. Ensure these are not used excessively and do not
detract from their effectiveness.

• Use color selection and message placements consistently for all panels in a similar series.
• Clearly identify and caption input fields to describe the input data you require.
• Do not have too many fields on a panel. If necessary, spread data or solicit input over several panels to avoid crowding

a single panel.
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When a panel is to be displayed, its associated control statements are parsed and any variable substitution performed.
This allows control statements to be dynamically tailored.

Field Characters

Each panel line has one or more fields, starting with a field character which prescribes the field attributes.

You must specify a #FLD control statement for each field character your panel requires. There are two ways of defining
field characters:

Character mode
To specify character mode, use any special character other than an alpha or numeric character, and excluding
ampersand (&), blank, or null.

Hexadecimal mode
To specify hexadecimal mode, enter the hexadecimal value for the character (for example, X'FA'). Use any
hexadecimal value in the range X'01' to X'FF', excluding the values X'0E', X'0F' and any values which correspond
to the EBCDIC values of characters not allowed on character mode fields. Hexadecimal mode is used where you
need a very large number of field types within one panel and there are insufficient special keyboard characters
available to accommodate all of the field characters you require.

NOTE
If using hexadecimal mode field characters, you must prime the panel definition with the preparse option to
assign correct values to field character positions in the actual panel.

Field Types

Each field is allocated a field type which prescribes the method for processing the field. Four field types are supported:

OUTPUT
Display only. No data can be entered from the screen.

INPUT
You can both display and enter data.

SPD
Selector pen detectable; data cannot be typed in.

NULL
Display only. Although unprotected, any data entered will be ignored.

Any mixture of these field types can be defined to suit the requirements for a panel you are designing.

The field character that precedes each field determines:

• The field type
• The display characteristics of the field (intensity, color, highlighting)
• (For input fields) the internal validation rules that must be obeyed for data entered in that field. Such rules can specify,

for example, that a field is mandatory, must be numeric, cannot contain imbedded blanks, or must be a valid date, and
so on.

Each field character you define, occupies the equivalent screen position when the panel is displayed, but appears as a
blank character (the attribute byte).

The field proper starts from the next position after the field character, and continues to the next field position on the same
line, or to the end of that line where there is no intervening field. Fields do not wrap round from one line to the next.

The three standard default field characters are:

%
high-intensity, protected (no input)
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+
low-intensity, protected (no input)

_
high-intensity, unprotected (input, no validation).

These do not require definition by a #FLD statement.

Define any additional field characters you need using the #FLD statement. The attributes for the defaulted characters can
be modified. The #OPT statement can be used to nominate alternative standard field characters, so that %, +, and _ can
be used within the panel and not processed as field characters.

Column 1 of each line of a panel must be a valid field character; if one is not defined, the attributes for the second
standard field character, (normally as +, for low-intensity, protected) are used to replace any data incorrectly placed in that
column.

Sample Panels

The following sample panel uses default field characters.

%-------------------- Electronic Memo -------------------------- 

+SELECT  OPTION%===>_SELECT+ 

%       1+Create a Memo 

%       2+Send a memo 

%       3+Display incoming memo 

%       4+Delete an incoming memo 

%       5+Exit from this function

In this sample panel, all fields preceded by % display in high-intensity and are protected from data entry. All fields
preceded by + display in low-intensity and are also protected. The only field available for input is on the third line,
preceded by an underscore (_). The word SELECT identifies the NCL user variable that receives the data you enter in this
field once the Enter key is pressed.

By default, the cursor is placed at the SELECT field, as this is the first (and only) field requiring input; no other cursor
position has been specified.

NOTE
The ampersand (&) normally associated with a variable is omitted here.

Assume that our sample panel is called PANEL1. The NCL procedure to display this panel is:

NOTE
&PANEL PANEL1

When displayed, field characters are removed and the required terminal attribute characters are substituted.

The following sample panel shows how the panel defined in PANEL1 appears, when displayed.

NOTE
In all figures, the underline symbol (_) designates the cursor location.

-------------------- Electronic Memo --------------------------

  SELECT OPTION ===>_

        1 Create a Memo

        2 Send a memo

        3 Display incoming memo

        4 Delete an incoming memo

        5 Exit from this function 
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Override the Input Attribute

Panels generally contain a set of input and output fields which remain relatively fixed. The fields might need to be
switched from input to output as a group.

For example, a panel used to add, browse, and update a record has three groups of input fields. They can be:

• Only input during add
• Input during an update (data fields)
• Always input (command fields and so on.)

Separate field attribute characters can be used and switched from TYPE=INPUT to TYPE=OUTVAR.

There are however special cases (field level security for example) where individual fields or unpredictable groups of fields
might need to be protected. The &ASSIGN OPT=SETOUT verb can be used to force the protection of a variable, even if it
appears in an input field in a panel. A check is made against the current standard field attributes when a field is forced to
output. If the attributes of the field match the attributes of one of the standard input fields, the field attributes (such as color
and highlighting) are switched to the attributes of the corresponding output field.

Control How Long a Panel is Displayed

Panels do not always have to accept operator input, although this is the most common mode of operation. NCL interfaces
to other system components allow you to set up monitoring functions with display-only panels requiring little or no operator
entry.

Alternatively, you might want an NCL procedure to resume control if no input is received within a certain time.

By default, whenever a synchronous panel is displayed, Panel Services waits indefinitely for entry from an operator.
However, the INWAIT operand of the #OPT control statement lets you override this.

INWAIT lets you specify a time (in seconds or parts of seconds) for Panel Services to wait before control is returned to the
invoking NCL procedure. During this interval, standard keyboard entry is accepted and processed normally. Once the time
interval expires, control returns to the invoking NCL procedure.

This facility has many applications. For example:

• If a panel displays many high-intensity fields for long periods, you can get screen burnout. Use INWAIT to force a
return of control after 20 minutes (for example), when a blank panel replaces the display panel. The original panel can
be redisplayed when any input is received.

• If you specify INWAIT=0, keyboard entry is not accepted and control returns to the NCL procedure once the panel is
displayed. This could be useful for displaying a message while the NCL processes the last user request.

For more information about the format of the INWAIT operand, see the #OPT statement description in the reference
section.

NOTE
The INWAIT function does not apply to asynchronous panel operations.

Analyze Panel Input
The &INKEY system variable returned to the NCL procedure following a synchronous &PANEL statement, is set to
indicate how input was made (for example, by using the Enter key).

After a panel is displayed, Panel Services waits for either of the following conditions:

• For you to complete input (signaled by pressing the Enter key or some other function key)
• For a time-out interval to expire (where an INWAIT period has been specified on the #OPT control statement)

The &INKEY system variable can be tested to find out whether operator input has occurred, and to provide support for
Function keys.
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If the INWAIT time period elapses, &INKEY is set to a null value. If INWAIT did not expire, &INKEY is set to one of the
strings in the following table:

 Entry Type  &INKEY Value 
Enter key ENTER
Function key F01 through F24 (always four characters)
PA key PA1 through PA3
Light pen ENTER

NOTE
 If &CONTROL PFKMAP is in effect, F13 to F24 are presented as F01 to F12.

&INKEY can be tested like any other system variable, for example:

&IF &INKEY EQ PF01 &THEN &PANEL HELP

Remember that where INWAIT is used a null value can be set for &INKEY. Therefore, &IF statements using &INKEY
must allow for a possible null value syntax error if &INKEY is eliminated from the statement by variable substitution. This
allowance can be achieved as follows:

&IF  .&INKEY  EQ  .  &THEN &GOTO .NOINPUT

Alternatively, to determine if the INWAIT timer has expired, use return codes from Panel Services as requested by
&CONTROL PANELRC. In this case, a return code of 12 is set in the &RETCODE system variable to indicate the INWAIT
time interval has expired.

NOTE
 For information about how to simplify testing individual function key values by using direct branching
techniques, see the &GOTO verb in the NCL Reference section of this documentation.

 Example: Panel Input 

&CONTROL NOLABEL

.DISPLAY

         &PANEL MYMENU

         &GOTO .MENU&INKEY

         .

         .

         drops through if key not supported.

         .

         .

         &SYSMSG = &STR INVALID SELECTION

         &GOTO .DISPLAY

         .MENUENTER-* comes here if ENTER key pressed

         .

         .

         .MENUPF01-* comes here if F1 pressed

         .

         .

         .MENUPF02-* comes here if F2 pressed

         .

         .

         ....
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The &GOTO .MENU&INKEY statement is resolved as an &GOTO to label constructed by the current value of &INKEY
suffixed to .MENU. If the label is not found, the &GOTO acts as a null statement. Control passes to the next statement
because the &CONTROL NOLABEL operand was used.

NOTE
&INKEY is a system variable, so any attempt to assign a value into &INKEY results in an error.

Monitor Panel Return Codes

An NCL procedure can enhance the available synchronous panel processing options by issuing an &CONTROL
PANELRC statement before displaying a panel. If this option is used, then:

• After panel processing has completed (that is, following execution of an &PANEL statement) the &RETCODE variable
is set to indicate a particular processing condition and control passes to the NCL statement immediately following the
&PANEL statement.

• The NCL procedure is responsible for testing the value of &RETCODE immediately after the associated &PANEL
statement and processing accordingly.

NOTE
Failure to test &RETCODE can result in unexpected results.

NOTE
Asynchronous &PANEL statements always set an &RETCODE completion code, even if &CONTROL PANELRC
has not been issued.

The return codes 0, 4, and 8 are set as a result of a process called internal validation, which automatically edits input
fields according to rules prescribed in the panel definition. The internal validation process is described fully in subsequent
sections.

&RETCODE = 0
For synchronous panel operations: One or more panel input fields have been modified. This return code indicates
if any field data have been changed. You could use this to decide if any further validation is required. If data has
been overtyped but not altered, it is not considered to have been modified. If internal validation detects an error,
return code 8 is set.
If &CONTROL FLDCTL is set and any input field on the panel has MODIFIED attribute, the panel returns
&RETCODE 0, even if the user did not physically change the field.
For asynchronous panel operations: The panel has not been updated but input has been received for an earlier
display of the same panel. In this case, you can now process the input, but you must reissue the &PANEL
statement to update the panel display.

&RETCODE = 4
The same as for return code 0, except that no input fields on the panel have been modified. This return code can
be used with return code 0 to decide whether further data processing is required.

WARNING
Take care when using this return code if multiple interactions with the panel can occur.

If internal validation detects an error, return code 8 is set. Return codes 0 and 4 apply only to the last input from
the screen; if the procedure accepts input from a screen where some data is changed and redisplays the panel,
which is then not modified, any earlier indications of data modification are lost. Your procedures must allow for this
situation.
This return code can be produced for both synchronous and asynchronous panel operations.

&RETCODE = 8
An internal validation error has been detected. When &CONTROL PANELRC is in effect, automatic error condition
processing is suppressed so the procedure is notified by this return code. The &SYSMSG variable contains the
text of the error message (for example, NOT WITHIN RANGE). The &SYSFLD variable contains the name of the
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input field in error; this is the name of the variable (minus the & prefix) which receives data entered into that field.
When this return code is set, the procedure can ignore the error and take alternative action. For example:

• Displaying a Help panel
• Altering the error message text by assigning a new message to the &SYSMSG variable
• Redisplaying the panel by having the #OPT ERRFLD facility display the error message unchanged and putting

the cursor on the field in error. In this case, the ERRFLD operand can be defined on the #OPT statement as
ERRFLD=&SYSFLD to simplify processing.

Using &RETCODE = 8 is an ideal way of providing an escape mechanism (such as F3), even though the panel
has been defined as having mandatory fields REQUIRED=YES.

&RETCODE = 12
For synchronous panel operations: The panel display time-out limit specified by the #OPT INWAIT operand has
elapsed without any data entry. The &INKEY system variable is null.
For asynchronous panel operations: This return code means that the panel has been displayed and has returned
to the issuing procedure. Successive updates of the panel can be made by repeating the &PANEL statement;
&RETCODE = 12 indicates the panel will be redisplayed and that no input has been received from earlier displays
of the same panel. (The availability of input from a previous display of the panel is indicated by return codes 0 or
4.)

&RETCODE = 16
The panel requested is not defined in the current panel library path, or else some other serious error has occurred
which prevents the panel displaying. The &SYSMSG system variable contains a message describing the error
condition.

If &CONTROL PANELRC is not in effect, the following processing occurs:

• If required, the NCL procedure determines whether any input fields have been modified
• Internal validation handles all error processing automatically and redisplays the panel if errors occur.
• The NCL procedure can only determine whether the INWAIT interval has expired by testing the &INKEY variable for a

null value.
• If a requested panel does not exist in the current panel library path, or some other serious error occurs, the NCL

procedure terminates with an error message.

Handle Errors
  

NCL procedures that use Panel Services usually contain processing to validate operator input. If an error is detected, the
procedure must be able to notify you about the field in error and the nature of the error.

Errors can be identified by taking advantage of the variable substitution performed for panel control statements, setting
appropriate variables for the #OPT control statement CURSOR and ALARM operands, moving suitable text into an error
message variable, and redisplaying the panel.

This technique works well, but places additional responsibility on your NCL procedure to ensure that the correct variables
are set and cleared later if no errors are detected. (The situation is compounded as the number of fields on the panel
increases.)

It also helps the end-user if you highlight those fields in error by switching them to another color, or by using facilities such
as blinking or reverse-video on terminals that support these facilities. This can also be achieved by substituting variables
in control statements, but becomes unwieldy.

Panel Services facilities are provided to simplify the notification of errors. These facilities assume that error reporting
includes additional attention-getting operations such as:
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• Ringing the terminal alarm
• Placing the cursor on the field in error
• Displaying error message text
• Changing the field in error to high-intensity
• Switching the field in error to a different color
• Displaying the field in error in reverse-video

The #ERR control statement lets you design a common environment (that is, a common set of attributes) for error
conditions. This environment is then applied whenever an input field is nominated as being in error by one of the following
methods:

• Using the &ASSIGN verb. (For more information about the syntax and usage of the &ASSIGN verb, refer the NCL
Reference section in this documentation. Note especially the OPT=SETERR and OPT=RESETERR options.) This
method lets you set the error attribute for multiple fields

• By nominating the field name in the ERRFLD operand of the panel services #OPT statement. This method allows
the error attribute to be set for a single field. The ERRFLD operand normally specifies a variable (for example,
ERRFLD=&SYSFLD). When the NCL procedure wants to mark a field as being in error, it places the name of the field
in error into the variable (for example, &SYSFLD = FIELD1).

The following sample panel shows the ERRFLD operand in use.

#OPT ERRFLD=&SYSFLD 

#ERR ALARM=YES INTENS=HIGH COLOR=RED HLIGHT=REVERSE

%--------------------  Name and Address  ---------------------------- 

%&SYSMSG 

+ENTER NAME%===_NAME                     + 

+ENTER ADDR%===_ADDR1                    + 

+ENTER ADDR%===_ADDR2                    + 

+ENTER ADDR%===_ADDR3                    + 

+ENTER ADDR%===_ADDR4                    + 

+ENTER ADDR%===_ADDR5                    +

This sample panel illustrates the use of the #OPT ERRFLD method. This method requires two items in the panel control
statements: a #OPT ERRFLD statement and a #ERR statement.

Assume the ADDR5 field data must be XYZ; initially the panel is displayed with the &SYSFLD variable set to null.
Because the ERRFLD operand does not nominate a field, the #ERR statement is ignored and the panel is displayed
normally.

On subsequent entry, the validation procedure checks the ADDR5 field and determines that it is wrong. The &SYSFLD
variable is set to the name of the incorrect field (ADDR5), the appropriate error text is assigned to the &SYSMSG variable,
and the panel is redisplayed.

.DISPLAY

   &PANEL MYPANEL

 

   &IF .&ADDR5 NE .XYZ &THEN &GOTO  .ERROR

   .

   .  other processing

   .

.ERROR

   &SYSFLD = ADDR5

   &SYSMSG = &STR DATA MUST BE XYZ, RE-ENTER

   &GOTO .DISPLAY
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When the panel is redisplayed, the cursor is positioned on the last address field, ADDR5. This field is displayed in high-
intensity and the terminal alarm rings (on a color terminal, the field is displayed in reverse-video and red.)

To achieve the same result using &ASSIGN verb instead, remove the #OPT statement from the panel definition and
replace the line:

&SYSFLD = ADDR5

with

&ASSIGN OPT=SETERR VARS=ADDR5

This method lets you use the #ERR attributes for more than one field.

If the ADDR5 field is corrected and the panel redisplayed, the ADDR5 field returns to its original attributes.

If the erroneous field is a non-display field (such as those used to enter passwords), the overriding attributes that force the
entered data to be displayed are ignored and the field remains a non-displayed field.

NOTE
The variable &SYSFLD is a special variable, which is cleared by Panel Services after the panel is displayed.
If you use another variable such as &ERROR, you should clear it after all error conditions are corrected. This
ensures that if another panel that uses the same variable is displayed, it does not incorrectly signal an error.
The &SYSMSG variable need not be cleared by the NCL procedure because it is always reset to null by Panel
Services before returning to the NCL procedure.

Internal Validation

In your own NCL procedure, you can perform all necessary panel field validations. Panel Services also includes powerful
automatic editing capabilities for this function, called internal validation.

The Electronic Memo panel definition shown in the previous sample panel does not specify any Panel Services validation
for data entered in the SELECT field. You need to define an NCL procedure to validate input and redisplay the panel with
an error message.

You can do this by using the following code:

&CONTROL NOENDMSG

   .PANEL

      &PANEL PANEL1

      &IF .&SELECT EQ .  &THEN &GOTO .ERR1

      &A = &TYPECHK (NUM) &SELECT

      &IF .&A NE .NUM &THEN &GOTO .ERR2

      &IF &SELECT GT 5 OR +

         &SELECT LT 1 &THEN &GOTO .ERR2

      .

      .  other processing

      .

      .ERR1

         .

      .  build error message and then redisplay the panel.

      .

      .ERR2

         .

      .  build error message and then redisplay the panel.        

Panel Services can provide internal validation at a field level. This can perform most of the basic editing required for a field
and can greatly simplify the processing required within an NCL procedure.
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The type of field validation you require can be specified on the #FLD statement for the field character attributes marking
the start of a field. Multiple #FLD control statements can be used to specify different validation criteria for individual fields.

The following sample shows a panel that includes the #FLD statement to define validation requirements.

#FLD _ REQUIRED=YES BLANKS=TRAIL RANGE=(1,5) 

%--------------------  Electronic Memo  ---------------------------- 

+SELECT OPTION%===>_SELECT + %

&SYSMSG 

%    1+Create a memo 

%    2+Send a Memo 

%    3+Display incoming memos 

%    4+Display incoming memo 

%    5+Exit from this function

In this sample, the standard underscore character (_) has been redefined:

• To specify internal validation for ensuring the field is not omitted (REQUIRED=YES)
• So that trailing blanks but not imbedded blanks can be accepted (BLANKS=TRAIL)
• So that the entered data must be numeric and in a range from 1 to 5 (RANGE=(1,5))

Internal validation error processing depends on how the &CONTROL PANELRC option is set. If &CONTROL PANELRC is
not in effect, automatic internal validation occurs; if it is in effect, advanced internal validation can be used.

Automatic Internal Validation

An input error detected by internal validation where &CONTROL PANELRC is not in effect, is automatically handled by
Panel Services. Control is not returned to the NCL procedure.

When an error is detected by internal validation, Panel Services assigns the appropriate error text to the &SYSMSG
variable, automatically redisplays the panel, rings the terminal alarm, and places the cursor at the field in error. The
display options defined within the #ERR statement for the panel are applied to the erroneous field (for example, color or
highlighting attributes).

When designing your panel, ensure the &SYSMSG variable field is described somewhere on it:

• Position the &SYSMSG field towards the top of the panel so any message it includes is visible in split screen mode. If
&SYSMSG is not provided, the error text cannot display and the operator might not be able to find the cause of error.
(The error message texts used by internal validation are detailed in the #FLD control statement EDIT operand.)

• The field for the &SYSMSG variable is normally a high-intensity field, or some prominent color such as red (for color
terminals).

• &SYSMSG always resets to a null value when control returns to the NCL procedure if no internal validation is
performed and no errors are detected. This ensures an NCL procedure does not have to explicitly clear the &SYSMSG
variable if no error is found.

The &SYSMSG variable is not limited to internal validation uses. NCL procedures can use it to display error messages or
text assigned during processing.

Internal validation facilities cannot address all of the validation requirements a procedure needs to perform. Like other
user variables, the &SYSMSG variable does not span different nesting levels; it is unique to each level unless made
available using the &CONTROL SHRVARS option.

NOTE
Assigning multiple word error text to the &SYSMSG variable requires that you use the NCL &STR or &ASISTR
function. For example:

&SYSMSG = &STR INVALID SERIAL NUMBER

&SYSMSG = &ASISTR RESOURCE NOT ACTIVE
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Advanced Internal Validation

While the automatic internal validation greatly simplifies an NCL procedure, sometimes you might want a procedure
to continue processing when a validation error is detected, bypassing the automatic reshow normally performed. For
example, if a field is specified as mandatory (REQ=YES), automatic internal validation forces the field to be entered and
issues this message:

REQUIRED FIELD OMITTED

Alternatively, you might want a system where a field is mandatory unless F1 is pressed to display a Help panel, or where
F12 indicates the entry is to be bypassed. You might also want to change the text of the messages supplied by internal
validation.

An &CONTROL PANELRC statement issued before an &PANEL statement tells Panel Services processing that the
NCL procedure is designed to cater for a range of &PANEL return codes. These return codes accommodate a variety
of conditions possible when processing a panel, and signify there is no automatic reshow performed after an error is
detected.

If &CONTROL PANELRC is used, the procedure receives control if internal validation detects that a required field has
been omitted (or some other error). The name of the field in error is supplied in a variable called &SYSFLD and the text of
the error message registered by internal validation is supplied in the &SYSMSG variable.

In the previous example, where F1 and F12 require special processing, the procedure tests &INKEY for PF01 or PF12,
ignores the error, and reacts as required. If F1 or F12 is not pressed, the procedure redisplays the panel with the error
message.

When redisplaying the panel, the &SYSFLD variable containing the name of the field in error can be referenced on the
#OPT statement ERRFLD operand (ERRFLD=&SYSFLD). This initiates the processing which positions the cursor on the
field in error (and possibly a #ERR statement designating special attributes to be applied to the field in error). The text in
the &SYSMSG variable can be modified if required, or assigned into another variable.

If a procedure uses this technique, it must be written to handle all return codes possible from the &PANEL statement.

If no internal validation is performed or no internal validation error is detected, &SYSMSG and &SYSFLD are set to a null
value when control is returned to the NCL procedure after the &PANEL statement. This ensures that the NCL procedure
does not have to explicitly clear variables if an error is not found.

Like &SYSMSG, the &SYSFLD variable is not limited to internal validation uses. It can also be used by the NCL procedure
for its own error indications:

• Once a procedure has detected an error it can assign error message text into the &SYSMSG variable, place the name
of the field in error in &SYSFLD, and redisplay the panel.

• If the panel uses the ERRFLD option on the #OPT statement, the error message is displayed and the cursor positioned
at the field in question. Any other error processing defined on the #ERR statement is also performed.

Like other user variables, the &SYSFLD variable does not span different NCL procedure nesting levels and is unique
to each level unless shared under &CONTROL SHRVARS. Regardless of other uses, &SYSFLD resets to null after the
&PANEL verb unless an error is detected by internal validation.

Find Out Which Input Fields Have Changed

NCL procedures need a simple mechanism for finding out which input fields have been modified on a display panel with
multiple fields. This lets you validate only those fields which were changed.

When an NCL procedure executes with the &CONTROL FLDCTL option set, Panel Services processing automatically
creates a stack of all modified input fields returned from the terminal. This stack is built by scanning the input panel line by
line from top to bottom, and from left to right. The system variable &ZMODFLD is primed with the name of the input field
variable that is logically at the top of the stack. Each time the &ZMODFLD variable is referenced, its value changes to the

 481



 Netmaster® Shared Content Library 12.2

name of the variable associated with the next modified input field on the panel. When the procedure processes the last
panel input field variable name, &ZMODFLD is reset to a null value.

 Example: Find Out Changed Input Fields 

&CONTROL NOLABEL

   .

   .

   .

&PANEL GETABC     -* Display panel containing input fields

                  -* &A, &B, and &C. 

   .

   .              -* User enters fields A and C.

   .

   .              -* Procedure resumes processing

   .              -* &ZMODFLD = A

   .

.INPUTLOOP

   &GOTO .&ZMODFLD -* Process next modified field -* variable

   &GOTO .NEXTPANEL -* No more fields...issue next panel.

.A...               -* Process input variable A.  This is

                    -* the first reference to &ZMODFLD,

                    -* whose value now changes to the next

                    -* variable name on the stack, that is, C.

&GOTO .INPUTLOOP

.C...               -* Process input variable C.  This is

                    -* the second reference to &ZMODFLD,

                    -* whose value now becomes null, since C

                    -* is the last modified field variable.

&GOTO .INPUTLOOP

An NCL process can have one active &ZMODFLD stack at a time. If another panel is displayed while the &CONTROL
FLDCTL option is still in force, then the current &ZMODFLD stack is rebuilt. &ZMODFLD variables that are not accessed
remain in the stack if they are in the panel just displayed.

Alternatively, if &CONTROL NOFLDCTL is issued to suspend the &ZMODFLD stack generation, any number of other
panels can be presented without destroying the &ZMODFLD stack. The &ZMODFLD stack is available for use unchanged
as soon as &CONTROL FLDCTL is reissued. Certain options of the &ASSIGN verb help manipulate the &ZMODFLD
stack. For more information about the &ASSIGN verb, refer to the NCL Reference section of this documentation.

Output Padding and Justification

Careful use of padding and justification greatly enhances the usability of panels for end-users. Panel Services includes
extensive facilities to manipulate displayed data. Padding and justification qualities are specified by the #FLD statement.
There are two justification categories -- field level justification and variable level justification. Both can be used
concurrently.

Field Level Justification

This is performed on an entire field as delimited by defined field characters. Field justification analyzes the entire field,
strips trailing blanks, and pads and justifies the remaining data. The #FLD operands controlling field level justification are
JUST and PAD.
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The various ways data can be manipulated are best described by a series of examples. These examples show a mix of
fields each defined with a different field character and each showing a different display format. Study the #FLD statements
and observe the results achieved.

#NOTE This sample panel definition gives examples of the

#NOTE use of field level justification and padding.

#FLD#

#FLD$         JUST=RIGHT

#FLD@         JUST=LEFT PAD=<

#FLD?         JUST=RIGHT PAD=>

#FLD/         JUST=CENTER PAD=.

#&VAR01          +

$&VAR02          +

@&VAR03          +

?&VAR04          +

/&VAR05          +

Assume the following variable assignment statements are executed by the NCL procedure before displaying the sample
panel:

&VAR01 = &STR Left justified null padding

&VAR02 = &STR Right justified null padding

&VAR03 = &STR Left justified with padding

&VAR04 = &STR Right justified with padding

&VAR05 = &STR Center justified with padding

The default values are JUST=LEFT and PAD=NULL, as shown by the first line in the following example, where field
character # is used with no attributes other than the defaults. The sample panel is displayed as follows:

Left justified null padding

                              Right justified null padding

Left justified with padding<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>Right justified with padding

..............Center justified with padding...............

Variable Level Justification

This operates independently of field level justification, and applies to the data substituted for field variables defined as
requiring variable level justification. Variable level justification is designed to help tabulated output, where data of differing
lengths is substituted for a series of variables and where the normal substitution process would disrupt display formats.
The #FLD operands that control field level justification are VALIGN and PAD.

The substitution process normally substitutes data in place of the &variable without creating additional characters. Thus,
if a variable (for example, &VARIABLE) is replaced by data, any characters following this are moved left to occupy any
spaces remaining after substitution (that is, if spaces are freed going from a long variable name to a shorter data length).

#NOTE This sample panel definition gives examples of the

#NOTE use of variable justification, padding, and field

#NOTE justification.

#FLD # VALIGN=LEFT

#FLD $ VALIGN=RIGHT

#FLD @ VALIGN=CENTER
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#FLD ? VALIGN=LEFT PAD=.

#FLD / VALIGN=RIGHT PAD=.

#FLD } VALIGN=CENTER PAD=.

#FLD ! VALIGN=LEFT JUST=RIGHT PAD=.

#&VARIABLE other data+

$&VARIABLE other data+

@&VARIABLE other data+

?&VARIABLE other data+

/&VARIABLE other data+

}&VARIABLE other data+

!&VARIABLE other data+

Variable level justification controlled by the VALIGN operand of the #FLD statement, lets you influence the way
substitution is performed.

NOTE
Variable level justification is only performed if the length of the data being substituted is less than the length of
the variable name being replaced, including the ampersand (&).

Assume the following variable assignment statement has been executed by the NCL procedure before displaying the
sample panel:

&VARIABLE = Data

&VARIABLE is the only variable within a field which contains the words 'other data'. Where both field justification and
variable alignment are used, the padding character applies to both, as shown by the last line of the example for field
character !. The sample panel is displayed as follows:

Data      other data

     Data other data

  Data    other data

Data.....  other data

.....Data other data

..Data...  other data

...........................Data.....  other data

Input Padding and Justification

Fields to which the PAD and JUST operands of the #FLD statement are applied can be defined as input fields. If an input
field is primed with data during the display process, the alignment of data within that field when displayed is as described
in the previous section on Output Padding and Justification, except that JUST=CENTER is treated as JUST=LEFT. When
Panel Services processes input from the screen, input fields defined using the PAD and JUST operands are processed
using the following rules:

• Trailing blanks and pad characters are stripped off, unless the pad character is numeric.
• If JUST=RIGHT is specified for the field, then leading blanks and pads are stripped off (including numeric pads).
• If JUST=ASIS is specified for the field, then trailing blanks and pads are stripped off, but leading blanks and pads

remain intact.

#NOTE      This sample panel definition gives examples of the

#NOTE      use of input padding and justification.

#FLD # TYPE=INPUT

#FLD $ TYPE=INPUT JUST=RIGHT
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#FLD @ TYPE=INPUT PAD=< JUST=LEFT

#FLD ? TYPE=INPUT PAD=> JUST=RIGHT

#FLD / TYPE=INPUT PAD=0 JUST=LEFT

#FLD } TYPE=INPUT PAD=1 JUST=RIGHT

#VAR01            +

$VAR02            +

@VAR03            +

?VAR04            +

/VAR05            +

}VAR06            +

Assume the following variable assignment statements are executed by the NCL procedure before displaying the sample
panel:

&VAR01 = Walt

&VAR02 = Tom

&VAR03 = Dick

&VAR04 = Harry

&VAR05 = John

&VAR06 = Vicky

The sample panel is displayed as:

WALT

                                     TOM

DICK<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>HARRY

JOHN000000000000000000000000000000000000

11111111111111111111111111111111111VICKY

If control is passed back to the NCL procedure without any data entered into the input fields, the variables are set to the
following values:

&VAR01 = WALT

&VAR02 = TOM

&VAR03 = DICK

&VAR04 = HARRY

&VAR05 = JOHN

&VAR06 = VICKY

NOTE
If the line John000... had been modified, it would have been padded to the right with zeros.

NOTE
The variable values are translated to uppercase because the default for input fields is CAPS=YES.

Process with Light Pens/Cursor Select

Panel Services lets you use both light pens and the cursor select key. Such fields are termed selector pen detectable, or
SPD fields.
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Specify an SPD field by the TYPE=SPD operand on the #FLD statement. An SPD field can be regarded as an input field
and the processing and formatting options apply accordingly. However, you cannot enter data into an SPD field because it
is protected.

An SPD field must nominate a single variable (minus the &). This field can contain data to be displayed when the panel is
displayed. It is set to the word SELECTED if you do either of the following:

• Press the light pen against the screen anywhere in the field.
• Press the CURSOR SELECT key when the cursor is positioned anywhere in the field.

In accordance with hardware requirements, a field specified as TYPE=SPD must start with either ampersand (&), question
mark (?), or a blank ( ). These characters are termed designator characters and have the following meaning:

• A question mark (?) designates a selection field. If you choose this field, the ? is changed to a greater-than symbol (>)
by the hardware to show successful selection (it can be deselected by reselecting it once more).

• An ampersand (&) designates the first format for an attention field-select this field in the normal way. (Selecting this
field is also equivalent to pressing the Enter key, which transmits all modified screen data.)

• A blank designates the second format of an attention field. It operates like the & field, but modified data is not
transmitted.

The designator character can be followed by one or more blanks and then the name of the variable (without the &) that is
to receive notification of the selection. For example:

#NOTE This sample panel definition gives an example of the

#NOTE use of SPD fields.

#FLD / TYPE=SPD

/? SELECTION1

If you use a light pen or the cursor select key to select this field, the variable &SELECTION1 is set to the value
SELECTED on return to the NCL procedure.

Mix SPD Fields with Normal Input Fields

While you can mix TYPE=SPD fields with TYPE=INPUT fields, some care must be taken.

A normal input field (TYPE=INPUT) lets you key data into it. This data is transmitted to the system when the Enter key or
a Function key is pressed. If an attention SPD field (designated by the blank selection character) is used to replace the
Enter key, data entered into normal input fields is not transmitted, and the variables associated with those fields are set to
null. Therefore, Broadcom recommends that when you mix SPD fields with normal input fields, you use only SPD fields
specifying ? or & designator characters.

Hardware Restrictions

When using a light pen, you must observe some hardware requirements if you define multiple fields on the one line:

• A minimum of three blank or null characters must precede an SPD field.
• A minimum of three blanks or nulls must follow displayed data in the field before the next field starts.

These restrictions do not apply if you are using the CURSOR SELECT key.

Intercept Function Keys

By default, Panel Services intercepts certain function key actions in an identical manner to the rest of the system, as
follows:

F2 or F14
Screen split operation
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F3 or F15
Terminate NCL procedure

F4 or F16
Terminate NCL procedure

F9 or F21
Screen split/swap operation

While the use of these keys is transparent to NCL procedures invoking full-screen panels, this might not always be
desirable. A procedure might want to intercept all function keys and invoke alternative functions.

Panel Services offers two levels of function key interception which can be requested using an &CONTROL verb, before
issuing the &PANEL statement where they are to apply. To simplify processing, you can perform optional function key
mapping, where F13 to F24 are mapped to their F1 to F12 counterparts.

&CONTROL PFKSTD
PFKSTD stops the interception of F3/15 and F4/16, which normally terminate the invoking NCL procedure. Using
these keys returns you to the NCL procedure with the appropriate value set in the &INKEY system variable. F2/
F14 and F9/F21 operate as normal, providing screen split/swap facilities.

&CONTROL PFKALL
PFKALL lets you allocate alternative functions to all Function keys, or to block screen splitting, if required.
PFKALL stops all Function key interceptions and returns to the NCL procedure with the appropriate value set
within &INKEY. In this case, screen split and swap facilities are not available unless your NCL procedure issues
the appropriate SPLIT or SWAP command when the associated keys are pressed.

&CONTROL NOPFK
Returns PFKSTD or PFKALL to standard operation.

&CONTROL PFKMAP
This option can simplify the number of keys which a procedure must allow for.
PFKMAP maps F13 to F24 against their counterparts before presenting them to the NCL procedure in the
&INKEY system variable. When this option is in effect, the procedure does not have to cater for F13 to F24
because F13 is presented as F1, F14 is presented as F2, and so on.

&CONTROL NOPFKMAP
NOPFKMAP turns off function key mapping.
Function keys are presented to the procedure unchanged, so that all function keys are available for separate
uses.

NOTE
Terminals under EASINET control always operate as though &CONTROL PFKALL is in effect, and cannot
operate in split screen mode.

Panels on Different Screen Sizes

The maximum number of display lines that can be defined for a panel is 62. This does not include control statements. It
is possible that a panel may exceed the size of the terminal or the size of the current operational window (if operating in
split-screen mode). If this happens, Panel Services truncates the panel.

An invoking NCL procedure can use the &LUROWS and &LUCOLS system variables to determine the dimensions of
the processing window. The &ZROWS and &ZCOLS system variables can be used to determine the dimensions of the
physical terminal. The &ZCURSFLD and &ZCURSPOS system variables are used to determine the actual field which
contains the cursor. Using these variables, a procedure can tailor its processing accordingly.
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&LUROWS Variable

The &LUROWS system variable is provided to let an NCL procedure test the number of screen lines currently available for
displaying a full-screen panel.

When in split screen operation, this is the number of lines available within the current screen window. Use &LUROWS for
multi-screen output displays to determine the maximum number of lines that can be displayed in the available operational
window.

You are responsible for subtracting any fixed overheads associated with displaying the panel, such as heading lines, and
so on, and for operating within the available space. You should also allow for small windows, where there might not be
sufficient lines to display data.

&LUCOLS Variable

The &LUCOLS system variable lets an NCL procedure test the number of screen columns currently available for
displaying a full-screen panel. &LUCOLS can be used for multiscreen output displays to determine the maximum width
that can be displayed in the available operational window.

You should cater for small windows, where there might not be sufficient columns to display data.

&CURSCOL Variable

The &CURSCOL system variable is set on returning from an &PANEL statement and is used to determine the column
where the cursor was positioned when the last entry was made.

If operating in split screen mode, the value in &CURSCOL is relative to the start of the operational window regardless
of where that window is positioned on your screen. If the last entry was caused by the INWAIT timer expiring, the value
returned in &CURSCOL is unreliable.

&CURSROW Variable

The &CURSROW system variable is set on returning from an &PANEL statement and can be used to determine the row
where the cursor was positioned when the last entry was made.

If operating in split screen mode, the value in &CURSROW is relative to the start of the operational window regardless
of where that window is positioned on your screen. If the last entry was caused by the INWAIT timer expiring, the value
returned in &CURSROW is unreliable.

Determine the Field Location of the Cursor

The &ZCURSFLD and &ZCURSPOS system variables are used to determine the actual field location of the cursor. This is
useful for providing context sensitive help.

The &ZCURSFLD system variable contains the name of the field the cursor was in. This applies to TYPE=INPUT and
TYPE=OUTVAR fields only-output fields have no name.

The &ZCURSPOS system variable provides the offset within that field where the cursor was positioned.

Control Cursor Positioning

The cursor position on a panel is controlled either implicitly by Panel Services (for example, to identify a field in error), or
by an explicit request from the procedure issuing the panel.

For explicit cursor positioning, use the #OPT statement CURSOR operand. Either specify the name of an input field
defined on the panel, or supply screen coordinates as a row and column number.

• If using the name of an input field, enter the name of the variable minus the ampersand, as defined in the panel to
receive any data entered in that field. Define the CURSOR operand as:
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#OPT CURSOR=&CURSOR

Then assign the required field name into the &CURSOR variable before displaying the panel. For example:

&CURSOR = FIELD2          -* note omission of ampersand

&PANEL MYPANEL

• Alternatively, specify explicit cursor positioning by supplying the row and column where the cursor is to be positioned.
The CURSOR operand of the #OPT statement can also be used, but then the row and column coordinates must be
specified. For example:

#OPT CURSOR=&ROW,&COL

Row and column coordinates are then set from the procedure before displaying the panel. For example:

&ROW = 10

&COL = 30

&PANEL MYPANEL

NOTE
If the row and column coordinates that you specify lie outside the boundaries of the current operating window,
the cursor is positioned on row 1, column 1 of the window.

A procedure can also influence the implicit positioning of the cursor by Panel Services. Use the &ASSIGN SETERR
operand to let the procedure identify one or more fields which can be classified as being in error.

Alternatively, a procedure can use the #OPT panel statement ERRFLD operand to identify a particular field which is in
error.

Cursor Positioning Hierarchy

Cursor location is determined in the following sequence:

• The first field in error detected by internal validation
• A field identified as being in error by #OPT ERRFLD
• The first field designated as being in error by &ASSIGN OPT=SETERR

Any field designated by &ASSIGN OPT=SETERR that is also identified by #OPT CURSOR takes precedence.
• A field or position identified by #OPT CURSOR=loc
• The first input field processed top to bottom, left to right
• The upper left corner of the panel (row 1, column 1 of the window)
• If the selected field cannot be displayed within the current window dimensions, the upper left corner of the panel (row

1, column 1 of the window)

Dynamically Alter Panel Designs (PREPARSE)
When a panel is designed, the location and layout of input and output fields within it is normally fixed when the panel is
created using Edit Services. This means the field characters that define the location of fields (by default %, +, or _), are
positioned as required and remain fixed. It is the data or variables within those fields that then change.

However, under some circumstances, you might need to dynamically alter the attributes of fields, or to add or delete entire
fields. For example, you might want the color and highlighting for a field to change depending on the data content. (This
might be necessary if you are designing a panel that monitors network status, where you want to vary the color of a field
to alert an operator).
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Some scope for doing this exists by supplying variable data for use on #FLD statements where the variable data is used
to alter the characteristics of the field. However, the actual addition or deletion of fields cannot be achieved using this
technique and it becomes cumbersome if the attributes of many fields must be altered.

Panel Services lets you dynamically create panel definitions by using a preparsing concept. Preparsing is requested by
the #OPT panel statement PREPARSE operand, and makes a preliminary scan of the required panel lines before building
the panel.

During this preliminary phase, field characters are ignored and substitution used to change a panel line in any way you
require. Only after preparsing is complete, is the normal panel building process performed.

Substitution normally uses the occurrence of ampersand (&) to indicate the start of a variable string. These strings can be
resolved to reflect the content of the variable, as set by the procedure before the &PANEL statement.

The PREPARSE operand has the following format:

#OPT PREPARSE=($,S)

#OPT PREPARSE=(!,D)

The first character in the parentheses defines the alternative substitution character (other than an &) to be used during the
PREPARSE operation.

The second character specifies the alignment option for the display fields affected by PREPARSE substitution. These
options (for Dynamic and Static preparsing) are explained in the following sections.

The alternative substitution character (for example, a dollar sign) is used as the substitution character for the preparse
stage of processing. The panel line is scanned for occurrences of the preparse character and the variables are isolated.
The variables are then resolved using the values of the corresponding variables set from the procedure. Using an
alternative substitution character allows panels to contain a mix of conventional and preparse fields.

Before displaying this panel (see the following sample, which shows the panel before PREPARSE substitution), the
procedure tests the values in the variables &FIELD2 and &FIELD3 and appends the appropriate field character to display
the field. In this example, using the > character displays the field in red and reverse video, but using the ? character
displays the field in yellow without any other highlighting.

#OPT PREPARSE=($,d) INWAIT=60 

#FLD > COLOR=RED HLIGHT=REVERSE TYPE=OUTPUT 

#FLD ? COLOR=YELLOW TYPE=OUTPUT 

%--------------------  Network Monitor  -------------------------- 

+$FIELD1

  +NETWORK STATUS AS AT &TIME ON &DATE3

  +NCP1 is currently ............$FIELD2

  +NCP2 is currently ............$FIELD3

In this example, FIELD2 and FIELD3 are output fields. FIELD1 is an output field too, by default, but the logic below also
converts the FIELD1 position to an input command line if the user ID happens to be USER01. The value assigned to
FIELD1 actually contains the new field characters that are to be substituted into the panel definition. The preparse function
then builds the new fields before the panel is displayed, so that an input field appears on the terminal.

The following logic shows this procedure:

&IF &STATUS2 EQ INACT &THEN &FIELD2 = >&STATUS2

&ELSE &FIELD2 = ?&STATUS2

&IF &STATUS3 EQ INACT &THEN &FIELD3 = >&STATUS3
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&ELSE &FIELD3 = ?&STATUS3

&IF &USERID = USER01 &THEN &FIELD1 = &STR Command +

     %===>_COMMAND

&PANEL MYPANEL

NOTE
Although the variables on the panel start with the preparse substitution character ($), they are still referred to in
the NCL procedure as starting with an ampersand.

Preparsing is regarded as a completely separate substitution phase. Therefore, if a preparse character other than an
& is designated, this process can substitute data that includes other variables, which are resolved when the standard
substitution process for each field is performed. The following sample show a panel after PREPARSE substitution.

#OPT PREPARSE=($,D) INWAIT=60 

#FLD > COLOR=RED HLIGHT=REVERSE  

#FLD ? COLOR=YELLOW  

%--------------------  Network Monitor  -------------------------- 

+Command %===>_COMMAND  

+NETWORK STATUS AS AT &TIME ON &DATE3 

+NCP1 is currently ............>INACT  

+NCP2 is currently ............?ACT 

Dynamic PREPARSE Option

In panel lines with more than one preparse character or field character, the effect of substituting variable data within the
line might cause the final text of the line to be longer or shorter than the original text. In this case, fields that follow the
substituted data move to the left or right of their original column.

Shifting preparse or field characters to accommodate differing substituted data lengths is the system default, and is called
dynamic preparsing.

Static PREPARSE Option

If you want to display a panel where column alignment is important for the presentation, but you are using preparse to
substitute data into each line, you could find the columns are not aligned properly in the final display. This occurs because
the substituted data varies in length from line to line.

To correct this, use the static preparse option. This lets you specify on the #OPT statement that the location of preparse
and field characters is to be preserved, despite differing data substitution lengths. Here, data is truncated to fit if the
substituted data exceeds the space available to the left of the next preparse or field character.

Example: PREPARSE Option

If a panel uses $ as its preparse character and contains the following line:

$VAR1  $VAR2

An NCL procedure sets the variable as follows:

&VAR1 = &STR !ABCDEFGHIJKLMNOPQRSTUVWXYZ

&VAR2 = &STR !12345

Dynamic preparse displays:
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ABCDEFGHIJKLMNOPQRSTUVWXYZ 12345

Static preparse displays:

ABCDE 12345

Considerations When Using PREPARSE

Preparsing substitutes by using the specified character. After the preparse is complete, standard panel field processing
proceeds.

Take care that the data substituted does not contain unwanted field characters which introduce unexpected fields if not
removed. Preparsing may generate an entire line of data that is expected to be output only.

If this data contains any underscore characters (indicating an input field) errors will probably occur because the field
format is incorrect. Overcome this by ensuring that the data substituted by preparsing does not contain such unwanted
field characters. Varying the default field characters can help here.

Allowing the panel to perform substitution after preparse prevents this problem. For example, change the NCL code as
follows:

&IF &STATUS2 EQ INACT &THEN +

    &FIELD2 = &CONCAT > &STATUS2

Display Function Key Prompts

The SAA Common User Access (CUA) standards require that a list of function keys and their functions be displayed at the
bottom of a panel. The #TRAILER control statement can be used by NCL procedures to nominate lines which appear at
the bottom of the panel. The function key prompts are then always displayed at the bottom of the panel regardless of the
screen size.

Control the Formatting of Input Fields

When a panel is displayed, a data stream is created to format the physical screen as defined in the panel definition. For
example, a panel may be displayed repeatedly as a monitor screen or similar, where the display time is controlled by
the INWAIT operand. In this example, the INWAIT timer can expire while data or a command is still being entered in the
panel. The entered data is ignored and the input field cleared when the panel is refreshed. The cursor position might also
change.

You can use the #OPT FMTINPUT statement to avoid this problem by letting the procedure determine when input fields
are formatted. So, if you are entering data when the screen is refreshed, and the FMTINPUT=NO specification is used,
the entered data remains and you can complete entry unaffected.

By varying the FMTINPUT operand setting (through a variable set from within the procedure) from YES to NO, the
procedure can toggle input field formatting on and off. For example:

#OPT FMTINPUT=&FMT

The first time a panel is displayed, it should always specify FMTINPUT=YES to ensure that the physical screen is
correctly formatted. On subsequent refreshes (usually after INWAIT expires), FMTINPUT=NO can be used.

For example:
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.FMTYES

     &FMT = YES

     &GOTO .DISPLAY

.FMTNO

     &FMT = NO

.DISPLAY

     &PANEL MYPANEL

     &IF .&INKEY EQ .  &GOTO .FMTNO

     .

     .

     .  standard processing

     .

     .

     &GOTO .FMTYES

NOTE
The FMTINPUT operand is designed to work in conjunction with the INWAIT facility and must be used with care,
or panel errors can result.

Allow Long Field Names in Short Fields

Panel Services panel definition screens look similar to the panel which is to be displayed. The panel definition screen
contains attribute characters followed by the field data (for TYPE=OUTPUT fields) or variable names (for TYPE=INPUT or
TYPE=OUTVAR fields). The next field attribute character is placed at the start position of the next field. Unfortunately this
means that input fields cannot be any shorter than the variable name which is to contain the input data.

To overcome this, you can use the #ALIAS control statement to define a short alias name for a variable. The alias name
can be used where the variable would have been used. You can define a range or list of variables and refer to them by the
same alias name in the panel definition.

Retrieve Panels from Panel Libraries

Panels are created using an online editor and are stored in a panel library. When a user is defined, the panel library, or
sequence of panel libraries that they are to use, is defined. This is called the panel library path. When required, panel
specifications are retrieved from a library in the user's current path.

To eliminate overheads associated with retrieving the panel from the library, an in-storage queue of active panels is
maintained. When a panel is first referenced, it is retrieved from a panel library and stored on the active panel queue.

Thereafter, the panel is retrieved from the active panel queue without reference to the panels library. If one of these panels
is modified (using the online editor), the old copy is removed from the active panel queue so that the next reference
retrieves the updated panel from the panel library path.

NOTE
If a panels library is being shared by more than one system, the old version of a modified panel is only removed
from the active panel queue of the system on which the panel change has been made. The other systems
continue to use the old panel until it is rolled off the active panel queue by other panels being used in the
system. The LIBRARY REFRESH command can be used to drop all panels loaded from a library from the active
panel queue.

The SHOW PANELS command can be used to list the panels that are retained in the active panel queue.

Display Panels on OCS Windows

Full-screen displays can be invoked from an OCS window. OCS windows normally operate in roll mode from top to bottom
of the window.
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Any NCL process executing in the NCL processing environment associated with an OCS window can issue &PANEL in an
attempt to take over the window and place it in full-screen mode.

OCS always grants this bid for the display area if it is operating in its usual rolling mode. It places the window in full-screen
mode and initiates queuing of any messages that are directed to the OCS window while it is operating in full-screen mode.

On completion of the NCL procedure that has taken over the window, or when the procedure issues an &PANELEND
statement, the OCS window reverts to standard roll mode operation and any queued messages are displayed.

If the number of queued messages exceeds the size of the OCS window, the window is automatically placed in
AUTOHOLD mode to ensure you have time to observe all messages.

NCL Processes Competing Against OCS for the OCS Window

If an NCL process executing in an OCS window's NCL processing environment issues an &PANEL statement while the
OCS window is in its usual roll mode, OCS (the current owner of the window) always allows the panel to be displayed.

If an NCL process attempts to issue an &PANEL statement when the OCS window is in Holding or Autohold On mode, the
&PANEL statement is suspended. The OCS window is placed into FS-HOLD mode and requires operator input before the
NCL process panel is allowed to take over the window. At this stage, (Holding or Autohold) the OCS window is logically
considered to be in an &CONTROL NOSHAREW condition. That is, OCS owns the presentation area and is not prepared
to release it.

Operator input releases the Holding or Autohold mode; OCS immediately switches to the logical &CONTROL SHAREW
condition and allows the panel to be displayed.

Competition Between NCL Processes for an NCL Environment Window

Many NCL processes can execute concurrently in an NCL processing environment. If the NCL environment is associated
with a window, any process can issue &PANEL in an attempt to take over the window's presentation area to show you
their particular panels.

At all times there is a logical owner for the presentation area represented by the window. For an OCS window this is OCS
itself most of the time, but when an NCL process issues &PANEL it acquires logical ownership of the window and OCS
operates in the background.

The same applies for other NCL processing environments. For example, the Primary Menu is initially owned by the
Primary menu NCL process. If that process STARTs other NCL processes which then execute within the same NCL
processing environment, these other NCL processes can bid for the window to display their own panels by issuing an
&PANEL.

Once a process succeeds in becoming the (temporary) owner of a window, it can indicate its willingness to give up its
ownership through the &CONTROL SHAREW option.

If the current owner of the window is executing with &CONTROL SHAREW in effect, it will automatically give up its
ownership to any other process that issues &PANEL. The previous owner is then logically stacked behind the new owner.
When the new owner ends or issues &PANELEND the previous owner's panel is redisplayed.

One of the most common usages of asynchronous NCL processes competing for a window is in an OCS environment.
A user can have several independent NCL processes executing in the NCL processing environment associated with an
OCS window. These processes might monitor the status of various items in the network and report to the operator when
an error condition occurs, by issuing an &PANEL statement to takeover the window.

These processes are written to use &CONTROL NOSHAREW, preventing any other process from stealing the window
from them once they displayed their panel. On acknowledgement of their panel by the operator the process issues
&PANELEND to release their ownership. The window then reverts to the next waiting process or to OCS.
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NOTE
If a panel is defined with INWAIT=0, indicating that the issuing procedure regains control immediately the panel
is displayed, the system guarantees to display the panel before the issuing procedure is allowed to continue.
This might mean waiting for some other process to release control of the window.

Asynchronous Panels
  

NCL lets you write procedures that interact with a display area either synchronously or asynchronously. If you operate in
synchronous mode, when a screen panel is issued the procedure is suspended until input is received from the device or
until a timeout (as specified by INWAIT) expires.

This mode of operation suits applications where direct interaction with an operator is expected. The INWAIT function also
allows interval-based dynamic updating of screen displays.

Synchronous mode operation does not suit applications which require dynamic updating of screen displays as events
occur, or circumstances in which screen displays might have to be updated without necessarily involving any operator
input.

To solve these requirements there is a mode of panel operation called asynchronous operation.

Asynchronous Operation Concepts

Asynchronous panel operation lets you write an NCL procedure that can issue a panel for display but then continue
execution without being suspended to wait for operator input or timeout expiry.

This means that you can develop procedures to drive dynamically updated event panels to display new event information
as it happens (rather than at fixed intervals) while retaining the ability to interact with an operator. It also lets you update
operator information screens at any time without requiring operator input to trigger resumption of processing.

Invoke an Asynchronous &PANEL Operation

To issue a panel in asynchronous mode, code the TYPE=ASYNC operand on the &PANEL statement. Your procedure
is suspended until the nominated panel is scheduled for display, and then control returns from the procedure to the
statement immediately following the &PANEL statement.

At this stage, the system variable &RETCODE is set to indicate the result of the &PANEL statement.

The values in &RETCODE are equivalent to the return codes set if you specified &CONTROL PANELRC.

&RETCODE can contain one of the following values:

0
The display operation has not been performed because the nominated panel has already been displayed and
input is now available from that earlier display.
This happens if your procedure repeatedly updates a panel but, between updates, the operator enters some input
into a field on the panel and causes an input operation by pressing Enter or a function key. The input variables
defined for the panel now contain the updated values as entered by the operator.

4
As for &RETCODE = 0, except no input fields have been changed, so the operator has only pressed Enter or a
function key. Again, the display operation does not take place.

12
The display operation has been scheduled. The panel is displayed either for the first time or to update an earlier
display of the same panel.
The meaning of &RETCODE = 12 is completely different from the same return code if a synchronous &PANEL
statement is issued.
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Waiting for Input

Long-running NCL procedures do not execute continuously. At some point in their logic they go into a wait state, waiting
for some event to occur that triggers them to start processing again. A typical example of such an event is input received
from the operator.

With synchronous &PANEL operation, the &PANEL statement implies a wait-for-input condition. With asynchronous
&PANEL operation, the panel statement itself does not wait for input from the terminal, so another mechanism
is needed which tells the procedure when input has been received. The mechanism used is &INTREAD and the
procedure's dependent request queue.

When an asynchronous panel is displayed and something happens on the window (for example, the operator enters input
to the panel), a special message is delivered to the procedure's dependent request queue in the format:

N00101 NOTIFY: PANEL EVENT: event-type RESOURCE:panelname

where event-type describes the type of input activity that is being notified.

When the procedure reaches a point in its logic where it needs to wait for input from the terminal, it issues an &INTREAD
TYPE=REQ statement. This automatically places it in a wait state until a request message arrives on its dependent
request queue.

When input is entered by the operator, the N00101 message is delivered to the dependent request queue, satisfies the
&INTREAD statement and the procedure wakes up. By examining the contents of the N00101 message the procedure
can determine that it is a notification of a panel event occurring on the asynchronous panel.

It is important to note that the message is only a notification that a panel event has occurred. The action taken by the NCL
procedure after reading the message depends on the event. The possible events and associated actions are:

INPUT
Input has been received from the terminal. For the input to be made available to the NCL procedure in the
associated panel input variables, it is necessary for the procedure to issue an &PANEL TYPE=ASYNC statement.

CHANGE
The terminal window conditions have been changed. This could indicate that a redefinition of the window
dimensions has occurred (a SPLIT or SWAP operation has taken place).

BCAST
A broadcast has been sent to the panel. For the broadcast to appear on the asynchronous panel currently
displayed, it is necessary for the procedure to issue another &PANEL statement.

TAKEOVER
Another NCL process has attempted to take over the window. The NCL process is only notified of this event if it is
the window owner and &CONTROL NOSHAREW is in effect. To allow another NCL process to acquire ownership
of the window, the NCL procedure can issue a &PANELEND or a &CONTROL SHAREW statement.

If an INPUT, CHANGE, or BCAST event occurs, the NCL procedure very often issues an &PANEL statement to obtain the
input to the asynchronous panel. This statement must specify the name of the panel being displayed when the &INTREAD
statement was issued. The &PANEL statement completes with the appropriate &RETCODE return code value, as
described previously. If an &PANEL statement specifying another panel name is issued after the N00101 message is
read, the input is no longer available.

Coordinate Other Processing with Input Notification

The fact that input from a panel can be notified not by completion of the &PANEL statement but instead by the arrival of
a trigger message on the procedure's internal request queue means that a procedure has the ability to wait for more than
one source of input to act as a trigger for it to resume processing.

For example, consider a procedure that has the role of maintaining a dynamically updated screen display which has to be
refreshed with new information as soon as it arrives, but which can receive an input command from the screen.
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Such a procedure needs to be able to listen for new information that is to be displayed as well as listening for input
received from the screen display.

By designing the procedure so that it receives all its input via &INTREAD TYPE=ANY, it can receive new display
messages from its dependent response queue (for example from other procedures operating in its dependent
environment) and notification of screen input via its dependent request queue.

This concept therefore allows a procedure to have a single point in its logic at which it can wait for multiple different forms
of input, and so synchronize its processing of different input streams.

Control Input Field Initialization

When displaying an asynchronous panel, it is possible to receive output directed to the panel while input is being entered.
This could result in partially updated panel input fields being reset when the panel is redisplayed to reflect the received
output.

The FMTINPUT operand of the #OPT statement in a panel definition determines if input fields are formatted when a panel
is displayed. This operand can be used to control input field re-initialization for both synchronous and asynchronous
panels.

In the case of asynchronous panels, if the FMTINPUT operand is not specified in the panel definition, the input fields are
reset only the first time the panel is displayed or when the panel is redisplayed after the operator has signaled the end of
input (by pressing Enter or a defined Function key). This means that input can be entered continuously by the operator
while the panel output fields are being rewritten as output is directed to the terminal. If the FMTINPUT operand is specified
in the panel definition, input field initialization is processed as defined by the operands to #OPT statement.

Manage I/O Contention

Using the CDELAY operand of the &PANEL statement, it is possible to prevent output to a terminal in input mode being
delayed, irrespective of the value of the SYSPARMS CDELAY operand. This is advisable in situations where output can
affect the structure of a panel being displayed.

For example, members might be asynchronously inserted into a selection list while selections are being made by the
operator. In this situation, the chosen selection variable may be associated with a certain entry before the list is updated
and a associated with a different entry afterward. Specifying CDELAY=N synchronizes the arrival of the output with its
appearance on the panel.

For more information about the CDELAY concept, see Reference..

Panel Control Statements
Optional control statements can precede a panel to specify the particular requirements for that panel. These are:

#ALIAS
Defines alternative field names

#ERR
Defines the action to be taken for an error condition

#FLD
Defines or modifies a field character's attributes

#NOTE
Provides installation documentation (this is ignored during processing)

#OPT
Defines optional operational requirements

#TRAILER
Defines trailing lines for the panel

 497



 Netmaster® Shared Content Library 12.2

Control statements included within panel definitions must precede the displayable portion of the panel which is determined
by the first line that is not a control statement. Control statements must start in column 1 of the lines on which they appear.

NOTE
You cannot include comments on the same line as a control statement (except #NOTE).

ALIAS Control Statement -- Define Alternative Name for Input Variables
This control statement allows the panel definition to contain alternative names for variable names in TYPE=INPUT and
TYPE=OUTVAR fields.

This facility is useful if you want to have short fields with long variable names. Each reference to name in the panel
definition is regarded as a reference to the next name from the list of VARS specified.

This control statement has the following format:

#ALIAS name

    {  VARS=prefix*[ RANGE=(start,end) ] |

       VARS={ vname | (vname,vname, …,vname) } }

name
Specifies the alias name that appears in the panel definition. Whenever this name occurs in a field declared
as TYPE=INPUT or TYPE=OUTVAR on the #FLD statement, Panel Services logically replaces it with the next
available name from the VARS list.
The name can be from one to eight characters in length. The first character must be an alphabetic or national
character. The remaining characters, if any, must be alphanumeric or national characters.
The same name can be used on multiple #ALIAS statements. The variable names are simply added to the end of
the list of names to which the alias name refers.

VARS=prefix* [ RANGE=(start,end) ] | VARS=(vname,vname, ..., vname)
Specifies the list of names to replace the alias name in the panel definition. Each time the alias name is
encountered in the panel definition, it is replaced by the next available name from this list. The formats of the
operands associated with VARS= are as follows:

• VARS=prefix* denotes that the variable names used are prefix1, prefix2, and so on. The RANGE= operand
can be specified to indicate a starting and ending suffix number. The default is RANGE=(1,64). The format
prefix* cannot be used with other variable names on the same #ALIAS statement.

• VARS=vname is the name of a variable, excluding the ampersand (&).

Examples: #ALIAS Control Statement

#ALIAS Z VARS=LONGNAME

#ALIAS Z123 VARS=(SATURDAY,SUNDAY)

#ALIAS AVAR VARS=LINE* RANGE=(10,20)

NOTE

• Multiple #ALIAS statements can be used for the same alias name if insufficient space is available on a single
statement.

• If an alias name appears in the panel definition after all the variable names in the alias list have been used up, the alias
name itself appears in the panel.

• Symbolic variables can be included in the #ALIAS statement. Variable substitution is performed before the statement is
processed, using variables available to the NCL procedure at the time the &PANEL statement is issued.
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ERR Control Statement -- Define Action Taken During Error Processing
This control statement determines the processing required when a panel is being redisplayed following an error condition.

An error condition can be detected either by Panel Services internal validation or by the processing NCL procedure. If
detected by internal validation (and &CONTROL PANELRC is not in effect), Panel Services invokes error processing
automatically. If detected by the processing NCL procedure, error processing is invoked in one of two ways:

• By using the &ASSIGN OPT=SETERR verb
• By nominating the name of the variable that identifies the invalid input field on the ERRFLD operand of the #OPT

statement
This is dynamically invoked by using a symbolic variable with the ERRFLD operand and setting this variable to the
name of the variable (minus the ampersand) that identifies the field in error.

When #ERR processing is initiated, the cursor is positioned to the first field in error. The panel is redisplayed, applying
the attributes defined on the #ERR statement to the fields in error. This technique provides the panel user with a simple
means of drawing the terminal operator's attention to the field in error. This is particularly effective on color terminals
where the color of any field in error can be altered and reverts to normal when the error condition is rectified.

Normally only one #ERR statement is defined. However, if required to accommodate the operands, multiple statements
can be defined. They can be defined in any order. However, as with #OPT, #FLD, and #NOTE statements, any #ERR
statement must precede the start of the panel, as determined by the first line that is not a control statement.

This control statement has the following format:

#ERR [ INTENS={ HIGH | LOW } ]

   [ { COLOR | COLOUR }={ BLUE | RED | PINK | GREEN |

                     TURQUOISE | YELLOW | WHITE | DEFAULT } ]

   [ { HLIGHT | HLITE }={ USCORE | REVERSE | BLINK | NONE } ]

    [  ALARM={ YES | NO } ]

INTENS={ HIGH | LOW }
Determines the intensity of the error field when displayed. The INTENS operand is ignored for terminals with
extended color and highlighting when either the COLOR or HLIGHT operand is specified.
HIGH

Specifies that the field is displayed in double intensity.
LOW

Specifies that the field is displayed in low or standard intensity.
{ COLOR | COLOUR }={BLUE | RED | PINK | GREEN | TURQUOISE | YELLOW | WHITE| DEFAULT}

Determines the color of the field. The operand applies only to IBM terminals with seven-color support and Fujitsu
terminals with three- or seven-color support.
If the terminal does not support extended color, the COLOR operand is ignored. This feature enables COLOR to
be specified on panels that are displayed on both color and non-color terminals. COLOR can be used with the
HLIGHT operand.
For Fujitsu terminals that support extended color data streams, but support only three colors, the following color
relationships are used:

Specified Result (on Fujitsu three-color terminal)
GREEN GREEN
RED RED
PINK RED
BLUE GREEN
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TURQUOISE GREEN
YELLOW WHITE
WHITE WHITE
DEFAULT GREEN

Fujitsu seven-color terminals are treated the same as IBM seven-color terminals.

The DEFAULT keyword indicates that the color of the field is to be determined from the INTENS operand. This feature is
useful if you want to set the color from an NCL procedure (that is, COLOR=&COLOR is specified and the NCL procedure
can set the &COLOR variable to DEFAULT).

{ HLIGHT | HLITE }={ USCORE | REVERSE | BLINK | NONE }
Applies only to terminals with extended highlighting support, and determines the highlighting to be used for the
field.
The HLIGHT operand is ignored if the terminal does not support extended highlighting, so HLIGHT can be
specified on panels that are displayed on terminals that do not support extended highlighting. HLIGHT can be
used with the COLOR operand.
When NONE is specified, the HLIGHT operand is ignored and no extended highlighting is performed for this field.

ALARM={ YES | NO }
Determines whether to ring the terminal alarm when the panel is displayed with an error condition. This alarm
works independently of the ALARM operand on the #OPT control statement.

Examples: #ERR Control Statement

#ERR COLOR=RED HLIGHT=REVERSE ALARM=YES

#ERR COLOR=YELLOW HLIGHT=BLINK INTENS=HIGH

NOTE

• Only those attributes defined on the #ERR statement are modified for the field in error. All other attributes associated
with the original field, such as internal validation, remain intact.

• Symbolic variables can be included in a #ERR statement. Variable substitution is performed before processing the
statement, by using variables available to the NCL procedure at the time the &PANEL statement is issued.

• When &CONTROL PANELRC is in effect, internal validation does not automatically reshow the panel with the error
message, and so on. In this case, the procedure regains control following the &PANEL statement with the &RETCODE
system variable set to 8 to indicate that an error has occurred. The &SYSMSG variable contains the text of the error
message that describes the error and the &SYSFLD variable contains the name of the field in error. This name is the
name of the variable in an input field that would receive the data entered into that field.

• The &ASSIGN statement SETERR option provides a mechanism for assigning #ERR field attributes to multiple (input
field) variables before displaying a panel. This feature lets you accept input from a number of different fields on a
panel, validate all the fields, and redisplay the panel with all incorrect fields displayed with the #ERR attributes. The
user sees all the errors at one time, rather than field by field.

FLD Control Statement -- Define or Modify a Panel Definition Field Character
This control statement tailors the operational characteristics of a panel.

When a panel is defined, it is made up of a number of lines, which in turn are made up of a number of fields. Each
field commences with a field character, which appears as a blank on the panel when displayed. Each field character
determines the attributes to associate with the field following the field character itself. A field is delimited by the next field
character or the end of the panel line. Fields cannot wrap from one line to the next.
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The first field on a line always starts in column 1. If no field character is defined in the first position of the line, the
attributes of the second of the three standard field characters are forced. These attributes are usually a plus sign (+),
TYPE=OUTPUT, and INTENS=LOW. They replace any non-field character incorrectly placed in this position.

Before parsing, the #FLD statement is scanned and variable substitution is performed. This process makes it possible to
tailor dynamically any of the options or operands on the statement.

You can specify as many #FLD statements as required, and you can define them in any order. However, as with #OPT,
#ERR and #NOTE statements, all #FLD statements must precede the start of the panel, as determined by the first line
that is not a control statement.

This control statement has the following format:

#FLD { c | X'xx' }

     [ BLANKS={ TRAIL | NONE | ANY } ]

     [ CAPS={ YES | NO } ]

   [ { COLOR | COLOUR }={ BLUE | RED | PINK | GREEN |

               TURQUOISE | YELLOW | WHITE | DEFAULT } ]

     [ CSET={ ALT | DEFAULT } ]

     [ EDIT={ ALPHA | ALPHANUM | DATEn | DSN | HEX |

              NAME | NAME* | NUM | REAL | SIGNNUM | TIMEn } ]

   [ { HLIGHT | HLITE }={ USCORE | REVERSE | BLINK | NONE } ]

     [ INTENS={ HIGH | LOW | NON } ]

     [ JUST={ LEFT | RIGHT | ASIS | CENTER | CENTRE } ]

     [ MODE={ SBCS | MIXED } ]

     [ NCLKEYWD={ YES | NO } ]

     [ OUTLINE={ {L R T B} | BOX } ]

     [ PAD={ NULL | BLANK | char } ]

     [ PSKIP={ NO | PMENU } ]

     [ RANGE=(min,max) ]

     [ REQUIRED={ YES | NO } ]

     [ SKIP={ YES | NO } ]

     [ SUB={ YES | NO } ]

     [ TYPE={ OUTPUT | INPUT | OUTVAR | SPD | NULL } ]

     [ VALIGN={ NO | LEFT | RIGHT | CENTER | CENTRE } ]

c | X'xx'
Specifies the field character that is used in the panel definition to identify the start of the field.
c

Specifies a single character that is not alphanumeric. Any special character (for example, an exclamation
mark) can be used, except an ampersand (&), which is reserved for use with variables.

X'xx'
Specifies the hexadecimal value of the field character. Use this notation to specify any value in the range
X'01' to X'3F'. Do not use values which correspond to alphanumeric characters, or X'0E' (shift in) or
X'0F'(shift out).
Although the panel editor prevents you from entering non-displayable hexadecimal attributes (X'01' to
X'3F') in the body of the panel, you can use the PREPARSE option to prime the field character value in
the panel before issuing the &PANEL statement.
The first #FLD statement to reference a particular field character defines a new character. Subsequent
statements referencing that same field character modify or extend the attributes of the field character.
Three standard field characters (%, +, _, unless altered by the #OPT statement) are provided. If a default
field character (usually % + or _) is referenced, it is the same as extending or modifying the attributes of
an existing field character.
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If no additional operands are defined following a new field character, then the following defaults apply:
TYPE=OUTPUT INTENS=LOW

No special attributes or internal validation apply.
BLANKS={ TRAIL | NONE | ANY }

For input fields, this operand determines the format the entered data must take. By default, a field can contain
embedded blanks (BLANKS=ANY). Specification of this operand helps ensure that the entered data does not
contain embedded blanks, and contains only trailing blanks (TRAIL) or no blanks at all (NONE). This operand
works independently of the REQUIRED operand. For optional fields, this operand can still be specified to help
ensure that any data entered is in the correct format. If &CONTROL PANELRC is not in effect, BLANKS=TRAIL is
specified, and the data is in error, Panel Services redisplays the panel with the &SYSMSG variable set to:
INVALID IMBEDDED BLANKS

If BLANKS=NONE is specified and the data is in error, Panel Services redisplays the panel with the &SYSMSG
variable set to:
INCOMPLETE FIELD

If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead of being
handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error and &SYSMSG
the error message text.

CAPS={ YES | NO }
(Input fields only) Determines whether to convert entered data to uppercase before passing it to the NCL
procedure in the nominated variable. Conversion to uppercase is also performed for the data associated with an
input variable before displaying the panel. This does not affect the current contents of the variable, unless the
data is modified and entered by the operator. Output fields are displayed exactly as defined and are not subject to
uppercase conversion.
Uppercasing data for CAPS=YES fields uses the language code of the user region to select the character set that
is used as the basis of the translation. Where the language code of the user is not one of the supported values,
the language code of the system is used. Where the language code of the system is not one of the supported
values, a translation based on EBCDIC codes is performed.

NOTE
Because data can be converted to uppercase before performing the assignment, the effect of
CAPS=NO can be negated if the variable that receives the data is used in an assignment statement (for
example, &A = &DATA) within the processing NCL procedure. See the &CONTROL UCASE option.

The CAPS operand is ignored when operating in a system executing with SYSPARMS DBCS=YES.
{ COLOR | COLOUR }={ BLUE | RED | PINK | GREEN | TURQUOISE | YELLOW | WHITE | DEFAULT}

Applies only to IBM terminals with seven-color support and Fujitsu terminals with three- or seven-color support,
and determines the color of the field.
If the terminal does not support extended color, the COLOR operand is ignored. This feature enables COLOR to
be specified on panels that are displayed on both color and non-color terminals. COLOR can be used with the
HLIGHT operand.
For Fujitsu terminals that support extended color data streams where only three colors are available, the following
color relationships are used:

Specified Result (on Fujitsu three-color terminals)
GREEN GREEN
RED RED
PINK RED
BLUE GREEN
TURQUOISE GREEN
YELLOW WHITE
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WHITE WHITE
DEFAULT GREEN

Fujitsu seven-color terminals are treated the same as IBM seven-color terminals.

The DEFAULT keyword indicates that the color of the field is to be determined from the INTENS operand. This feature is
useful if you want to set the color from an NCL procedure (that is, COLOR=&COLOR is specified and the NCL procedure
can set the &COLOR variable to DEFAULT).

CSET={ ALT | DEFAULT }
(Output fields only) Determines which terminal character set to use to display the field. If you specify CSET=ALT
(or ALTERNATE), you can draw boxes using the following characters:
e is displayed as |
s is displayed as --
D is displayed as |_
E is displayed a |_ (rotated 180 degrees)
M is displayed as _|
N is displayed as _| (rotated 180 degrees)
F is displayed as |
G is displayed as _|_
O is displayed as _|_ (rotated 90 degrees counter-clockwise)
P is displayed as _|_ (rotated 180 degrees)
L is displayed as +

NOTE
CSET=ALT supersedes CSET=ASM in version 3.1

EDIT={ ALPHA | ALPHANUM | DATEn | DSN | HEX | NAME | NAME* | NUM | REAL | SIGNNUM | TIMEn }
(Input field) Determines additional internal editing that Panel Services perform. By default no editing is performed.
Specification of this operand helps ensure that the entered data conforms to the nominated type. If a field is
mandatory, then also specify REQ=YES.
ALPHA

Accepts A to Z only.
ALPHANUM

Accepts A to Z, 0 through 9, #, @, and $ only.
DATEn

Field must be a valid date. The DATEn keyword must correspond to one of the &DATEn system variables,
and the input field must contain date in the format associated with that system variable. For example,
EDIT=DATE5 indicates that the input field must always contain a date in the format corresponding to the
&DATE5 system variable (MM/DD/YY).

DSN
Specifies a valid OS/VS format data set name. If necessary, a partitioned data set (PDS) member name
or Generation Data Group (GDG) number can be specified in brackets as part of the name.

HEX
Accepts 0 through 9 and A to F only.

NAME
Commences with alpha (A to Z, #, @, or $) and followed by alphanumerics (A to Z, 0 through 9, #, @, or
$).
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NAME*
Commences with alpha (A to Z, #, @, or $) and followed by alphanumerics (A to Z, 0 through 9, #, @, or
$), but can be terminated with a single asterisk (*). This asterisk allows a value to be entered that can be
interpreted as a generic request by the receiving procedure.

NUM
Accepts 0 through 9 only.

REAL
Input in this field must conform to the syntax for integers, signed numbers or real numbers, including
scientific notation.

SIGNNUM
Field must be numeric but can have a leading sign (+ or -).

TIMEn
Specifies a valid time. The TIMEn keyword must correspond to one of the &ZTIMEn system variables,
and the input field must be in the format associated with that system variable.
When invalid data is detected and &CONTROL PANELRC is not in effect, Panel Services invokes
standard error processing. Control is not returned to the NCL procedure until the error is corrected.

• For EDIT=NUM, the panel is redisplayed with the &SYSMSG variable set to:

FIELD NOT NUMERIC

    FIELD NOT REAL NUMBER

    INVALID VALUE

    INVALID DATE

    INVALID DATASET NAME

    INVALID MEMBER NAME

    INVALID TIME

• For EDIT=REAL, the panel is redisplayed with the message:

• For EDIT=ALPHA, ALPHANUM, HEX, or NAME, the panel is redisplayed with the &SYSMSG variable
set to:

• For EDIT=DATEn, the panel is redisplayed with the &SYSMSG variable set to:

• For EDIT=DSN, the panel is redisplayed with the &SYSMSG variable set to one of the following
values:

• For EDIT=TIMEn, the panel is redisplayed with the &SYSMSG variable set to:

In all cases, the terminal alarm is rung and the cursor is positioned to the field in error. If a #ERR
statement has been included in the panel definition, processing of the error condition is performed as
defined on that statement.
If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead
of being handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error
and &SYSMSG the error message text.

NOTE
Use of the EDIT operand might also require the use of the BLANKS operand to help ensure that
entered data does not include embedded blanks. Regardless, editing is performed only for the
length of the data entered and not for the length of the input field. If you want to enter the entire
field, specify the BLANKS=NONE operand.

{ HLIGHT | HLITE }={ USCORE | REVERSE | BLINK | NONE }
Applies only to terminals with extended highlighting support, and determines the highlighting to be used for the
field.
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If the terminal does not support extended highlighting, the HLIGHT operand is ignored. This feature enables
HLIGHT to be specified on panels that are displayed on terminals that do not support extended highlighting.
HLIGHT can be used with the COLOR operand.
You can use NONE as a no-impact value when the highlighting of a field is being dynamically determined from the
NCL procedure and set using variable substitution of the #FLD statement. When NONE is specified, the HLIGHT
operand is ignored.

INTENS={ HIGH | LOW | NON }
Determines the intensity of the field when displayed.
HIGH

The field is displayed in double intensity. High intensity is typically associated with input fields and other
important data. Minimize its use to maintain its effectiveness.

LOW
The field is displayed in low or standard intensity.

NON
The field is displayed in zero intensity, that is, any data within the field is not visible to the operator.

This operand is typically used for input fields for entering sensitive data such as passwords. Use of this attribute
for output fields is meaningless. Color or extended highlighting attributes are ignored when used with this
attribute.

JUST={ LEFT | RIGHT | ASIS | CENTER | CENTRE }
For output fields, this operand determines the alignment of the data within the field after trailing blanks have been
stripped. Justification is applied at a field level. Do not confuse with VALIGN that applies to the individual variable
only.

• JUST=LEFT results in padding to the right
• JUST=RIGHT results in padding to the left
• JUST=ASIS is treated as JUST=LEFT for output fields
• JUST=CENTER results in padding to both the left and the right.

For input fields, justification occurs both when the data is being displayed and when the data is being processed
on subsequent entry. When an input field is formatted for display (the value currently assigned to the variable
defined in the input field is substituted in place of the variable's name):

• The data is justified to the left and padded to the right for JUST=LEFT.
• The data is justified to the right and padded to the left for JUST=RIGHT.
• The data is aligned for JUST=CENTER as the data is aligned for JUST=LEFT.
• The data is positioned exactly as defined in the variable and padding to the right is performed for JUST=ASIS.

On subsequent reentry, trailing blanks and pad characters are stripped, unless the trailing pad character is a
numeric, in which case it is not stripped:

• For JUST=RIGHT, leading blanks and pads are also stripped (including numerics). Use of JUST=RIGHT
for input fields can inconvenience terminal operators because it is necessary to cursor across to the
commencement of the data in the field.

• For JUST=ASIS, trailing blanks and pads are stripped, but leading blanks and pads remain intact.

MODE={ SBCS | MIXED }
Applies to IBM terminals capable of supporting DBCS data streams. If a panel is sent to such a device, input
fields on the panel that use this #FLD character allow the operator to enter DBCS characters if MODE=MIXED is
specified.
IBM DBCS terminals do not allow DBCS character entry in input fields that specify MODE=SBCS (single-byte
character stream).
This operand does not apply to Fujitsu terminals, which allow DBCS character entry at any time.
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NCLKEYWD={ YES | NO }
Specifies whether fields that use this FLD character accept input of words that conflict with NCL keywords. The
default is YES. If you attempt to enter any NCL reserved keyword NO causes it to be rejected.

OUTLINE={ { L R T B } | BOX }
Specifies the extended highlighting outlining option required for this field. Any combination of L (left), R (right), T
(top), or B (bottom) can be coded. The field is outlined at the top or bottom with a horizontal line and at the left or
right border with a vertical line, according to the options specified. Alternatively, you can specify the BOX option,
which is equivalent to specifying LRTB. This option is terminal-dependent.

PAD={ NULL | BLANK | char }
Applies to INPUT, OUTPUT, and SPD fields.
For output fields, PAD works with both the JUST and VALIGN operands, one of which must be specified for PAD
to take effect. The operand determines the pad or fill character to use when the field is displayed.
The variable substitution process substitutes the data currently assigned to any variables within the field being
processed. When substitution is complete, any difference between the length of the field defined on the panel and
the length after substitution (after stripping trailing blanks) is padded with the specified PAD character.
NULL

Helps ensure that the terminal operator can use keyboard insert mode when entering data. Padding is
performed either to the left or to the right, as specified in the JUST operand.

char
Specifies a single character that is to be the pad character (for example, PAD=-).
You can use any character, including the use of any of the field characters defined on #FLD statements.
Take care when using numeric pad characters because their use affects the pad character stripping
process on subsequent entry.

Using PAD characters with input fields invokes special processing on subsequent input to help ensure that
unnecessary pad characters are stripped before returning the entered data in the nominated variable.

PSKIP={ NO | PMENU }
(Input fields only) Determines if panel skip requests are accepted in this field. A panel skip request is entered in
an input field in the format =m.m, where m.m is a menu selection. When this request is entered in an appropriate
field, a panel skip to the specified menu selection is performed.
NO

The input field is not scanned for panel skip requests.
PMENU

The input field is scanned for panel skip requests and action taken in response.
RANGE=(min,max)

(Numeric field) Specifies the range of acceptable values. The range includes all numbers, from the minimum
number (min) to the maximum number (max). Both min and max must be specified, and max must be equal to or
greater than min. Use of this operand forces EDIT=NUM. If the entered number falls outside the acceptable range
and &CONTROL PANELRC is not in effect, Panel Services redisplays the panel, with the &SYSMSG variable set
to:
NOT WITHIN RANGE

If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead of being
handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error and &SYSMSG
the error message text.

REQUIRED={ YES | NO }
Specifies whether a field is mandatory and the user must complete it. If &CONTROL PANELRC is not in effect,
Panel Services rejects any entry by the user unless the mandatory field has been entered. If it is not entered,
Panel Services redisplays the panel with the &SYSMSG variable set to:
REQUIRED FIELD OMITTED
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The terminal alarm is rung and the cursor is positioned to the omitted field. If a #ERR statement has been
included in the panel definition, processing of the error condition is performed as defined by the #ERR statement.
Failure to include the &SYSMSG variable on the panel suppresses this error message. This operand can be
abbreviated to REQ=.
If &CONTROL PANELRC is in effect, control is returned to the NCL procedure for error handling instead of being
handled totally by Panel Services. In this case, &SYSFLD contains the name of the field in error and &SYSMSG
contains the error message text.

SKIP={ YES | NO }
(Output field only) Determines whether to assign the skip attribute to the field. If the preceding input field is
entered in full and the intervening output field is specified with the SKIP operand, this option causes the cursor to
skip to the next input field.
This operand is NO by default, because field skipping can unexpectedly place the cursor in the wrong screen
window when operating in split screen mode.

SUB={ YES | NO }
(Output field only) Determines whether to perform variable substitution. This operand is typically used only
for fields where data contains the & character. Substitution results in the current value of that variable being
substituted or, if no value is assigned, the variable being eliminated. This operand is ignored for both INPUT and
SPD fields.

TYPE={ OUTPUT | INPUT | OUTVAR | SPD | NULL }
Determines whether to process the field as an output-only field (OUTPUT and OUTVAR), input field (INPUT),
Selector Pen Detectable (SPD) field, or pseudo input field (NULL).
OUTPUT

A protected field is created, which does not allow keyboard entry. This field can contain a mixture of fixed
data and variables. Each variable must commence with an ampersand (&). Substitution of variables is
performed using the variables available to the invoking NCL procedure at the time the &PANEL statement
is issued. Global variables can be referenced in an output field. Alignment and padding are performed
according to the rules defined for the field.

INPUT
An unprotected field is created, which allows keyboard entry. This field must contain a single variable
name (without the ampersand). This single variable must immediately follow the field character. System
variables and global variables cannot be used in an input field. Subsequent data entered into this field
is made available to the invoking NCL procedure in this variable on return from the &PANEL statement.
Specification of multiple variables or a mixture of variables and fixed data in an input field results in an
error.

OUTVAR
Is the same as TYPE=OUTPUT, except that Panel Services inserts an & between the field attribute
and the next character. This feature means that you can follow a TYPE=OUTVAR field character with a
variable name without the ampersand. This facility makes it easy to create fields which switch between
input and output under NCL control. For example, a panel contains the statements:
#FLD $ TYPE=&INOUT

+ Record Key .....$RKEY +

An NCL procedure would then set the variable &INOUT to control whether the data in the variable &RKEY
is output only or an operator can modify it:
&INOUT = OUTVAR -* the value is output only.

&INOUT = INPUT  -* the Operator can modify the

                -* field.

A similar effect can be achieved using &ASSIGN OPT=SETOUT.
SPD

A protected field is created in selector pen detectable format. This value enables the terminal operator
to select the field using either a LIGHT PEN or the CURSOR SELECT key. The SPD field characters
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must be immediately followed by one of the three designator characters (?, &, or a blank), which can in
turn optionally be followed by one or more blanks. A single variable with no other fixed data must also be
defined within the field. This single variable must be defined without the ampersand (&) and cannot be
a system or global variable. If selected by the user, the variable nominated in the SPD field is set to the
value SELECTED on return to the NCL procedure. If not selected, the variable is set to a null value.

NULL
An unprotected field is created, which allows keyboard entry. However, the name of an input variable
to receive data entered in the field is not required because any data entered by the terminal operator
in a TYPE=NULL field is ignored. Display data in this field can be in any format. The NULL option
accommodates four-color terminals where the field attribute byte is used to determine the color in which
the field is displayed. (Seven-color terminals use an extended data stream to set the color). The NULL
option indicates that Panel Services is to use an unprotected field attribute with the INTENS operand
value to determine the color of the field.

VALIGN={ NO | LEFT | RIGHT | CENTER | CENTRE }
(Output fields only) Determines the alignment of data for an individual variable only. Do not confuse with the JUST
operand, which applies to field alignment after all variable substitution has been completed. The VALIGN operand
is designed to facilitate tabular output without the need to specify many individual field characters on the panel. If
specified for an input field, the operand is ignored.
The substitution process normally substitutes the data assigned to a variable in place of the variable name. No
additional blanks are created or removed during this process. Thus, if the data being substituted is shorter than
the name of the variable (for example, variable &OUTPUTDATA set to 5678), then data following the variable
name is shifted left to occupy the area remaining after the removal of the variable name. This shift would destroy
any tabular alignment where the length of the data for each variable differed. If the data being substituted is
shorter than the variable name, the VALIGN option helps ensure that the data to the right of the variable is
not shifted to the left. The length of the variable name (including the ampersand) is the important factor and
determines the number of character positions to preserve during the substitution process.
However, data is not truncated and, if the data being substituted is longer than the variable name, then the data to
the right is moved to accommodate all the substituted data. VALIGN works with the pad character specified on the
PAD operand. The pad character is used to fill any difference between the data being substituted and the length of
the variable name being replaced.
VALIGN=NO

No alignment or padding is performed.
VALIGN=LEFT

Data is aligned to the left and padded to the right. An abbreviation of L is acceptable.
VALIGN=RIGHT

Data is aligned to the right and padded to the left. An abbreviation of R is acceptable.
VALIGN=CENTER

Data is centered (or one position to the left for an odd number of characters) and padded both to the left
and to the right. An abbreviation of C is acceptable.

Examples: #FLD Control Statement

#FLD # TYPE=INPUT REQ=YES EDIT=NUM COLOR=RED RANGE=(1,3)

#FLD # BLANKS=TRAIL PAD=_

#FLD # TYPE=OUTPUT COLOR=&COLOR HLIGHT=&HLIGHT

#FLD ( TYPE=INPUT INTENS=HIGH EDIT=DATE4

#FLD @ HLIGHT=BLINK

#FLD / TYPE=SPD

#FLD % JUST=R PAD=- -* supplementing default output char

#FLD _ JUST=ASIS -* supplementing default input char
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#FLD + VALIGN=RIGHT JUST=CENTER -* null pad assumed

NOTE

• If insufficient space is available on a single statement, multiple #FLD statements can be used for the same field
character.

• Symbolic variables can be included in a #FLD statement. Variable substitution is performed before the statement is
processed, using variables available to the NCL procedure at the time the &PANEL statement is issued.

• You can alter the default field characters by using the DEFAULT operand of the #OPT control statement.
• You can use the #ERR control statement to simplify redisplaying a panel to indicate a field in error.
• The &CONTROL PANELRC operand can be used to specify that the NCL procedure receives control for further

processing when internal validation detects an error in data entered by the operator. When this technique is used,
the procedure can determine the field in error (from the &SYSFLD variable) and the error message to issue (from the
&SYSMSG variable). With this information, it can alter its processing accordingly, including altering the text of the error
message in the &SYSMSG variable if necessary.

NOTE Control Statement -- Allow User Comments in a Panel Definition
This control statement provides a means of placing documentation within a panel definition. The #NOTE statement is not
processed and is ignored. Multiple #NOTE statements can be specified. However, as with the #FLD, #ERR, and #OPT
statements, all #NOTE statements must precede the start of the panel. The start of a panel is determined by the first line
that is not a control statement or #NOTE statement.

This control statement has the following format:

#NOTE any_text

any_text
Specifies any free-form user text.

Examples: #NOTE Control Statement

#NOTE This panel is used by the Network Error Log System

#NOTE INWAIT=60 CURSOR=&CURSORFLD

As shown in the example, the #NOTE statement can provide a simple means of temporarily nullifying another control
statement, allowing for easy reinstatement when required.

OPT Control Statement -- Define Panel Processing Options
This control statement tailors the processing options for a panel.

Before parsing, the #OPT statement is scanned and any variables are substituted. This process makes it possible to tailor
dynamically any of the operands on the statement.

Multiple #OPT statements can be specified. However, as with #FLD, #ERR, and #NOTE statements, all #OPT statements
must precede the start of the panel, as determined by the first line that is not a control statement.

This control statement has the following format:

#OPT [ ALARM={ YES | NO } ]

     [ CURSOR={ varname | row,column } ]

     [ DEFAULT={ hlu | X'xxxxxx' } ]

     [ ERRFLD=varname ]

     [ FMTINPUT={ YES | NO } ]
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     [ IPANULL={ YES | NO } ]

     [ INWAIT=ss.th ]

     [ PREPARSE={ (c,S) | (c,D) } ]

     [ UNLOCK={ YES | NO } ]

     [ MAXWIDTH={ YES | NO } ]

ALARM={ YES | NO }
Determines whether to ring the terminal alarm when the panel is displayed. Dynamic control of the alarm can
be achieved by changing the value of the ALARM operand using a variable set before issuing the &PANEL
statement.
If internal validation has detected an error and the panel is being redisplayed to indicate the error, this operand is
ignored and the terminal alarm rung. The #ERR statement can be used to alter the processing performed when
an error condition is detected.

CURSOR={ varname | row,column }
Specifies the name of a variable in either an INPUT or an SPD field where the cursor is to position. Alternatively,
the precise coordinates for the cursor can be defined as row,column.
The value of varname is the variable name without the ampersand, as used in the INPUT or SPD field (for
example, CURSOR=FIELD5).
Where coordinates are specified, row must be specified in the range 1 through 62 and column in the range 1
through 80. The row and column values are always relative to the start of the current window and therefore
remain unchanged when operating in split screen mode. The &CURSROW and &CURSCOL system variables
can be used to determine the location of the cursor on input to the system.
Dynamic positioning of the cursor can be achieved by using a variable or variables (including the ampersand) in
place of varname or row,column. The invoking NCL procedure can set the variables to the name of the field to
contain the cursor or the coordinates before issuing the &PANEL statement.
If internal validation has detected an error and the panel is being redisplayed to indicate the error, the CURSOR
operand is ignored and the cursor is positioned to the field in error.
Specifying varname with a name other than the name of a variable used in an INPUT or SPD field results in an
error. If coordinates are used and they lie outside the dimensions of the window currently displayed, the cursor is
positioned in the upper left corner of the window.

DEFAULT={ hlu | X'xxxxxx' }
Alters the three standard default field characters. If the #OPT statement is omitted or the DEFAULT operand not
used, then three standard field characters are provided for use when defining the panel. They are:
% = protected, high-intensity
+ = protected, low-intensity
_ = unprotected, high-intensity
It is sometimes necessary to select alternative field characters, for example, if the underscore character is
required within the body of the panel for some reason.
The DEFAULT=hlu operand must always specify three characters. The characters chosen must not be
alphanumeric, that is, any special character except ampersand (&), which is reserved for variables. They must
not duplicate another field character, except one already defined as a default. The order of the characters is
significant, as the attributes of the standard default characters apply in the order described.
Therefore specification of DEFAULT=*+/ results in:
* = protected, high-intensity
+ = protected, low-intensity
/ = unprotected, high-intensity
You can also specify the default field characters in hexadecimal in the format:
DEFAULT=X'xxxxxx'

Each xx pair represents a hexadecimal number in the range X'00' to X'FF'. All numbers except X'00” (null),
X'40' (blank), and X'50' (ampersand), are valid. This format even allows alphanumeric characters to be used
as field characters. For example, if you specify X'C1', any occurrence of the letter A in the panel definition is

 510



 Netmaster® Shared Content Library 12.2

treated as the default character. However, we recommend using hexadecimal values that do not correspond to
alphanumeric characters.
For example, specification of DEFAULT='010203' would result in:
X'01' = protected, high-intensity
X'02' = protected, low-intensity
X'03' = unprotected, high-intensity

ERRFLD=varname
Specifies the name of a variable in an INPUT field that is in error and for which to invoke error processing,
as defined on a #ERR statement. Use of this operand without including a #ERR statement within the panel
definition results in an error. The ERRFLD operand provides a simple way of informing Panel Services that the
field identified by varname is in error. Panel Services displays the panel using the options defined on the #ERR
statement. The #ERR statement could indicate to display the error field in reverse video, colored red and the
terminal alarm rung. The assignment of error text into a variable appearing on the screen to identify the nature of
the error typically accompanies the use of the ERRFLD operand.
This operand is typically specified with the name of a variable (including the &) that is set to null unless an error
occurs. On error, the NCL procedure sets the variable to the name of the field in error before issuing the &PANEL
statement to display the panel.
ERRFLD provides the panel designer with a simple means of changing the attributes of a field (such as color and
highlighting) without needing to resort to dynamic substitution of #FLD statements.
Consider the case where an input field &INPUT1 is found to be in error and the #OPT statement has been defined
with ERRFLD=&INERROR. The NCL procedure simply assigns the name of the variable used to identify the input
field, in this case INPUT1 (minus the &), into &INERROR and then redisplays the panel.
&INERROR = INPUT1

&SYSMSG = &STR THIS FIELD IS WRONG

&PANEL MYPANEL

In this example, the text that identifies the nature of the error has been assigned into the variable &SYSMSG
which would be defined somewhere on the panel.
&ASSIGN OPT=SETERR is effective only if &CONTROL FLDCTL is in effect.

FMTINPUT={ YES | NO }
Determines whether input fields are to be formatted when a panel is displayed. This specialized option is
designed to be used with INWAIT. When processing with INWAIT, the time interval could expire at the instant
when the operator enters data. If the same panel is redisplayed to update the screen contents, the data entered
by the operator is lost as the new panel is written. FMTINPUT can be used to bypass formatting of input fields and
hence when the panel is redisplayed only output fields are written. The value of this operand is typically assigned
to a variable from within the NCL procedure, and changed between YES and NO as required (#OPT FMTINPUT
=&YESNO). Take care when using this facility because incorrect use of FMTINPUT=NO can result in validation
errors. Ideally, a panel is displayed initially with FMTINPUT=YES and only when the INWAIT timer expires would it
be redisplayed with FMTINPUT=NO.

IPANULL={ YES | NO }
Specifies whether to set all variables associated with the panel input fields to null when the panel is displayed
with the INWAIT option, and the time specified on the INWAIT expires so that control is returned to the procedure
without any panel input or a PA key causes the input.
If you do not want to erase input field variables if INWAIT completes or a PA key is pressed, specify
IPANULL=NO.
Default: YES

INWAIT=ss.th
Specifies the time in seconds and parts of seconds that Panel Services is to wait for input from the terminal before
returning control to the NCL procedure following the &PANEL statement. By default, the system, having displayed
a panel, waits indefinitely for input. This indefinite wait is not always desirable, as is the case where a terminal
is performing a monitoring function where input can be infrequent or never occur. If INWAIT is utilized and the
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specified time elapses, control is returned to the NCL procedure with all input or SPD variables set to null. If input
is made during the time interval, the time period is canceled and standard processing proceeds.
The maximum value that can be specified for INWAIT is 86400.00 seconds (24 hours).
Specification of part seconds is possible. For example:
INWAIT=.5

INWAIT=20.5

INWAIT=.75

Any redisplay of a panel (for example, by use of the clear key) causes the time interval to be reset. If the time
interval expires before input is received, specification of internal validation options (such as REQUIRED=YES) is
ignored.
Specification of INWAIT=0 or INWAIT=0.00 indicates to accept no input, and control is returned to the NCL
procedure immediately after the panel has been displayed. In this case, subsequent action taken by the
procedure determines the period that the panel remains displayed.
The invoking NCL procedure can determine, by testing the &INKEY system variable, whether the INWAIT time
elapsed or data was entered. &INKEY is typically set to the character value of the key pressed by the operator to
enter the data (for example, Enter or F1). If the INWAIT time interval elapsed and no entry was made, the &INKEY
variable is set to null. If processing with &CONTROL PANELRC in effect, &RETCODE is set to 12 to indicate that
the INWAIT timer has expired.
INWAIT is ignored for asynchronous panels.
Default: Wait indefinitely for input.

PREPARSE={ (c,S) | (c,D) }
Preparsing provides a means for dynamically modifying the location of field characters in a panel. Normally, the
position of field characters (as defined by the #FLD control statement) is determined when Panel Services creates
the panel and remains fixed until the panel is modified.
Although you can modify the attributes of each field character (such as the color of the field) by using variables in
the #FLD statement, you are limited in the number of variations.
The PREPARSE operand requests that Panel Services performs a preliminary substitution scan of each panel
line before processing the line for field characters. The PREPARSE operand specifies a substitution character (c)
that is used to determine where substitution takes place. This character is processed in the same manner as an
ampersand (&) is processed during standard substitution.
The ability to specify a character other than an ampersand means that preparsing does not affect standard
substitution when it is performed following preparsing. You can use preparsing for the following purposes:

• Alter a field character that appears in a particular position to allocate a new set of attributes to the field.
• Create entire new fields (or complete lines) that in themselves contain the required field characters. 
•  (c,S)

Indicates that the character c is used as the preparse character for the panel, but that the Static Preparse
Option applies during preparse processing. This option prevents the movement of preparse or field characters
during the substitution process. This option is useful when panels are being dynamically modified to hold data
that can vary in length but displays in columns. Substituted data can be truncated if it is too long to fit into its
target field without overwriting the next occurrence of a preparse or field character on the same line.

•  (c,D)
Indicates that the character c is used as the preparse character for the panel, but that the Dynamic Preparse
Option applies during preparse processing. The dynamic option allows the movement of preparse or
field characters to the left or right of their original position to accommodate differing lengths of data being
substituted into the panel.

UNLOCK={ YES | NO }
Determines whether the terminal keyboard is unlocked when the panel is displayed. Specification of
UNLOCK=NO prevents entry of data by the terminal operator. NO is typically used with the INWAIT operand
where a panel is being displayed for a short period before progressing to some other function.
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MAXWIDTH={ YES | NO }
When MAXWIDTH=NO is specified or defaulted, the panel display is limited to the standard 80-column width. If
you are designing a panel for a wider screen (for example, a model 5 terminal), specify MAXWIDTH=YES to allow
the full width of the screen to be used.

 Examples: #OPT Control Statement 

#OPT DEFAULT=#$%

#OPT INWAIT=60 CURSOR=&CURSORFLD

#OPT CURSOR=IN1 ALARM=YES

#OPT ALARM=&ALARM PREPARSE=($,D)

#OPT ERRFLD=&INERROR

#OPT INWAIT=.5 UNLOCK=NO PREPARSE=($,S)

#OPT CURSOR=5,75

#OPT CURSOR=&ROW,&COLUMN FMTINPUT=&FMT

NOTE

• Multiple #OPT statements can be used if necessary.
• Symbolic variables can be included in a #OPT statement. Variable substitution is then performed before the statement

is processed.
• A panel is redisplayed automatically following use of the CLEAR key. Control is not returned to the invoking NCL

procedure.
• The attributes of the standard default characters can be modified using a #FLD statement that adds additional

attributes (such as color) or alters existing attributes.

TRAILER Control Statement -- Place Lines at Screen End
This control statement positions function key prompts at the bottom of the screen.

Indicate the start of the trailer lines with a #TRAILER START statement. Then enter the lines to appear at the end of the
screen, followed by a #TRAILER END statement.

This control statement has the following format:

#TRAILER [ START | END ]

         [ POSITION={ YES | NO } ]

START
Specifies the start of the lines in the trailer. Each line following this line until a #TRAILER END statement or
another control statement such as #FLD is placed in the trailer.

END
Specifies that the end of the lines in the trailer. There must have been a #TRAILER START statement earlier in
the panel definition.
No other operands can be specified on a #TRAILER END statement.

POSITION={ YES | NO }
Specifies whether to display the trailer lines.
YES

The trailer lines are displayed on the final lines of the physical screen.
NO

This value can be used to suppress the display of the trailer lines, even though they remain in the panel
definition.

Examples: #TRAILER Control Statement
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#TRAILER START

%This appears on the last line of the panel

#TRAILER END

NOTE

• The #TRAILER statements must appear before the first panel line in the definition. If you want to preparse the lines,
you place the #TRAILER statements after the #OPT PREPARSE= statement.

• The field attribute characters which you use in the trailer lines can be defined before or after the trailer lines in the
panel.

• The trailer lines cover any panel lines that would otherwise have been displayed.
• The trailer lines are positioned so that they end at the bottom of the physical screen if the window starts at the top of

the screen.

NCL File Processing
  

 

UDB File Formats

The term UDB refers to any file processed with the NCL file processing statements. Three types of physical file come
under this heading:

• Mapped format files
• Unmapped format files
• Delimited format (or UDB format) files

Mapped Format Files

Mapped format processing can be used on any file which is arranged in a manner that is describable to Mapping Services
using a map. A map is used to describe a file in terms of structures or components understood by Mapping Services.

Mapped format file access is the preferred method of file processing in NCL. The advantages of mapped format
processing are:

• Allows for transparent data to be placed in the file
• Allows for upward compatibility
• Combined with Mapping Services, allows NCL to operate at a logical level, even when dealing with complex data

formats

Default Map

A default mapping, using the $NCL map can be used to maintain NCL variable data in a file. Individual data records up to
32K and containing transparent variable data, are supported in this manner. Each variable exists in a vector format and
can be isolated using length fields and data tags.

When using the $NCL map, the file statements reference one or more NCL variables in the normal manner. The actual
structure of the record can be understood by referring to the distributed $NCL map.

Other Maps

When a retrieval is being carried out from a file using a mapped format, the contents of the file records are read into a
mapped data object (MDO). A map is attached to the MDO to provide NCL with a means of interpreting its contents. The
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&ASSIGN verb can then be used to reference certain sections of the data by name and extract these from the MDO into
NCL tokens (variables). Mapping Services does the work of locating the sections of data which are being extracted by
using the map. By doing the work of locating components within the data, Mapping Services can save a considerable
number of NCL statements, particularly for files that have a complicated format, and also for files that contain non-
printable data.

Because the map definition is a separate entity within your product, it is also possible that subsequent changes to the file
format will only require changes to be made to the map definition, and not to the NCL code itself.

Mapping Services can be used to define maps capable of interpreting most data formats.

Unmapped Format Files

NCL can also be used to process records from VSAM files for which no map is available.

Unmapped mode processing is generally used in applications where UDBs created or used by NCL procedures are to be
processed offline by other systems.

NCL file processing statements allow the NCL user to indicate that a particular UDB is to be processed in unmapped
mode, causing NCL to bypass any attempt to identify individual fields within records read from or written to the file.

While still allowing all the simplicity of access to the file, unmapped mode processing means the NCL user must know the
structure of records on the file. Consequently more attention must be paid to this aspect of file processing than is the case
for the simpler delimited format files.

Print (Using Unmapped Format File Support)

Unmapped format is for processing data of any format including binary or non-printable data. It is also useful for report
generation where the data is to be directed to a system printer. On a z/OS system, the unmapped format is ideal for
generating reports that are to be routed to JES SYSOUT for printing either on local or remote printers. The NCL provides
operands that help control report formatting.

For more information about the &FILE ADD statement, refer to the NCL Reference section in this documentation. 

If required, a mapped format or delimited format file can be processed in unmapped mode.

The processing mode (UDB format, mapped, or unmapped) for any file can be swapped at any time during NCL
procedure processing and this might become necessary if special key structures are being used.

Delimited Format Files

Data in UDB format files is stored in records that contain any number of fields to a maximum total record size of 32K,
which is the maximum statement size that can be processed by NCL. Each field is isolated from the next by a high-value
(X'FF') field separator and the last field in a record is followed by a field separator. The length of a field is determined by
the length of data supplied by the NCL user. The occurrence of two consecutive field separators indicates the presence
of a null field that contained no data when the record was created, even though the field concerned is logically part of the
record. The total length of any record includes the key and all field separators.

The rules for field separators within UDB format files are:

• A field separator follows each field
• No field separator follows the key
• A trailing field separator follows the last field, unless it is a key-only file with no data other than the key
• Two consecutive field separators indicate a field of 0 length (a null field)
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Multiple File and Alternate Index Support

NCL supports the concurrent processing of multiple files (including a mixture of delimited format, mapped format, and
unmapped format files) in addition to the use of VSAM alternate indexes that allow records to be retrieved using keys
based on different parts of the data. For example, a UDB used to maintain Help Desk problem information might contain
a sequentially allocated problem number, in addition to the name of the resource to which the problem was related. Using
alternate indexes, it is possible to retrieve records in both problem number order and resource name order.

Work with UDBs
  

UDB support is a standard function of NCL. NetMaster Databases (NDBs) provide more advanced facilities for users with
requirements for more complex, high-performance data management within their NCL procedures.

NCL supports the following techniques for VSAM user database (UDB) files:

• Processing by specific key (KSDS)
• Processing by partial or generic key (KSDS)
• Sequential processing (KSDS), in ascending or descending key order
• Retrieval for update or deletion (KSDS)
• Deletion by specific key (KSDS)
• Multiple record deletion by generic key (KSDS)
• Sequential processing, forwards or backwards (ESDS)
• Emptying (resetting) of data sets (KSDS)
• Processing of SYSOUT data sets (z/OS only)

NCL uses the VSAM access method for its speed and flexibility. The high-level NCL implementation shields the user from
all VSAM complexities.

UDBs are keyed VSAM data sets (KSDS) or sequential VSAM data sets (ESDS). For keyed data sets, any key length
from 1 to 255 characters can be selected. Standard VSAM restrictions regarding duplicate keys apply.

Allocate UDBs

You can allocate UDBs dynamically by using the ALLOCATE command.

NOTE
 For more information about the ALLOCATE command, see the online help.

The UDBs allocated in this manner must be identified to your product as UDBs through use of the UDBCTL command as
follows:

UDBCTL OPEN=ddname ID=file_idoptions

ddname
Specifies the data definition (DD) name of the DD card defining the UDB.

file-id
Specifies a logical file ID. You can specify ID=* to use the same value for both ddname and file_id.

options
Specifies any special processing attributes to apply to this UDB.

Dynamically allocated UDBs can be deallocated (using the DEALLOCATE command) after the UDBCTL command has
been used to close them.
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Prepare to Use a UDB

The process to create and use a UDB is:

• Determine the format of the data set, the length of the records it is to contain and the size of the key to be used. If
records are to be added or updated on-line, the key must commence in the first position of the record (unless the
data set is to be processed in unmapped mode). The amount of space required should also be determined at this
stage. Remember to take the presence of field separators into account when deciding on record length. Normally field
separators have little effect on overall record length, but they can become significant when a record contains numerous
very short fields.

• Use the IDCAMS VSAM utility to define the data set. The DEFVSAM member in the distribution library contains an
example of defining a VSAM data set.

• Allocate the file dynamically with the ALLOCATE command.
• Use the UDBCTL command to open the UDB and assign a logical file ID, and any special processing attributes that

might be required. This makes the file available for processing.
• Include the appropriate &FILE OPEN statement in the NCL procedure.

After these steps have been performed, the file is available for processing using standard NCL statements.

UDB Initialization

Your product attempts to open UDBs when a UDBCTL OPEN command is processed. If the open fails, the system
internally uses IDCAMS to verify the data set and then retry the open. Therefore it is not necessary to include verification
steps in the system JCL.

Initialization of KSDS UDBs

If the data set requires an initial load, the system loads a single record with a key of all X'00' and then deletes it. If this
load fails, the data set is closed and is classified as unusable, and is blocked from further processing until the problem has
been rectified. Use the SHOW UDB command to determine the cause of the error.

Initialization of ESDS UDBs

Empty ESDSs identified as UDBs are initialized by loading a single record which has the format:

N28510 VSAM INITIAL LOAD PERFORMED AT hh.mm.ss ON day-dd.mon-year

This record is always the first record of an ESDS UDB, unless the ESDS already contains records when opened by your
product. NCL procedures that reference the UDB should ignore this first record. If preparing for unmapped processing of
an NCL-created ESDS UDB, use IDCAMS to REPRO the data set skipping, the first record.

Write to SYSOUT as an ESDS

An ESDS UDB that is actually a SYSOUT data set (z/OS systems only), allocated dynamically using the ALLOCATE
command, does not require initialization and therefore this processing is bypassed. SYSOUT data sets can therefore be
written directly from NCL procedures without an initialization record appearing on the output.

NOTE

• Your product does not load alternate indexes. You must do this using the IDCAMS BLDINDEX function.
• The Dataset Services SUBMIT option provides a simpler way of creating SYSOUT data sets. For more

information about Dataset Services options, refer to the NCL Reference section of this documentation.  
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Control UDB Performance and Resource Usage

The techniques used by NCL should ensure efficient processing of VSAM files. Additional performance gains can be
obtained by the allocation of additional buffers and processing strings. This is achieved using the JCL AMP statement sub
parameters on the DD statement for the file or options on the UDBCTL command:

BUFNI
The number of index buffers to be allocated by VSAM

BUFND
The number of data buffers to be allocated by VSAM

STRNO
The maximum number of concurrent strings VSAM is to use

By default, your product allocates 2 data buffers, 3 index buffers and 2 processing strings unless alternative values are
provided as described.

This buffer allocation applies per string-that is, allocation of a complete set of buffers is performed by VSAM for each
concurrent position held on the UDB. Where the usage of a UDB is such that a large number of concurrent accesses to
the UDB might be possible, care must be taken that VSAM buffer allocations do not lead to storage shortages affecting
the performance of other product functions. Also, in cases such as these, NCL procedures should be written to avoid the
maintenance of generic UDB processing environments over long periods.

While varying these parameters can offer significant performance benefits, they should only be changed if the impact on
VSAM processing is clearly understood. Incorrect changes can impose severe storage overheads which could impact the
operation of other system components.

Add Records to a UDB

The &FILE ADD statement is used to add new records to a UDB. The &FILE PUT statement can also be used to add
records. However, whereas &FILE ADD receives an error indication if a record with a like key exists, &FILE PUT will
replace a record with a like key. If an NCL procedure is known to be creating new records then &FILE ADD should be
used.

Before a record can be added, the key of the record must be identified. This is done using the KEY= or the KEYVAR=
operand on the &FILE statement. The KEY= operand can be used in conjunction with the ADD and PUT operands.

The &FILE ADD statement is used to supply the data of the record to be added to the UDB. Depending on the format of
the UDB this could be a text string, tokens, or an MDO.

The success of the &FILE ADD statement can be tested using the &FILERC (file return code) system variable. If the
&FILE ADD statement was not successful, the &VSAMFDBK system variable will contain a standard VSAM completion
code indicating the type of error that occurred. For example:

&FILE OPEN ID=MYFILE FORMAT=DELIMITED

&FILE ADD ID=MYFILE KEY='RECORD1' VARS=A* RANGE=(1,7)

&IF &FILERC NE 0 &THEN &WRITE ERROR CODE=&VSAMFDBK

SYSOUT Considerations

A SYSOUT data set (z/OS) can be defined as a UDB and be the subject of &FILE ADD (or &FILE PUT) statements. The
SYSOUT data set appears to your product as a VSAM ESDS.

NCL procedures can use &FILE ADD or &FILE PUT statements to write to SYSOUT UDBs. The UDB should be treated
as a mapped or unmapped format file and processed using the unmapped format option.

NCL supports both ANSI and machine print control characters. However, Broadcom recommends that you use ANSI
characters because they are easier to use.
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On z/OS systems, NCL determines the record format (RECFM) of a SYSOUT data set to decide if the data set is to be
supported with ANSI print control characters (RECFM=A) or machine control characters (RECFM=M). When the SYSOUT
data set is dynamically allocated the PRTCNTL operand can be used to specify which format is required.

Format SYSOUT Output

When processing SYSOUT data sets in ANSI format the &FILE PUT/ADD statement supports specification of formatting
options such as skipping to new pages, line spacing, bolding, and underscoring using the PRTCNTL operand. As such
the print character is never formatted by the user as part of the output data. When processing with machine control
characters, the user is responsible for formatting the output data with the appropriate control character as the first
character of the output data.

When processing an ANSI format SYSOUT file (RECFM=A or PRTCNTL=A) additional sub-operands of PRTCNTL allow
left or right justification or centering of the data. In such cases the logical width of the report is determined by the logical
record length (LRECL) of the data set. This too can be specified on the ALLOC command using the LRECL operand. The
width specified does not include the print control character which will be allowed for and added internally.

If the data set is the z/OS internal reader (INTRDR, which must be allocated dynamically), it can be treated as an
unmapped format UDB, in which case written records are interpreted as JCL. In this way, jobs can be submitted for
execution.

When submitting jobs in this way, the job number of the submitted JCL stream can be obtained by issuing &FILE GET
ID=name END. The job number is returned in the variable &ZJOBNUM.

Update Records in a UDB

The &FILE PUT statement is also used to update records in a UDB. A record can either be updated by first reading it with
an &FILE GET statement and then replacing it with an &FILE PUT statement or by replacing it directly with an &FILE PUT
statement. The method chosen will be determined by the application. Regardless of the method to be utilized the key of
the record is identified using the KEY= or KEYVAR= operand on the &FILE statement.

If the key was specified on the &FILE GET statement, there is no need to specify it again on the &FILE PUT statement
because the retrieved key remains current for the file.

If the possibility exists that multiple updates for the same record can be attempted concurrently, precautions must be
taken to ensure that updates are not lost or inadvertently overwritten.

The success of the &FILE PUT statement can be tested using the &FILERC system variable. If the &FILE PUT statement
is not successful the &VSAMFDBK system variable contains a standard VSAM completion code indicating the type of
error that occurred. For example:

&FILE OPEN ID=MYFILE FORMAT=DELIMITED

&FILE GET ID=MYFILE KEY='RECORD1' VARS=B*

&IF &FILERC NE 0 &GOTO .NORECORD

     .

     .

     .  update data

     .

     .

&FILE PUT ID=MYFILE ARGS RANGE=(1,7)

&IF &FILERC NE 0 &WRITE DATA=ERROR CODE=&VSAMFDBK

&FILE PUT will replace a record which already exists. Where multiple concurrent updates are possible the NCL procedure
must ensure that it has exclusive control of a record prior to issuing the &FILE PUT statement to update it. This can be
achieved by first reading the record with an &FILE GET statement that specifies the OPT=UPD operand. This operand
indicates that exclusive control of the record is required. If the record is already in use, the &FILE GET statement fails
with &FILERC set to 8 and &VSAMFDBK set to 14. The NCL procedure can then take alternative action, such as delaying
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processing for a short period before retrying the &FILE GET. Having obtained the record the &FILE PUT statement can be
issued to complete the update.

When using &FILE GET with the UPD option, the NCL procedure should complete processing of the record as quickly as
possible. It is not good practice to obtain exclusive control of a record and then issue a full-screen panel which waits for
operator input. This can delay other users for excessive periods.

An example of a procedure using the &FILE GET ... OPT=UPD operand follows. This example issues a one second delay
if exclusive control of the record cannot be obtained, and then retries the &FILE GET.

&FILE OPEN ID=MYFILE FORMAT=DELIMITED

.RETRY

   &FILE GET ID=MYFILE KEY='RECORD1' OPT=UPD ARGS

   &IF &FILERC EQ 0 &THEN &GOTO .UPDATE

   &IF &FILERC EQ 8 AND &VSAMFDBK EQ 14 &THEN &GOTO .WAIT

   &ENDAFTER &WRITE DATA=ERROR CODE=&VSAMFDBK

.WAIT

   &DELAY 1

   &GOTO .RETRY

.UPDATE

   .

   .

   .  update data

   .

   .

&FILE PUT ID=MYFILE ARGS RANGE=(1,7)

&IF &FILERC NE 0 &THEN &WRITE DATA=ERROR CODE=&VSAMFDBK

Delete Records from a UDB

The &FILE DEL statement is used to delete records from a UDB. Two techniques can be used:

• Deletion by specific key-the full key of the record to be deleted is supplied. Only the record with this key is deleted.
• Deletion by generic key-a partial key is supplied. Any record that matches this partial key (KEQALL) or is equal to or

greater than this partial key (KGEALL) is deleted.

The KEY= or KEYVAR= operand can be used to specify the full or partial key to be used for the delete.

Deletion of a single record can be achieved as shown in the following example:

&FILE OPEN ID=MYFILE FORMAT=DELIMITED

&FILE DEL ID=MYFILE KEY='RECORD1'

If a partial key is provided for a single record delete, NCL deletes the first record on the file that matches the partial key.

If a group of records is to be deleted, a partial key that identifies the first record in the group must be specified on the
KEY= or KEYVAR= operand. Then either of the following two values must be set for the OPT= operand.

KEQALL
Delete this record and all following records that have keys equal to the partial key provided.

KGEALL
Delete this record and all following records that have keys equal to or greater than the partial key provided.

The success of the &FILE DEL statement can be tested using the &FILERC system variable. If the &FILE DEL statement
was not successful, the &VSAMFDBK system variable will contain a standard VSAM completion code indicating the type
of error that occurred. For example:

&FILE OPEN ID=MYFILE FORMAT=DELIMITED
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&FILE DEL ID=MYFILE KEY='RECORD' OPT=KEQALL

&IF &FILERC NE 0 &WRITE DATA=ERROR CODE=&VSAMFDBK

The number of records deleted by an &FILE DEL statement is returned in the system variable &FILERCNT, which can
then be used, for example, as feedback information for display on a panel. That is:

&FILE OPEN ID=MYFILE FORMAT=DELIMITED

&FILE DEL ID=MYFILE KEY='RECORD' OPT=KGEALL

&WRITE &FILERCNT RECORDS DELETED

&FILERCNT remains until the next &FILE DEL, or the file is closed, or processing changes to a different file. In the last
case, &FILERCNT changes to reflect the number of records deleted on the file that is now being processed.

Use of generic delete functions is of value when large numbers of records are to be deleted from a UDB and gives better
performance than the use of multiple single record deletes.

Retrieve Records from a UDB

The &FILE GET statement is used to retrieve records from a UDB. A number of techniques can be used:

• Retrieval by specific key-the full key of the required record is supplied. Only a record with this key will be returned.
• Retrieval by generic key-a partial key is supplied. Several values can then be used on the OPT= operand to determine

the first record retrieved and the direction in which processing will continue: KEQ, KGE and KGT return the first record
with a key equal to, equal to or greater than, or greater than the partial key (respectively), and set the retrieval direction
to forwards, while KEL, KLE and KLT return the highest record with a key equal to, equal to or less than, or less than
the partial key (respectively), and set the direction to backwards.

• Sequential retrieval-no key is supplied. Records can be returned in ascending or descending key order, commencing
with the lowest key or highest key in the file respectively, and continuing forwards or backwards through the file until
sequential retrieval is terminated.

Before a record can be retrieved (except for sequential retrieval) a key or partial key must be identified. This is done using
the KEY= or KEYVAR= operand on the &FILE GET statement. It is possible to identify the key prior to the &FILE GET (for
example, for sequential retrieval) by specifying the KEY= or KEYVAR= operand on a &FILE SET statement.

The success of the &FILE GET statement can be tested using the &FILERC system variable. If the &FILE GET statement
was not successful the &VSAMFDBK system variable contains a standard VSAM completion code indicating the type of
error that occurred. &FILERC signals end-of-file conditions as well as error conditions.

If generic retrieval or sequential retrieval is performed, the full key of the retrieved record is placed in the &FILEKEY
system variable. For example:

&FILE OPEN ID=MYFILE FORMAT=DELIMITED

&FILE SET KEY='REC'

.NEXTREC

   &FILE GET OPT=KEQ VARS=A*

   &IF &FILERC EQ 4 &THEN &ENDAFTER &WRITE DATA=END-OF-FILE

   &ELSE &IF &FILERC NE 0 &THEN &ENDAFTER &WRITE +

      DATA=ERROR=&VSAMFDBK

   &WRITE DATA=THE RECORD KEY RETURNED = &FILEKEY

&GOTO .NEXTREC

Continuation of a generic retrieval depends on the next &FILE statement. Any statement other than another &FILE GET,
destroys the current file position, and ends the generic retrieval. If an &FILE GET statement is issued with a different key
from that issued on the first generic &FILE GET, the generic retrieval ends, otherwise the key used on the statement is
ignored, and retrieval is determined by the current file position.

When a generic read is performed (for example, when using the OPT=KEQ or OPT=KGE operand on &FILE GET), NCL
maintains a generic environment until the NCL procedure specifically stops using generic retrieval, for example by issuing
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&FILE GET OPT=END. The maintenance of this generic environment holds the current position within the UDB, but in
doing so necessarily uses VSAM buffer space. In procedures such as EASINET where there can be much concurrent
UDB activity, it is important to keep the length of time that generic environments are open to a minimum and to avoid the
use of generic processing where it is not necessary-for example, if &FILEKEY has been set to the full key of a record, do
not use &FILE GET OPT=KEQ to read the record.

Restrictions When Using UDBs

When designing facilities that will use file processing the following must be taken into account:

• All records must be keyed, unless processing with an ESDS.
• Keys must range in size from 1 to 255 bytes.
• Keys for base clusters must start in position 0 (unless processing in unmapped mode) of the record. This is often

termed relative key position (RKP) 0.
• Allowance should be made for field separators, or length and tag bytes added by NCL when determining record sizes

for mapped or delimited files.
• The maximum record size is 32K when doing I/O from NCL variables. Otherwise it is the maximum record size for the

file.
• When retrieving records, fields are returned in variables which have a maximum length of 256 characters. Creating

fields in excess of this length might not be practicable, although a field in excess of 256 characters can span multiple
variables after an &FILE GET.

• Unmapped format UDBs have no record structure maintained by NCL. The user is responsible for determining the
record format of unmapped format files.

• Mapped and unmapped format UDBs can contain non-character data. The user must make allowance for this and
might want to convert the data to expanded hexadecimal format after it is retrieved from an unmapped format UDB.

• If a UDB is of a format describable to Mapping Services using a map, then mapped format processing can be
performed on it.

Create UDBs with Alternate Indexes

The description of UDB usage in the preceding sections has been restricted to the processing of records that are identified
by a record key starting at position 0 in the record. This is referred to as the base key for the file.

The base key allows an NCL procedure to position a UDB to a particular record or group of records within the file, based
on the comparison of a key provided as an argument against the keys of records present on the file.

This method of accessing records is adequate for many NCL applications. However, there are other applications which
might require access to records within the UDB based on more than one argument.

The use of alternate indexes provides a means by which many arguments can be used to position a UDB to a particular
record or record group and allows many different views of the same data held in a single UDB.

As an example, an installation that runs EASINET to provide access to all VTAM applications within its network uses the
special LOGPROC NCL procedure to monitor the passing of EASINET controlled terminals to different applications. Each
time a logon request is processed, a message is written to the activity log. It is intercepted by LOGPROC and a record
written to a UDB that records the time, target application, and name of the terminal concerned.

This information is built up over time and NCL procedures are written to analyze the activity represented by the data on
the UDB, where analysis is required by time, by application and by terminal name.

If the base key of the UDB starts with, for example, a time stamp, then the UDB is seen by NCL as being sorted in
ascending time stamp order. In this case UDB processing using the time as an argument is very simple; however, if an
analysis of the UDB by terminal name is required, the UDB can still be positioned only by the time argument, which is not
what is required.
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Alternate indices which allow the UDB to be viewed by NCL as being sorted in orders other than by time (for example,
by terminal name or by target application name), simplify the processing required in procedures that need to analyze the
UDB using arguments that are not satisfied by the base key of the file.

The following sections describe the steps required to create alternate indices for a UDB, the use of alternate indices within
NCL procedures and the considerations associated with their use.

VSAM Considerations for Alternate Indexes

An alternate index is an individual VSAM data set, maintained by VSAM, which contains information and keys to the base
cluster VSAM data set to which the index applies. It can be regarded as providing the user with a different view of the data
within the base cluster. As changes are made to records on the base cluster, VSAM (provided that the correct options are
defined) automatically updates the alternate indexes associated with the cluster.

VSAM relates an alternate index to its target base cluster with a definition known as a path. It is this path which NCL uses
to retrieve data using keys from the alternate index.

A given base cluster can have many alternate indices, depending on the complexity of the record formats maintained on
the UDB and the number of different ways those records are to be accessed.

The process to establish a new base cluster with an alternate index is:

• Define the base cluster using the IDCAMS DEFINE CLUSTER function.
• Load the base cluster. This is done using the VSAM IDCAMS utility REPRO statement.
• Define the alternate index using the IDCAMS DEFINE AIX function.
• Define the path using the IDCAMS DEFINE PATH function.
• Build the alternate index using the IDCAMS BLDINDEX function.

This cannot be done for an empty base cluster.
Add DD statements to the system JCL for both the base cluster and the path (but not the alternate index).

• Assign file IDs to UDBs using the UDBCTL statement.

NOTE

• When defining a base cluster with an alternate index, both the base cluster and the alternate index must be
defined with VSAM SHAREOPTIONS

• of (3 3). This is necessary as two ACBs will be used, one to reference the base cluster and a second to
reference the path. A reference to a path causes both the base cluster and its associated alternate index to
be opened. VSAM therefore sees two concurrent users of the base cluster.

• If duplicate keys are to be allowed on the alternate index, the NONUNIQUEKEY operand must be used
when the index is defined. Duplicate keys on the alternate index are likely when the alternate index key is
positioned over part of the base key of a cluster.

• To establish an alternate index for an existing base cluster, the same procedure is followed but with the
omission of the first two steps (that is, defining and loading the base cluster).

Key Structures and Alternate Indexes

The record key used when processing a base cluster UDB can be 1 to 255 bytes in length and usually starts at offset 0 in
the record.

When accessing a base cluster by an alternate index, a key is still used, but the key could be located anywhere within
the record that it identifies. The precise location of the key within the record is defined (as an offset from the start of the
record) when the alternate index is defined.

 523



 Netmaster® Shared Content Library 12.2

Figure 9: Work with UDB's 1

This figure shows a representation of two records on a base cluster. The base key of each record starts at offset 0 and is
10 bytes long. In the example the base keys of the two records are:

RECORD0001

RECORD0002

An alternate index is associated with the base cluster and has been defined with a key that is 8 bytes long and starts at
offset 10 in the record, that is, it follows the base key of the record.

In the example the alternate index keys have values of:

LU42600A

LU01290A

Additional alternate index keys can be defined which span different strings within the base cluster record.

Retrieve Data Using Alternate Indexes

Access to UDBs via an alternate index is similar to standard base key access, but the way the data is presented to the
NCL procedure after completion of the &FILE GET is different.

As with standard base cluster usage, the NCL procedure must nominate the UDB to be processed:

• For base cluster processing, the ID operand on the &FILE statement is used to identify the logical file ID associated
with the DD statement that defines the base cluster data set in the execution JCL.

• For alternate index processing the ID operand on the &FILE statement identifies the logical file ID associated with the
DD name that defines the Path to be used. (Remember that access to a cluster using an alternate index is achieved
via a VSAM path definition only and that no direct processing is done on the alternate index cluster itself.)
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Figure 10: Work with UDB's 2

This figure shows the different views of the data in two records on a base cluster that are seen when the UDB is accessed
through the base key or through the alternate index key. (In each of the example records shown, the key portion is shown
in plain text and the data portion is shown underlined.)

 525



 Netmaster® Shared Content Library 12.2

Figure 11: Work with UDB's 3

This figure show an example of reading records by using the base key. In the example shown in these figures, the UDB
is a UDB (or delimited) format file and each record contains two data fields. The data fields are each terminated by a field
separator (X'FF'), although these are not shown in the diagrams. The alternate index key in this example is chosen to
overlay exactly the first data field, but does not include the field separator character at the end of the field.

The base key's view of a record on the UDB is that the first 10 bytes of a record are its key and that everything else is
data. The alternate index view shows that everything is data, apart from the 8 bytes starting at offset 10 in each record.
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following example shows the effect of these conflicting views on the data actually presented to an NCL procedure on
completion of an &FILE GET statement.

For the example, we will assume that the logical File ID to be used when accessing the base cluster directly is MYBASE
and the logical file ID used to access the base cluster via its alternate index is MYPATH.

Figure 12: Work with UDB's 4

The previous figure shows how data is presented to an NCL procedure that reads records from the example UDB, using
the base key to access the file. As noted before, it is assumed here that the alternate key is in fact a separate field within
the record, although this does not have to be the case.

This figure shows the same sequence of events, but with access to the UDB being via the alternate index. There are two
significant differences in the results of the &FILE GET statements compared with using the base key:

• The order of the records is different.
• The data presented in the &FILE GET variables is different.

Records on the UDB are always arranged in ascending key order, according to the key being used to access the UDB.

Therefore, when using the base key the order of the records on this example UDB is:

RECORD0001........

RECORD0002........  and so on.

However, when viewed from the perspective of the alternate index, the order of the records on the UDB has nothing to
do with the value of the base key; as far as the alternate index is concerned the UDB is arranged in ascending order of
the alternate keys of the various records on the file. As a result, when accessing records via the alternate index, the order
becomes:

LU01290A.......

LU42600A.......  and so on.

and so, as shown in the figures, the order in which the physical records are retrieved from the UDB depends upon which
key is being used to access the file.
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Control UDB Availability

As described earlier, UDBs are made available to NCL procedures through the UDBCTL command, which assigns a
logical file ID. For more information about the UDBCTL command, see the Online Help.

For a variety of reasons you might want to change the availability of UDBs from time to time. The UDBCTL command
provides the following facilities:

Stop a UDB
This logically blocks all further attempts to access the specified UDB from any procedure, so that no further
&FILE statements which specify the ID for this UDB will be allowed. The physical data set remains open. STOP is
rejected if there is any current user of the file.

Close a UDB
Implies a STOP and physically closes the file. This might be necessary if external updating of the UDB is required
while the file is still allocated to your product.

Reset a closed UDB
In VSAM terms, RESET causes your product to open the VSAM ACB with the RST option, which has the effect
of emptying the entire file. VSAM constraints mean that RESET cannot be used on UDBs unless they are sub
allocated (in those levels of VSAM that support sub allocation) and is not allowed if the cluster is defined with
KEYRANGES or has alternate indexes associated with it.

Open a UDB
Reopens a previously-closed UDB. If the UDB had also been RESET and has not been loaded externally before
re-opening, Your product will initialize the file. A UDB that is OPENED requires re-assignment of its logical file ID
before it becomes available for processing again.

These UDBCTL options provide operational control over the availability of UDBs to the product region. UDBCTL can itself
be issued from within NCL procedures by suitably-authorized users.

Work with Files
NCL includes an &FILE verb that provides the high-level interface to its file processing facilities. The verb has seven major
operands:

&FILE OPEN
Opens a file and identifies its processing mode

&FILE SET
Sets the default file ID, sets the full or partial key, sets the processing mode for subsequent processing

&FILE ADD
Adds a record

&FILE GET
Retrieves a record

&FILE PUT
Adds or updates a record

&FILE DEL
Deletes a current record

&FILE CLOSE
Releases file processing connections

The following system variables are provided to help test the success of functions:

&FILERC
the completion code for the last function
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&FILERCNT
the number of records processed by the last generic delete (&FILE DEL) operation

&VSAMFDBK
the VSAM RPL feedback code from the last function

&FILEKEY
the key of the last record referenced

NOTE
 For more information about the &FILE verb and system variables, refer to the NCL Reference section of this
documentation. For more information about the UDBCTL command, which is used to control the availability of
UDBs for processing, see the online help.

Logical File Identifiers

When using NCL, files are referenced by a logical file identifier or file ID. The file ID provides a logical connection to the
physical data set. A file ID must be assigned using the UDBCTL command before a file can be referenced by an NCL
procedure.

Suppose, for example, that you want to process a file called HELPDESK.DATA, which is defined by using the ALLOCATE
command with a DD name of HELPDB1 and all NCL procedure references to the physical file are to be made to the
symbolic name HELPDESK.

Before the file HELPDESK.DATA can be processed by NCL, a UDBCTL command must be executed specifying the
symbolic name by which this file will be referenced from NCL procedures. This UDBCTL command relates the DD name
of the data set with its symbolic name and is coded:

UDBCTL OPEN=HELPDB1 ID=HELPDESK options

For a particular NCL procedure to access the file that has now been assigned the symbolic, or logical name of
HELPDESK, the procedure must contain an &FILE OPEN statement specifying the file that is to be processed:

&FILE OPEN ID=HELPDESK FORMAT=DELIMITED

This approach offers considerable flexibility when it becomes necessary to change the system configuration, since all NCL
procedures reference files using their logical file ID and are therefore shielded from external changes.

Should a data set become full, a single UDBCTL command can simultaneously migrate all NCL procedures to reference
a new data set without change to the NCL procedures. Consider our example using the HELPDESK file. It might be
desirable at the end of the day to swap to another data set and perform other processing on the previous day's data while
continuing to record new problems in another file. You would allocate multiple data sets and use a UDBCTL command at
the appropriate time to swap to an alternative data set. For example:

UDBCTL STOP=HELPUDB1(stop current use)

UDBCTL OPEN=HELPUDB2 ID=HELPDESK(swap to new file)

The NCL procedures continue to use the same ID on the &FILE statement, but now use a different physical data set as
the UDBCTL command has changed the logical relationship:

&FILE OPEN ID=HELPDESK FORMAT=DELIMITED

(NCL procedure is unchanged)

Release File Processing Resources

The &FILE OPEN statement allocates certain resources to the requesting NCL procedure. It is not normally necessary
to release file processing resources within an NCL procedure. This is performed automatically when the NCL procedure
terminates.
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Under certain circumstances, such as in an EASINET procedure, where there might be many concurrent users performing
file processing, it might be desirable to release any file processing overheads when they are no longer required, to ensure
that system overheads are minimized.

This can be accomplished using the &FILE CLOSE statement. &FILE CLOSE allows specific files or all files to be freed.
When this is done, any storage associated with processing the file is released and the connection is logically severed for
that user.

Having used &FILE CLOSE to release a particular file, connection can be re-established using another &FILE OPEN
statement.

&FILE CLOSE destroys any generic retrieval position a user might have established within a file and any subsequent
reference would have to reestablish that position if required.

Display File Information

The SHOW UDB command can be used to display details about files available to the system. This information includes
details about the number of active users, space usage, and the status. In addition, any open error codes that caused a file
to be disabled are displayed.

The SHOW VSAM command is used to display the VSAM attributes of the various VSAM data sets in use by your
product. Information presented by this display includes:

• Record sizes
• Control Interval sizes
• Control Interval and Control Area split statistics
• Current index and data buffer allocations
• Information about string and buffer shortages
• LSR pool statistics (in z/OS systems)

The SHOW UDBUSER command is used to obtain information about current usage of particular UDBs in the system. The
display lists all UDBs showing DD names, file IDs, and the names of the user IDs and NCL procedures that are currently
accessing each UDB.

NOTE
 For more information about the SHOW UDB, SHOW VSAM, and SHOW UDBUSER commands, see the online
help.

Specify the File Processing Mode

The &FILE statement has a mandatory ID=file_id operand. This operand identifies the UDB on which the NCL verb acts.
The ID operand enables several files to be open and processed simultaneously. You specify a FORMAT operand with
the OPEN or SET operands (that is, &FILE OPEN ID=... FORMAT=... and &FILE SET ID=... FORMAT=...). The FORMAT
operand is used to specify the current processing mode for a file (delimited, unmapped, or mapped). You can switch
between two file formats without losing position.

Specify the File Key

You can specify a file key on an &FILE statement in several ways. The way in which the value is specified on the KEY=
operand is independent of the current processing mode (delimited, mapped, or unmapped). The value of the KEY=
operand is interpreted as a character string by default. The value can be specified inside quotes, and substitution is
carried out on any variables contained inside the quotes. You can put the letter X after the quotes to indicate that the data
between the quotes is to be hexadecimal-packed to create the key.

 Example: Specify the File Key 

If &A=AAAA, both examples indicate a key of 'AAAA 0001':
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KEY='&A 0001'

KEY='C1C1C1C140F0F0F0F1'X

also indicates a key of 'AAAA 0001'

There is also a KEYVAR= operand on the &FILE verb, which is an alternative to the KEY= operand. The KEYVAR
operand is used to specify a variable whose contents is used as the key. For example, KEYVAR=A indicates that the
contents of the variable &A is used as the key. In this case, if &A contains non-printable characters or trailing blanks, they
appear in the key unchanged.

Work with Data
  

As with other NCL functions, data manipulated by file processing is usually maintained in tokenized form (for example,
as NCL variables). The &FILE verb also enables data to be maintained in an MDO, but only for mapped format file
processing. A typical NCL procedure might accept input from a full-screen panel in a series of tokens or variables and
then add this data to a UDB. Alternately, it can receive data from another application using APPC into an MDO, and then
add this data to a mapped format UDB.

The physical representation of the data on the UDB depends on its format:

• For mapped format files using $NCL map, the record consists of a list of vectors. Each vector has a two byte length
field followed by a two byte tag which is followed by the data from the token. The entire list is encapsulated with its own
two byte length and tag fields. For more information about the data structure and tag values, see the distributed $NCL
map.

• For unmapped format files, the file processing statements still use variables, but NCL does not regard each variable
as a field within the record. When writing a record to an unmapped format UDB all variables are written contiguously
(that is, no field separators are inserted). The structure of the data within the record is therefore the responsibility of the
user.

• For delimited format files, each variable is treated by NCL as a field within a record, each field being separated from its
neighbor by a field separator. When data is retrieved it is returned in a series of variables using the field separators to
determine the size of each field. This approach relieves the procedure of having to define the format and structure of
data in UDBs.

When data is retrieved from an unmapped format UDB, NCL again makes no attempt to identify individual fields within the
record. The entire record is read from the UDB and then split into as many variables as are necessary to hold the data
that has been read. Alternatively, the user can indicate how many bytes of data from the record are to be placed into each
variable on the &FILE GET statement.

When data is retrieved from a mapped format UDB it is placed into an MDO unchanged from the way it existed on the file.
It is also possible to specify the name of a map on the file verb which will be attached to MDO when data is placed into it.
When writing to a file using mapped format, the contents of the MDO are simply placed on the file as they are.

Data Set Positioning and Generic Retrieval

NCL supports both sequential and generic retrieval from keyed data sets. Such functions imply that a current position
within the file is maintained so an NCL procedure can simply request the next record and it will be supplied. No
incrementing of keys by the NCL procedure is necessary.

Under certain circumstances, such as with generic retrieval, it might be necessary to alter the retrieval sequence and
commence retrieval using a different key.

NCL must be informed that such a change is required and that the current retrieval sequence is to be stopped. This is
done using the &FILE GET ID=name OPT=END statement. This indicates to NCL that generic retrieval is to be terminated
in anticipation of some other processing.
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If an end-of-file condition is signaled, no &FILE GET ID=name OPT=END is required. The use of a non-generic function,
such as the specific retrieval of a record, or the use of the KEY= or KEYVAR= operand on the &FILE verb to set the
current key, will also cancel a previous generic function.

You can use KEY=' ' and the generic option together, in which case the key is used to gain initial position for the generic
retrieval. Subsequent generic retrieval requests continue from this position, as long as the key supplied (if any) is the
same as the initial key.

Mapped Format Files Data Representation

When a file is processed using the mapped format processing option, a map is used to describe the arrangement of the
records. The map describes the records in terms of structures or components. Maps are managed by Mapping Services
and exist as separate entities within your product. When carrying out a retrieval using mapped format processing, the
contents of the file record are usually placed into an MDO, and a map is then used to interpret the contents of the MDO.

It is also possible to read and write NCL tokens using mapped format processing. This is a special case of mapped format
processing and a special system map called $NCL is used for this purpose. When NCL variables are written to a file
using mapped format processing, and the $NCL map, they appear on the file as sub vectors. The sub vectors consist of a
header followed by data. There is one sub vector for each token written to the file. The sub vector headers consist of a 2
byte length field followed by a 2 byte key where the key is X'0000'. (For example, a variable containing the value X'C1C1'
would appear on a file record as: X'00060000C1C1', where 0006 is the length, 0000 is the key, and C1C1 is the data.)

The process of writing variables to a mapped format file using the $NCL map is reversible. This means that if a set
of variables is written to a record under these conditions, and the contents of this record are then read back into the
variables at some other stage, the original values contained in the variables will be the restored.

NOTE
This allows tokens containing non-printable characters to be handled, that is, data transparent.

Unmapped Format Files Data Representation

Unmapped format UDBs, which are usually files created or processed by mechanisms other than NCL, can contain
noncharacter hexadecimal data (for example, records can contain strings of binary zeros). When data is read from a file
using unmapped mode, the entire record is read in byte-for-byte as is, and non-printables remain as they appeared on the
file. The data is placed into variables in lots of 256 bytes (the maximum variable size) unless otherwise specified. If the
data contains non-printables, expand the data to hexadecimal using the &HEXEXP statement before processing it. You
can specify a length of 128 for each variable on the &FILE GET statement, so that no overflow occurs when the data is
hexadecimal expanded.

NOTE
Most data formats are most conveniently processed using mapped format files and maps developed using
Mapping Services.

When writing to an unmapped file, the contents of the output buffer are placed onto the file unchanged, including non-
printables. If VARS= or ARGS is specified on the &FILE PUT/ADD statement, the contents of each of the variables are
concatenated and placed onto the file. Any non-printables that were contained in the variables are also placed onto the
file. If DATA= is specified on the &FILE PUT/ADD, substitution takes place on the buffer before it is written to the file.

If any of the variables specified following the DATA= operand contain non-printables, these are preserved. Spaces and
text between variables is also written to the file.

For example, if the variable &A contains X'C100C1' and the variable &B contains X'C200C2', then after the following
statement is executed:

&FILE PUT ID=MYFILE DATA=&A XXX &B

the following result appears on the file:
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X'C100C140E7E7E740C200C2'

One of the principal uses for unmapped format processing is in the dynamic preparation of reports from NCL procedures
(particularly on z/OS systems):

1. An ESDS UDB is allocated dynamically to SYSOUT.
2. Report lines are written in unmapped format.
3. The UDB is then closed for immediate printing.

When using &FILE PUT/ADD to write to SYSOUT file, carriage control options are available to assist with report
formatting.

NOTE
 For more information about the PUT and ADD operands, see the &FILE verb in s

DBCS Considerations When Using Files

If you write data to a UDB that represents a DBCS data stream, the data stream is written to the file using shift characters
that depend on the DBCS mode in which your product is operating. This is determined by the SYSPARMS DBCS=
operand. A system that reads that file must therefore operate in the same DBCS mode as the system that originally wrote
the data, otherwise the reading system will not be able to recognize the shift characters present in the data.

&FILE GET Statement and Unmapped Format UDBs

The &FILE GET statement is used to retrieve data from any type of UDB and when issued causes NCL to present data to
the NCL procedure in a series of variables, or as an MDO.

It is only possible to use the MDO= operand for mapped format processing. As described earlier, if the UDB is a delimited
format file, each variable on the &FILE GET statement is returned with the contents of field, where the fields are segments
in the record delimited by X'FF'.

However, if the UDB is an unmapped format UDB, NCL cannot provide the data to the procedure as a set of individual
fields-NCL has no knowledge of field boundaries within the record.

Therefore, for unmapped format UDBs, NCL treats the record read from a UDB as a single string and then splits this
string into as many full-length variables as are required to hold all the data, or as many as are provided on the &FILE GET
statement, whichever is the smaller number.

A full-length variable is 256 characters long. It is also possible to indicate explicitly how many bytes are to be placed into
each variable.

For example:

&FILE GET ID=MYFILE VARS=(A(10),B(100),C(40))

indicates that the first 10 contiguous bytes of the record being read will be placed unchanged into the variable &A, the
next 100 bytes will be placed into variable &B, the next 40 bytes will be placed into variable &C, and any remaining bytes
will not be placed into any variable (that is, they will be ignored).

The following shows an example of using &FILE GET on an unmapped format file.

&FILE OPEN ID=MYFILE FORMAT=UNMAPPED

&FILE SET ID=MYFILE KEY= 'RECORD1

'&FILE GET ID=MYFILE ARGS

Record contents

|C1|C2|C3|15|C4|15|F3|C5|15|15|15|F1|15||C1|C2|C3|15|C4|15|F3|C5|15|15|15|F1|15|

:&1 contents after &FILE GET:

|C1|C2|C3|15|C4|15|F3|C5|15|15|15|F1|15||C1|C2|C3|15|C4|15|F3|C5|15|15|15|F1|15|
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Data Conversion and Unmapped Format UDBs

If data on an unmapped format UDB is expected to contain non-printable characters it is wise after reading the data into
variables to convert it to an expanded hexadecimal form to preserve the non-printables (this is because many NCL verbs
automatically translate non-printables to blanks-X'40's).

Regardless of the data representation format selected on the &FILE OPEN/SET statement, data read from or written to an
unmapped format UDB might require conversion from expanded hexadecimal format to character format, or conversion
from character to expanded hexadecimal format. Two NCL statements, &HEXPACK and &HEXEXP provide this facility.

For example, where &HEXEXP is being used for file processing and data is being read from a file which has records
which consist of a 1 byte error code followed by text. If the error code is not X'00', then there is a problem with the record.

A record could be read from the file as follows:

&FILE OPEN ID=MSGFILE FORMAT=UNMAPPED

&FILE GET ID=MSGFILE KEY='00000001'X VARS=(ERRCODE(1),MSGTEXT)

&TEMP = &HEXEXP &ERRCODE

&IF &TEMP GT 00 &THEN &GOTO .ERROR

   .

   .

   .

&WRITE DATA=FOLLOWING MESSAGE READ FROM FILE: &MSGTEXT

The record with a key of X'00000001' was read into two variables, &ERRCODE and &MSGTEXT. A subscript was used
to indicate that the first byte was to go into &ERRCODE, and the remaining bytes (up to 256) were to be placed into the
variable &MSGTEXT.

An &HEXEXP statement was used to convert the &ERRCODE variable from binary (Packed hexadecimal) format into
NCL format. (For example, if &ERRCODE was X'00', &HEXEXP would convert it to X'F0F0'). This enabled the value of it
to be tested for an error condition.

NOTE
A map could be used to describe the file, and then the record could be read into an MDO using mapped format.

Key and Data Differentiation

When a record is read from the UDB, whether it is a delimited format or an unmapped format file, NCL normally performs
the following steps when preparing the data for presentation to the procedure, regardless of the key under which the
record has been retrieved.

• The record is read as a single string.
• The full key of the record is extracted and placed in &FILEKEY.
• If the file being processed is a delimited format file and the record is not read under the base key, the section of the

record previously occupied by the key is replaced by a field separator (X'FF').
• The remaining data is placed into the variables nominated on the &FILE GET statement according to the rules

applicable to the type of UDB being processed.

The significant point here is that the key under which the record is retrieved is not, by default, regarded by NCL as part of
the record data and does not therefore appear in the &FILE GET variables.

The result of this is that the same fields within a given record can be relocated into different &FILE GET variables,
depending upon which key is used to read the record.

Previous figures show that when the records in the example are read by successive &FILE GET statements, the two
separate fields of which the records are composed are placed into the two variables &1 and &2, as expected. &3,
specified on the &FILE GET statement, is set to null since no data was available to place into it.
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However, a different &FILE GET results when the alternate index is used to read the same two records. NCL has obeyed
the rules for data presentation with the following result:

• The record is read under the alternate index key.
• The key used (LU01290A) is extracted and placed in &FILEKEY and replaced with a X'FF' field separator. Remember

that the key in this case is followed by a field separator too, so now there are two consecutive field separators in the
record.

• The data is placed into the nominated variables field-by-field, starting at the left-hand end of the record. This results in
values:
– &1 = RECORD0002
– &2 = null
– &3 = bbbbbbbb
– The reason that &2 is null is because that which used to be the key value has been extracted from the record

and replaced with a field separator. As NCL scans the data to determine the location of the various fields, two
consecutive field separators are found indicating the presence of a null, or zero-length field. Consequently, &2
becomes a null variable. The result of this is that the data (bbbbbbbb) is no longer located in the same variable as it
was when the record was read under the base key.

NOTE
When processing with alternate indices the positioning of the alternate key can significantly impact the way in
which an NCL procedure must process the UDB. It is therefore recommended that you familiarize yourself with
this process and try a few simple examples first, to ensure you understand it.

Key Extraction Options

The rules for data presentation allow accurate prediction of what each &FILE GET variable contains regardless of which
key is used to retrieve a record. However, the effects of key extraction from record data can sometimes prevent the use of
common processing logic when the same procedure uses different keys to access the same UDB.

The &CONTROL option NOKEYXTR lets you leave the key in the data portion of the record (as well as placing a copy
of the key in &FILEKEY as usual). This option applies only when reading data using a key that does not start at offset 0
within the record.

The effect of NOKEYXTR is to eliminate null variables occurring after an &FILE GET (where the null represents the
original location of the key). NOKEYXTR also eliminates the splitting of single fields into two when the key happens to
overlay part of a single field.

Use NOKEYXTR in procedures that reference a UDB under multiple keys where you want to provide common processing
routines for specific fields within the records.

Update Restrictions on Alternate Indexes

NCL supports the retrieval of data across any number of alternate indexes. However, data updating is restricted to the
base cluster for delimited format files. If a record that has been retrieved using an alternate index is to be updated, the
ID operand on the &FILE statement is used to indicate that processing has swapped to the base cluster, and that the
necessary key must be set (either on an &FILE SET or on the &FILE PUT) before the record can be written back to the
UDB.

Even when using the base cluster, the base key must start at offset 0 within the record (RKP 0) for a UDB (or DELIMITED)
format file. No updating is allowed for any cluster which violates this rule.

This restriction does not apply to unmapped format UDBs which can be updated even if the key does not start at offset 0.
In this case if insufficient data is supplied to the left of the start of the key, null padding (X'00') is added up to the start of
the key location.
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Offline Processing of Data Sets

On z/OS systems, the DEALLOCATE command can be used to release a UDB for offline processing. Before you
deallocate the UDB, it must be closed using the UDBCTL command.

This can only be performed once all current users have ceased using the UDB. If deallocation cannot be used, the
stripping of files created by NCL for further offline processing can be achieved without a restart of the system if the
following rules are followed:

• VSAM SHAREOPTIONS must allow concurrent access to the data set.
• DISP=SHR must be specified on the data set (Z/OS only).
• The UDBCTL CLOSE=xxxxx operand is used to stop further logical connections to the file and to close the physical

data set. This is allowed only if there are no users currently referencing the file.
• Use a utility to strip the file (for example, the VSAM REPRO utility). Any offline processing programs must take any

high-value (X'FF') field separators into account when determining record formats on UDB format files.

Back Up Online Data Sets

While standard batch utilities can be used to back up offline VSAM data sets, they cannot be safely used to back up active
online data sets.

Use an offline utility to back up only data sets that are closed and preferably deallocated from your product.

If an offline utility is used to back up an active online data set, the backup completes as though it were successful. A later
restoration of that data set could result in a corrupted file. The offline utility has no knowledge of the state of the file, or any
in-storage indexes or buffers that could have been written to the file at the time of the backup.

To resolve this problem, perform online backups of active data sets. You can use the Dataset Services UTILITY option
to invoke the IDCAMS utility and perform a backup. When operating in this manner, the online utility has access to the in
storage buffers and indexes, and can guarantee a usable backup of the data set.

NOTE
 For more information about Dataset Services options, refer to the NCL Reference section in this documentation.

For operational reasons, it is still desirable to halt activity on a file temporarily so that a precise recovery time is known.

System Level Procedures

System Level Procedures

NCL can be used to write private programs that are executed by command from your OCS windows, or implicitly from
options such as the User Services panel.

Another class of NCL process called system level procedures executes exclusively in the NCL processing regions of
certain background virtual users. These system level procedures have access to the special information flows that occur
within your product region, namely:

• The activity log
• VTAM messages
• OCS window traffic

Activity Log

The stream of output messages to the activity log provides a serial record of all activity in the system. Therefore, it is an
ideal source of real-time information about system events. While the log is accessible for on-line review by real operators,
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there is a special background virtual user environment called LOGPROC that directly accesses every message written to
the activity log through special NCL verbs:

• The LOGFILES Customizer parameter group nominates the name of a procedure that is to act as the LOGPROC
procedure. As such, it can execute these special verbs to see and modify messages destined for the activity log.

• LOGPROC is a system level procedure (one per system) that can act as a central intelligence point to monitor events
being reported to the log. As such, it can observe and react to unusual or critical conditions, and provide a platform for
automatic recovery action.

VTAM Messages

The VTAM primary program operator (PPO) interface lets your product receive unsolicited messages from VTAM about
network events that occur for reasons other than from operator commands. For example, if an NCP fails, VTAM will
generate unsolicited messages notifying the PPO application of the occurrence.

The PPO interface can also be fed with commands and responses resulting from operator action at the system console
and from OCS windows within the region.

The stream of PPO messages represents a serial record of all unexpected events within the VTAM network. As such it is
an ideal source of information about real time network failures.

While PPO messages can be routed automatically to OCS and system console operators for their attention, there is also a
virtual user environment within your product called PPOPROC that directly accesses every message (or a chosen subset
of messages) received from VTAM. This PPO message flow is accessed only through special NCL verbs:

• The SYSPARMS PPOPROC command nominates the name of a procedure that is to act as the PPOPROC procedure,
and as such can execute these special verbs to see and modify PPO messages received from VTAM.

• PPOPROC is a system level procedure (one per system) that acts as a central intelligence point to monitor events
being reported by VTAM. As such, it can observe and react to unusual or critical conditions and provide a platform for
the collection of additional information about the event and for the initiation of automatic recovery action.

OCS Window Traffic Handling

Each user operating one or two OCS windows is entitled (depending on their user ID profile) to nominate a system level
procedure to help them filter and monitor messages sent to those windows.

These procedures are called MSGPROCs. The name of the procedure executed for a user to act as the MSGPROC for
each user OCS window is defined as part of their user profile:

• A MSGPROC procedure has access to the serial stream of messages sent to the OCS window for which it is executing
and can receive, modify, delete, or react to any message or message group sent to the window.

• MSGPROC procedures can therefore act as preprocessors for messages that an operator would otherwise have to
monitor.

Message Profile Concept

System level procedures access the messages flowing on their particular stream by issuing specialized NCL verb read
requests that are unique to each type of system level procedure. For example, PPOPROC uses &PPOREAD to obtain the
next PPO message.

The processing that each system level procedure undertakes depends on analyzing the messages that are supplied to it.
To help analyze the message received and decide the specific processing required, the concept of message profiling is
used.

A message that satisfies a system level procedure read request has a profile containing the attributes associated with that
message. For example, a MSGPROC message profile includes not just message text but other information about color,
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highlight options, or message origins that the MSGPROC procedure might want to know or change or base some decision
upon.

On completion of the read statement, all applicable message attributes are made available to the system level procedure
as a series of reserved system variables known as message profile variables. An examination of the message profile
variables is often sufficient to make a decision on whether to perform further analysis of the message, or to show that the
message is of no interest to the procedure.

Intercept Solicited and Unsolicited VTAM Messages (PPOPROC Procedures)

The primary program operator interface (PPO) in VTAM can be defined so that your product receives both solicited and
unsolicited VTAM messages. An NCL interface, named PPOPROC, is available to the VTAM PPO facility. PPOPROC can
use this information to monitor status changes of VTAM resources. By being aware of status changes, PPOPROC can be
the primary source of decisions controlling automated reaction to events that occur within the network.

PPOPROC has four possible sources of information:

• The VTAM PPO interface that delivers both unsolicited VTAM-generated messages and optional, solicited messages
from VTAM commands issued at system consoles
This source depends on the VTAM PPOLOG initialization parameter.

• Copies of commands and command responses resulting from operator activity
• Messages delivered to PPOPROC from &PPOALERT statements issued by another NCL process

This facility generates test messages, and delivers them to PPOPROC for development and testing. The facility also
lets you generate a new PPO message with more or less information than the original.

• PPOPROC-related messages of the three preceding types routed from remote regions across the Inter-System
Routing (ISR) facility

PPOPROC messages from these sources can be used to report network resource status changes to a central point.
The change can be unexpected (in which case VTAM reports the event as an unsolicited message) or in response to an
operator command.

Centralization can be achieved by routing all relevant PPO messages to a central region. Several ISR options are used to
facilitate this centralization.

You set up the central region for monitoring PPO messages with the ISR ENABLE=PPO UNSOLICIT=INBOUND
command. This setup allows the region to receive PPO messages from remote regions. The remote regions specify ISR
ENABLE=PPO UNSOL=OUTBOUND to enable delivery of messages to the central PPO processing link.

Filter Messages Seen by PPOPROC

PPOPROC is not necessarily interested in every message that could be sent to it. To limit the number of messages
PPOPROC has to process, your product uses the message definition table (DEFMSG table), which specifies VTAM
message numbers that PPOPROC wants to see.

Very high message rates can occur at the PPO interface. Therefore the more you can decrease the number of messages
delivered by the DEFMSG filter, the more efficiently your system will perform.

Modify the Message Definition Table DEFMSG Command

The DEFMSG command lets you control message delivery for solicited and unsolicited VTAM messages. Three delivery
destinations can be specified for each message:

• PPOPROC
• LOCAL (that is, to OCS operators)
• REMOTE (that is, systems linked by ISR)

In addition, EDS events can be defined in the DEFMSG table for VTAM messages.
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A default class of messages has been pre-defined to the message table and initially set for delivery to all destinations.
The delivery options for the default class messages can be altered using the DEFMSG command; however they always
remain in the default class.

Message Filtering Solicited Messages

Solicited messages are those generated as a result of VTAM commands. VTAM commands can be sourced from a
system console or issued by OCS operators or NCL procedures. These messages always pass through message
definition table (DEFMSG) processing. Only those messages indicating PPOPROC delivery in the DEFMSG table will be
passed to PPOPROC for processing.

NOTE
Because they are normally displayed to the operator making a specific request, these messages are never
delivered to other LOCAL receivers.

Message Filtering Unsolicited Messages

Unsolicited messages are generated by VTAM to notify of an unexpected status change in the network-that is, a change
which has not resulted from operator action.

Unsolicited messages are only delivered to the destinations specified for the VTAM message numbers in the DEFMSG
table. If no delivery options have been set for an unsolicited message number, the delivery options for the unsolicited
class entry are used, which, by default, are not set. To specify the delivery options, issue a DEFMSG UNSOL
DELIVER=delivery command.

Design a PPOPROC Procedure

A PPOPROC procedure should be written as a closed loop. When invoked, it processes until the first &PPOREAD
statement is detected and then suspends processing until a message arrives.

As each message arrives, the procedure logic should branch to an appropriate processing point for that message. After
processing the message or a group of associated messages, the procedure should then return to the initial &PPOREAD
where processing is suspended once again.

PPOPROC should be designed to START worker processes to analyze any serious events reported and initiate recovery
procedures so the main PPOPROC process remains free to continue monitoring the unsolicited VTAM message flow.

WARNING
Be particularly careful when using verbs that are dependent on events outside PPOPROC control (such as
&INTCMD followed by &INTREAD) as these can tie up PPOPROC processing and result in long PPO message
queues.

If PPOPROC does end, an NRD message is sent to all monitor status OCS operators, and normal PPO processing
resumes.

Messages from PPOPROC

Messages from PPOPROC, including those issued by &WRITE statements or resulting from commands executed from
within PPOPROC, (unless &INTCMD is used) are displayed, prefixed with a P, at all monitor status terminals.

PPOPROC Statements

Special processing verbs are provided for PPOPROC use:
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• &PPOREAD retrieves the next PPO message for processing
• &PPOCONT returns a PPO message for normal delivery
• &PPODEL deletes a PPO message
• &PPOREPL replaces PPO message text
• &PPOALERT generates a message to send to PPOPROC

NOTE
For more information about these verbs, see Network Control Language Reference.

Multiple occurrences of any of these statements simplifies the processing of group messages. The procedure can be
structured for each type of message being processed.

In addition, PPOPROC can start worker processes to gather other relevant network information to act on PPO messages.

Test PPOPROC

The SYSPARMS PPOPROC command is used to invoke PPOPROC, and can also be used to flush it. This allows a new
copy of the PPOPROC procedure to be invoked from a subsequent SYSPARMS command.

The &PPOALERT statement lets you generate test PPO messages which can be used to check the logic of PPOPROC
without having to wait for a real occurrence of the message.

NOTE
The base PPOPROC procedure never uses a preloaded copy of the procedure, so it is unnecessary to use
the UNLOAD command. Other procedures invoked from within PPOPROC will observe the normal preload
conventions.

PPOPROC Prerequisites

The following prerequisites apply:

• Before your product can receive messages from VTAM, a PPO START command must be successfully executed
to authorize the system for the receipt of unsolicited VTAM messages. The PPO START opens the VTAM ACB
specified on the SYSPARMS PPOACBNM= to gain access to VTAM messages. The STATUS command can be used
to determine whether the system has successfully executed a PPO START command.

• To start your PPOPROC, specify SYSPARMS PPOPROC=procname.
• If you want to receive copies of VTAM commands in your PPOPROC, you must have SYSPARMS

PPOSOCMD=PPOPROC specified and verify that PPOLOG=YES is specified in your VTAM startup.
• To receive specific messages, issue DEFMSG DELIVER=PPO commands either in your PPOPROC, or before starting

it.
• PPO message delivery to PPOPROC begins after the first &PPOREAD has been issued.

NOTE
For more information about the SYSPARMS command, see Reference. For more information about the PPO,
STATUS, and DEFMSG commands, see the online help.

Intercept OCS Messages (MSGPROC Procedures)
Your product can intercept all messages being sent to an OCS screen or background environment.

This facility is supported by a procedure known as MSGPROC. Before this facility can be utilized, a MSGPROC must be
defined for each user ID requiring message interception.

To do this, update the user ID definitions (using UAMS, or an external security system) to define the name of the
MSGPROC to be invoked.
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The name provided in the MSGPROC field of the user ID definition is the name of a procedure in the procedure library.
Different user IDs can have different MSGPROCs, while some user IDs might have no MSGPROC at all. You can change
or flush the MSGPROC value with the PROFILE command.

NOTE
 MSGPROC is supported for OCS mode and INMC users with ROF sessions, including background user IDs
and console user IDs. However, you cannot use MSGPROC in dependent processing environments associated
with &INTCMD use.

MSGPROC Statements

Special processing verbs are provided for MSGPROC use:

• &MSGREAD makes the next message available.
• &MSGCONT returns a message for normal delivery.
• &MSGDEL deletes a message.
• &MSGREPL replaces the text of a message.

NOTE
 For more information about these verbs, refer to the NCL Reference section in this documentation.

Multiple occurrences of any of these verbs simplifies the processing of group messages, as the procedure can be
structured for the type of messages being processed.

In addition, MSGPROC can use the &INTCMD processing facilities to perform other functions while processing a
message.

NOTE
 An MSGPROC procedure receives all messages that appear on your OCS window. The procedure can
therefore be used for various purposes, for example:

• Acting on unsolicited messages received on MAI sessions
• Reformatting VTAM messages
• Recognizing events and prompting an operator to take appropriate action

Operators with suitable authority can change the name of their MSGPROC procedure or flush it, using the PROFILE
command.

Design MSGPROC Procedures

You write an MSGPROC procedure as a closed loop. When invoked, it processes until the first &MSGREAD statement is
detected again and then suspends processing until a message arrives for your terminal.

As each message arrives, the procedure logic branches to an appropriate processing point for that message, or issue
an &MSGCONT if the message is of no interest. After processing the message or a group of associated messages, the
procedure then returns to the initial &MSGREAD where processing is suspended once again.

If the logic of the MSGPROC procedure allows it to terminate, an error message is issued and normal message
processing resumes.

MSGPROC can also use the START command to create worker processes that process events or message groups
asynchronously. This lets MSGPROC continue monitoring the flow of OCS window messages.

Messages from MSGPROC

If a user ID is defined with a MSGPROC, all messages destined for that user's OCS window are directed to the
MSGPROC for processing. Messages that come from within the MSGPROC itself (such as those from &WRITE
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statements, or comments written to the user's terminal), are not passed to the MSGPROC for processing. This prevents
recursive looping.

Test MSGPROC

MSGPROC is invoked when you enter OCS mode. MSGPROC processes until the first &MSGREAD statement is
encountered. The procedure remains active until terminated by an error (in which case normal message delivery
resumes), or until you exit OCS mode. Exiting OCS mode flushes the MSGPROC procedure.

Subsequent reentry to OCS mode invokes the latest copy of the procedure, unless the procedure has been preloaded.
If the procedure has been preloaded, you first unload it using the UNLOAD command and LOAD the replacement
procedure.

The system is distributed with an MSGPROC example. Before you write your own MSGPROCs, review $MSGPROC in
the distribution library.

Define a temporary user ID where $MSGPROC is defined as the required MSGPROC, then log on to this user ID and
enter OCS mode to invoke the MSGPROC.

$MSGPROC intercepts VTAM display commands and provides a single-line summary. The procedure extracts information
from various lines generated by the VTAM command, analyzes them within the procedure, and generates a response to
the operator. You can tailor the example for your VTAM level.

User ID Considerations for System Level Procedures

All NCL processes execute on behalf of an authorized user ID. Private users who log on and execute NCL processes,
execute their NCL processes within their own NCL processing regions.

System level procedures also require an NCL processing region for execution. The principal procedures, LOGPROC
and PPOPROC execute under special internal user ID environments. LOGPROC executes under a special user ID, and
PPOPROC executes under a special PPO interface user ID.

The internal user IDs, which provide the execution environments for these system level processes, are regarded as
standard users. They are logged on in the standard way and can have UAMS (or security exit) user ID definitions. If you
want to profile these internal user IDs in special ways, you can define them in the same way as real users.

Implementing User Programs
  

 

About the SUBSYS Facility

The SUBSYS facility lets you call user programs and have them run in a separate subtask. This lets you:

• Enhance the &CALL NCL verb by attaching a long-running subtask to handle &CALL requests
• Preserve the state of system resources, such as open files, external database interfaces, and so on
• Reduce the system overheads associated with each call

The SUBSYS facility is supported by the SUBSYS command, and extensions to the &CALL NCL verb.

You should not confuse the subsystems provided by the SUBSYS facility with the z/OS Subsystem Interface, or other z/
OS subsystems. These are purely internal subsystems managed by your product.

Use &CALL Without SUBSYS

If you are using &CALL without the SUBSYS facility, the following disadvantages are encountered:
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• An z/OS ATTACH is issued for each call. This means that the called program cannot easily remember things across
calls.

• Significant CPU time is expended in ATTACH processing
• Continual opening and closing of files by z/OS
• Use of either &LOCK (in NCL) or ENQ/DEQ (in assembler) to serialize

Use &CALL With SUBSYS

To counter the disadvantages of using &CALL, you can use the SUBSYS facility. This provides the following:

• The target program is only attached once and all work is queued to it
• The target program can easily keep files open
• The target program is informed of NCL process termination, and of subsystem start and stop. It is also notified of

system shutdown.

The SUBSYS program is attached once, as a long-running task so that you can open files, get storage, and so on. These
resources are not released when you return.

Extensions to &CALL

The SUBSYS command lets you nominate a subsystem as a complete &CALL replacement. This means that any existing
NCL procedures that have used &CALL to call a program, for example, X, can be automatically redirected to a SUBSYS
defined as X. This command is one way to gain immediate improvements in performance for some programs.

NOTE
 For more information about the &CALL verb, refer to the NCL Reference section in this documentation.

Uses of SUBSYS

Some examples of the use of the SUBSYS facility are:

• Access to foreign DBMS
• The ability to read and write non-supported file formats from NCL
• High-performance reworks of existing &CALL programs
• Interfaces to some IBM utilities such as IDCAMS. One example is UTIL0035.

Send Parameter Lists to the Subsystem
  

When a call is made to an NCL procedure using the SUBSYS facility, parameters are passed to that procedure. These
parameters are passed in a list which can be in an old or a new format.

NOTE
 For more information about the old parameter format, see the description of &CALL in the NCL Reference
section in this documentation.

The new parameter list format is available for direct call-attach and is specified in the PARMLIST=NEW operand of the
SUBSYS DEFINE command. The new format provides the following:
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• Called programs can determine whether or not they have been called with an old or new format list.
• Provides more information about the environment. There are sections that describe the current product region, USER,

and NCL processes.
• Additional NCL process termination, initialization, and shutdown calls.
• NCL process correlators which allow you to be independent of the shared NCL process correlator by writing reentrant

SUBSYS code.
• Callback application program interface (API) entry point that your program can use to send messages back to the

region.

The PARMLIST format is described in the distributed macro, $NMNCPL.

NOTE
The new format PARMLIST is compatible with high-level languages that use standard IBM linkage conventions.

Control Subsystems

In order to control your subsystems you need to be able to perform various actions on them. Each subsystem can be:

• Defined
• Started
• Stopped
• Deleted
• Reloaded
• Have its status displayed

Define a Subsystem

To define a subsystem to your product, use the SUBSYS DEFINE command. When this command is issued, the
nominated subsystem is defined and the indicated program is loaded into storage. By default, the subsystem is also
started. To prevent a subsystem being started when being defined, specify the NOSTART parameter.

NOTE
 For more information about the SUBSYS DEFINE command, see the online help.

Start a Subsystem

A subsystem must be started before it can accept work. To start a subsystem, use the SUBSYS START command. This
command is used to start a defined or inactive subsystem. A subsystem can also be automatically started when it is
defined.

When a subsystem is started, the following processing occurs:

• A small part of your product is attached
• An initialization of the attached product code occurs
• If the subsystem has PARMLIST=NEW in effect, an initialization call is made to the subsystem code [NCPFFUNC =

NCPFFSIN (8)].

The subsystem is now allowed to accept calls (&CALL statements).

Stop a Subsystem

A subsystem can be stopped. This allows it to stay defined, but calls are no longer permitted. To stop a subsystem, use
the SUBSYS STOP command. When the SUBSYS STOP command is entered, the following occurs:
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• If the subsystem is defined with PARMLIST=NEW, a stop call [NCPFFUNC = NCPFFSTM (12)] is made to the
program. This allows the program to clean up any important resources.

• The subsystem is detached
• Any pending &CALL requests are rejected. No further &CALL requests are permitted.

A stopped subsystem can be restarted by the SUBSYS START command.

Force a Subsystem to Stop

Sometimes a subsystem hangs in the user code. This could be caused by a loop, or an unsatisfied WAIT. Regardless of
the reason, all NCL processes waiting on a call may wait indefinitely. This is especially likely while developing subsystem
code. To find out whether the subsystem has hung, use the SHOW SUBSYS command.

You can stop a hung subsystem with the SUBSYS FORCE command. The subsystem is force-detached, cleaned up and
then assumes the STOP status.

Delete a Subsystem

A subsystem definition can be deleted by using the SUBSYS DELETE command. You must stop the subsystem before it
can be deleted. Any following requests to this subsystem are rejected.

Reload the Program

If, while developing a subsystem, a new version of the program is required, then the SUBSYS RELOAD command can be
used, as an alternative to STOP/DELETE/DEFINE.

The indicated subsystem must be stopped. The program is deleted (provided that it has no other users), and a new copy
is requested. The subsystem can then be restarted by using the SUBSYS START command.

NOTE
If the program has other users, the delete does not work, and the reload obtains the same version as before.

Display the Status of a Subsystem

To display the status of all defined subsystems, use the SHOW SUBSYS command.

Write a SUBSYS Program
  

A SUBSYS program has to be able to handle the following events:

• An NCL process that called the subsystem terminates.
• An initialization call is made.
• A SUBSYS STOP command is executed.
• Your product starts to shut down.
• A subsystem cleanup is performed.

To make it easy to track data associated with a given environment (such as an NCL procedure), various correlator words
are provided from which you can anchor control block structures.

The following sections describe how to write a SUBSYS program using the new parameter format list.

NOTE
 For more information about how to write a program using the old parameter list, see the &CALL description in
the NCL Reference section in this documentation.
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Subsystem Program Considerations

When writing a subsystem program, the following should be considered:

• Use the new format parameter list. Remember that you can validate the format by checking that the value pointed to by
R1 on entry is equal to R1.
C     R1,0(,R1)

BE    NEWFMT

B     OLDFMT

The following facilities are only available if the new parameter list format is used:
– An NCL process cleanup call
– System initialization calls
– System shutdown calls
– Private correlator calls
– Callback API

• Check whether your program has been called as a subsystem rather than an &CALL attach. If an asterisk is found in
the subsystem name field in the (new) parameter list, then it is an &CALL attach, not a SUBSYS call.

• A subsystem gets a private correlator word for each unique NCL process that calls it. This correlator word can be
altered (it starts as 0) and is remembered and returned on the next call for that NCL process. It is an ideal place
to anchor process-related control blocks. The shared correlator is shared with all subsystems or other &CALLed
programs for this NCL process.

• Any NCL process that calls a subsystem using the new parameter list causes a cleanup call to be provided to that
subsystem. This call is made regardless of the type of NCL process termination (normal, abnormal, and so on). The
private correlator is provided, and this allows the subsystem to clean up any control blocks as required. If an NCL
process is flushed while on a SUBSYS call, the subsystem is not notified of the fact until later. It need not worry about
the process disappearing while actually processing the current call.

• A SUBSYS DEFINE (without NOSTART) or SUBSYS START command sends an initialization call to the subsystem.
This allows the subsystem to initialize its environment. It should anchor any control blocks in the SUBSYS correlator in
the new format parameter list.

• A SUBSYS STOP sends a termination call to the subsystem program. This allows the subsystem to clean up any
control blocks, and so on, prior to being detached.

• If your product is shut down, a system shutdown call is sent to the subsystem. It must quickly clean up its environment.
It is force-detached several seconds later regardless of whether it is finished or not.

• Only as many parameters as were passed can be returned to a caller. This is the same as the previous &CALL. Each
parameter is limited to 256 characters of data. Binary values are preserved both on input and on return. Be sure to set
the lengths correctly.

• All calls to a specific subsystem are queued and processed in turn. This means that, if the subsystem code takes a
long time to process a call (for example, issuing a WAIT on VTAM input), all pending calls are also delayed. This is a
restriction of the current implementation.

• This can be avoided by queuing requests to the subsystem to a manager process (using the INTQ command and a
globally known NCLID). This manager process talks to the subsystem on behalf of all users of the subsystem. Then
the subsystem code can wait on many events and return the first event to the manager, which can then pass it back to
the requestor.

• If the subsystem ABENDs, the subsystem will stop. It can be restarted.
• SUBSYS FORCE is useful when a subsystem hangs.
• The subsystem load module must reside in a library accessible to your product region. Typically this is the STEPLIB.

Remember that your product libraries must be authorized. This means that any libraries in this STEPLIB concatenation
must also be authorized. This is a security consideration.

• 31-bit mode programs are supported. All supplied control blocks (for example PARMLIST) are always below the 16mb
line.

• If performing multiple functions, use the first parameter passed, as a function indicator:
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&CALL SUBSYS=SUB1 OPEN ....       

&CALL SUBSYS=SUB1 READ ....       

&CALL SUBSYS=SUB1 READ ....       

&CALL SUBSYS=SUB1 CLOSE ...

Write a Subsystem Program in High-level Languages

The new format parameter list makes it possible to write both one-time programs using the &CALL command and
subsystems in high-level languages, for example COBOL and PL/1.

There are several considerations for high-level languages:

• Always use a new format parameter list. The old format is incompatible with high-level languages.
• In COBOL, define the input parameters in the LINKAGE SECTION. COBOL cannot easily handle a variable number of

parameters, but as long as the extra parameters on a specific call are not referred to (that is, the count is obeyed) then
no problems should arise. Another technique may be used to access a variable number of parameters. The individual
parameters are actually in contiguous storage. Thus, instead of individual parameters, just define the first one, as an
array:
LINKAGE SECTION.       

... other parms

01 NCPC.      

03 NCPCCNTPIC S9(9) COMP.      

01 PARMS OCCURS 1.  ... actual count is NCPCCNT

03 LENPIC S9(9) COMP.         

03 VALPIC X(256).

PROCEDURE DIVISION USING PLIST ... ... NCPC PARMS.

• Dope vectors are not set up for PL/1. Because of this, define all individual input parameters as FIXED BIN(31) and
BASE a structure over them:
DCL NCPN_            FIXED BIN(31),

    1  NCPNBASED     ADDR(NCPN_F),               

      3  NCPNPROC    CHAR(8),            

The suggestion for COBOL regarding variable parameter counts applies to PL/1 also. Since the actual number of
parameters is not part of the pseudo-array, a REFER structure cannot be used. Use PARMS(1) on the DCL.
Do not compile with SUBSCRIPTRANGE in effect.

• Use the RETURN-CODE variable in COBOL to set the return code. Use CALL PLIRETC (code) IN PL/1.
• Use GOBACK rather than STOP RUN in COBOL to return.
• Both COBOL and PL/1 have large overheads for establishing the run-time environment. When repeated calls are

necessary, these overheads can be excessive. Consult the relevant programmer's guide for details on callable
interfaces that can perform a one-time build of this environment.

SUBSYS Callback API

If the subsystem is using the new format parameter list, then a callback API is available. You can call this API from a
SUBSYS program, including any subtasks of that program, to perform several services. (For an example of the use of this
API in a subtask, see the source of the UTIL0035 program.)

The address of the API entry point is in the NCPSAPIE field, as defined by the $NMNCPL macro. The address in this field
is different for each active subsystem and does not change during the life of that subsystem. You can save it elsewhere
(for example, for use by subtasks), but must not share it across subsystems or across subsystem restarts.

After loading the entry point into Register 15 (R15), you can call the API by a standard BALR R14,R15 instruction. The
caller can be in any AMODE, but all addresses passed in the parameter lists must be valid 31-bit addresses.

The API expects a standard format parameter list. Depending on the request, the list contains three or four parameters.
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Register 1 must point to a list of addresses, each address in turn pointing to a parameter. The end-of-list bit is not required
and not checked.

The first parameter is a fullword binary function code: 0, 4, and 8, which are described in the following sections.

Function Code 0 -- Queue a Message to the INTCMD Environment of an NCL Process

Function Code 0 queues a message to the INTCMD environment (response queue) of a nominated NCL process. Three
additional parameters follow the function code:

parameter_2
Specifies the length of the message in fullword binary format.
Limits: 1 to 256

parameter_3
Specifies the message to queue.

parameter_4
Specifies the NCL ID of the NCL process in fullword binary format.
Limits: 1 to 99999

The process must have issued a request to the subsystem; otherwise, the message is discarded.

WARNING
If the message is discarded, the caller does not receive any indication.

Function Code 4 -- Send a Message to an NCL Process

Function Code 2 sends a message to the standard message environment of a nominated NCL process. Three additional
parameters follow the function code:

parameter_2
Specifies the length of the message in fullword binary format.
Limits: 1 to 256

parameter_3
Specifies the message to send.

parameter_4
Specifies the NCL ID of the NCL process in fullword binary format.
Limits: 1 to 99999

The process must have issued a request to the subsystem; otherwise, the message is discarded.

WARNING
If the message is discarded, the caller does not receive any indication.

Function Code 8 -- Send a Message to MONITOR Receivers

Function Code 8 sends a message to all MONITOR receivers in the region. Two additional parameters follow the function
code:

parameter_2
Specifies the length of the message in fullword binary format.
Limits: 1 to 256.

parameter_3
Specifies the message to send.
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Return Codes

Following a call to the API, R15 is set to one of the following values:

0
Indicates that the function works.

4
Indicates that the specified length of the message is invalid.

8
Indicates that the specified NCL ID is invalid.

24
Indicates that the specified function code is not supported.

28
Indicates storage shortage.

32
Indicates that the caller is not executing as a subsystem.

 Example: Send a Message 

This example shows how a message can be sent to the current caller's environment. (It is assumed that an &CALL
request is being processed by the subsystem code, and that addressability to the NCPS and NCPN areas has been set
up.)

      MVC   CBFC,=F'4'                  FUNC CODE

      MVC   CBML,=A(L'MSG1)             MSG LENGTH

      L     R15,NCPSAPIE                GET API EPA

      CALL  (15),                       CALL API          *

            (CBFC,CBML,MSG1,NCPSNCLI),  WITH THESE PARMS  *

            MF=(E,CWA)                  PLIST BUILT HERE

      ...

MSG1  DC    C'HELLO FROM A SUBSYSTEM'

      ...

CWA   DS    4F                          PARMLIST BUILT HERE

CBFC  DS    F                           FUNCTION CODE

CBML  DS    F                           MESSAGE LENGTH

Synchronizing Access to Resources
 

Use NCL to Synchronize Access to Resources

NCL applications involving multiple users often need a mechanism for controlling access to the same data or resource,
by different users or processes. This control is particularly important in NCL systems that use UDBs to hold application-
related data that can be updated by some users, and concurrently read by others.

NCL provides this mechanism through the use of locks which allow or deny access to resources. The same mechanism is
also used to synchronize activity between separate processes by providing a semaphore capability.

Resources and Resource Locks

A resource, as used here, is not a real entity such as a file or a variable. It is a name, consisting of a primary name and
optionally a minor name, to which NCL procedures refer.
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The purpose of the lock mechanism is to provide assurance that a specific operation can be performed, at a particular
point within an NCL procedure's logic, without interference or damage by other NCL processes that might be attempting to
use the same data at the same time.

A common example is the case where a process needs to update a record on a UDB. The process reads the target
record, changes it and writes it back to the file, but it also needs to guarantee that no other process updates the same
record at the same time. To achieve this guarantee, the process first obtains exclusive access to a resource that
symbolizes the record update process.

Once it has obtained this exclusive access, the procedure is free to perform as much work on the target record as it
needs, knowing that no other procedure can access the same record in the meantime because no other procedure would
be able to gain access to the resource lock.

It is important to remember that it is not the data itself that is protected by the lock mechanism, only the resource. If
controlled access to an item of data is required then all procedures that change that data must gain access to the lock
before updating the data.

Resource Groups

To explain the concept of a resource group, take the previous example of a file record, in which a procedure uses
resource locking to guarantee exclusive access to a file record for the purpose of updating it, without having to worry
about any other process changing the record at the same time. In this example, the resource could be a name that
represents the entire file; in other words, you could organize your procedure to have exclusive read/write access to a
whole database.

Alternatively, and probably in preference, you would like other processes to continue to have access to the file as a whole,
as long as they could not access the specific record that your process is updating. To achieve this, you would assign a
resource primary name to represent the file (UDB), and then decide on a naming convention that allows individual records
within the file to be identified by a minor name.

For example, if you have a UDB containing NCP configuration data keyed by line name, you might assign a primary
name of CONFIG to represent the UDB itself and use the line name as a minor name to represent each line record as
a resource within the UDB. To retrieve information about a line, your procedure first obtains exclusive access to the
appropriate line record resource by requesting exclusive control of the appropriate primary/minor name resource lock.

In this example, your procedure would execute the following &LOCK statement to gain exclusive permission to process
the record on the UDB that contains information about line 23:

&LOCK TYPE=EXCL PNAME=CONFIG MNAME=LINE23

You could code the following statement if your naming convention for resource locks uses XYZ to identify the record on
the database that describes the configuration of line 23:

&LOCK TYPE=EXCL PNAME=CONFIG MNAME=XYZ

In this example, the primary name (CONFIG) represents a resource group. The combination of the primary name and a
minor name identifies a resource within the group.

Primary Names

The primary name is the part of the resource name that uniquely identifies the resource group. It is a 1- to 16-character
string of your choice. Logically, the primary name represents the root of a (potential) two-level hierarchy, below which one
or more dependent minor names can exist.
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Minor Names

The minor name of a resource, if required, is a 1- to 256-character string, which qualifies the resource's primary name to
identify a specific resource within a resource group. For example, the primary name CONFIG represents both a resource
group and a specific resource. The resources CONFIG.ABC and CONFIG.XYZ represent specific resources within the
CONFIG resource group.

Resource Name Hierarchy

Specific resource names, that is, those that are explicitly defined by primary and minor name, are peers within their
resource group.

Any process that obtains exclusive control of the resource CONFIG prevents any other process in the system from gaining
access to any other resource below CONFIG in the hierarchy. Therefore no process can gain access to the CONFIG.XYZ
resource, until the first process releases its exclusive control of the CONFIG resource lock.

Alternatively, a process that requests exclusive control of the CONFIG.ABC resource does not prevent any other process
from accessing the CONFIG.XYZ resource.

Resource Naming Conventions

Since resources are only names, not real entities, the NCL procedures that use the locking mechanism to control and
synchronize their access to different resources must agree on the resource names that they will use. They must also
agree that a resource name means the same thing to all procedures. Once the resource names have been agreed, all
procedures must use the &LOCK verb to obtain the resource lock to access resources, otherwise protection cannot be
guaranteed.

It is very important that you define a naming convention for resource identification. Ideally your naming convention should
apply to all product regions within your organization. Alternatively, naming conventions can apply within a given system or
within a specific NCL system.

&LOCK Verb
  

The &LOCK verb lets you obtain and release resource locks.

• &LOCK operates systemwide; it is not restricted to your NCL region alone.
• &LOCK is used to designate a particular resource lock that the procedure wants to control, and specifies the type of

control that is required.

If a process has exclusive control of a resource lock, all other processes in the system are prevented from gaining access
to the resource at the same time. Alternatively, the process can gain shared access to the resource lock, which prevents
any other procedure from being granted exclusive access. If necessary, you can alter the status of the lock from shared to
exclusive, or from exclusive to shared, during processing.

A procedure can also use &LOCK to test whether any other procedure is holding a lock that it wants to access.

NOTE
For more information about the &LOCK verb, refer to the NCL Reference section in this documentation.

Wait for Access to a Resource

If a procedure issues &LOCK to request access to a resource lock, but the required access cannot be granted
immediately, the WAIT operand specifies whether the system will return control to the procedure immediately, or wait for
the resource to become available.
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If you specify WAIT=YES, your procedure will be suspended indefinitely until access to the required resource can be
obtained. You should avoid this, unless you are certain that a deadlock condition with another process in the system will
not result.

Rather than code WAIT=YES, Broadcom recommends that you use the WAIT=nnnn option. This instructs the system
to wait for the required resource for a certain number of seconds (as specified by the nnnn variable), rather than waiting
indefinitely. If the lock is still not available after that time, the procedure resumes processing. This stops deadlock
conditions occurring.

Alter the Status of a Resource Lock

If required, you can alter the resource lock status of a process during processing by using the ALTER=YES operand on
the &LOCK verb. Altering the lock status from exclusive to shared is always possible, however there are some restrictions
when altering the lock status from shared to exclusive.

Alter the Status from EXCL to SHR

During processing of the &LOCK request, any other lock requests that are waiting for shared access to the resource
become valid for shared ownership. They are granted shared access to the resource immediately, causing the requesting
procedures to resume execution.

Alter the Status from SHR to EXCL

The following conditions must be satisfied before a request to alter a resource lock status from shared to exclusive will be
successful:

• No other procedures can have shared ownership of the resource
• If the resource is the primary resource, there must be no other minor resources (with shared or exclusive status) with

the same primary name

If any other shared requests for the lock arrive before the status is altered to exclusive, these new shared requests are
given precedence over the change to exclusive, and are granted shared ownership of the lock

If the request is successful the procedure owns the lock exclusively.

WAIT Operand

As with normal shared and exclusive requests, the WAIT operand plays an important part in determining the success or
failure of a request to alter the lock status. However, the waiting period is only significant for a request to change from
shared to exclusive, as the request to change from exclusive to shared is always satisfied immediately.

When WAIT=NO is specified, the request fails unless it is satisfied immediately.

When WAIT=nnnn or WAIT=YES is specified, the requesting process can wait for the specified period of time for the
change to be successful (this will happen when another process releases its lock).

If the status type on the &LOCK ALTER request is the same as the current status, the request is treated as a request
to alter the lock text only-for example, the process holds a shared lock then issues a shared lock request with the
ALTER=YES operand. This request is always successful.

Associate Text with a Resource Lock

To assist recognition or provide information to other processes that want to interrogate the status of a lock, the &LOCK
verb can specify text associated with your procedure's ownership of the lock. This text appears in the SHOW NCLLOCKS
command display, which is used to display the locks held by the different processes in the system. The text is also made
available to a procedure issuing an &LOCK statement with the TYPE=TEST option.
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NOTE
 For more information about the SHOW NCLLOCKS command and its use, see the online help.

Resources as Semaphores

Using &LOCK to synchronize the use of a resource between competing processes solves the problem of access to real
resources. The same technique can be employed to signal between co-operating processes, in particular with the use of
the TEST facility of &LOCK. In this case, the resource is not a real resource but a signal or semaphore.

Semaphores are a useful mechanism for synchronizing the processing of related procedures. Take an example of
Procedure A that needs to suspend processing until Procedure B reaches a particular point in its processing.

Procedure A's logic could look like this:

.

.  -* process

.

&LOCK WAIT=YES TYPE=TEST PNAME=XYZ 

At this point, Procedure A is suspended until another &LOCK request is made for the resource XYZ.

Procedure B in the meantime continues processing until it completes the function which it knows procedure A has to wait
for. At this point, procedure B issues the same &LOCK request for the resource XYZ:

&LOCK WAIT=YES TYPE=TEST PNAME=XYZ

Both the &LOCK verbs complete with &RETCODE = 8, indicating that both procedures have reached the synchronization
point. If Procedure B reaches the point first, its &LOCK would suspend it until Procedure A issued its &LOCK statement.

NCL Debug Facility
 

Overview

The NCL Debug facility is a powerful tool to assist in the debugging of NCL procedures.

The DEBUG command has various operands which provide the NCL developer with the ability to establish a debug
session. This debug session can be targeted at one or more debug scopes. A debug scope can be any of the following:

• An NCL process
• All the processes within a particular user's window
• All the processes within a particular user's logon region
• All the processes for a particular user ID (that is, all regions for that user ID)

You can have one or more debug sessions active simultaneously, each being initiated from a different environment.

A debug session is associated with a particular region that is referred to as the debugger. This region is the only region
from which debug commands are accepted for the session. Any command environment can be a debugger. These
environments include OCS and any &INTCMD environments.

An NCL process that falls into the scope of a debugger is associated with that debugger's environment and is referred to
as a debugged NCL process. Only one debugger can debug an NCL process at a time.

After a debug session has been started, you can set break points in any procedure of any NCL process that has been
attached to the debug session. The breakpoints can be set at particular points within the executed code, against the
action of updating a variable, or against the execution of a nominated verb. The debugger can view or alter the data of
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the target NCL process. These breakpoints are external to the source and allow you to debug a process without having to
modify the source code.

You can control execution of an NCL process by setting various breakpoints throughout the process. The DEBUG
commands allow you to halt the execution of a process, resume execution (after a halt or breakpoint has been reached)
or to step through a fixed number of process statements. You can also suspend the debug session and reestablish it at a
later time. Any breakpoints or suspended processes is preserved in their current state.

The SHOW DEBUG command lets you see all your current debug sessions and their associated scopes and, optionally,
the debug sessions of other users.

NOTE
For more information about the DEBUG and SHOW DEBUG commands, see the online help.

Security

A set of security constraints is incorporated with this flexible debugging interface, to protect against intentional access to
user's NCL processes that are running.

• Command authority level can be used to stop a user from debugging the procedures of another user.
• NCL Debug is a feature of your product and therefore can be excluded from a product region using an EXC= JCL

parameter.

NOTE
For more information about using the EXC= parameter, see Reference.

• You can replace the DEBUG command by an NCL procedure using the SYSPARMS CMDREPL operand.

NOTE
For more information, see Reference.

• The DEBUG DISPLAY command can be used to display the contents of variables but it does not display the
&USERPW variable.

NCL Debug Features

NCL Debug provides the following features:

• Observation of the execution of an NCL procedure from an external source, that is, another environment, another user
region, window, or NCL environment

• Elimination of the need for code changes to debug a procedure (for example, no need to add &CONTROL or &WRITE
statements)

• Comprehensive control over the NCL procedure as it is being executed, supporting statement stepping, alteration of
variable contents and attributes, and so on

• Specification of criteria for debugging before the target NCL begins execution

NCL Debug Facility

The NCL Debug facility is made up of a set of commands that allow you to do the following:

• Start and stop an NCL debug session
• Control the execution of NCL processes
• Display and modify the contents of NCL variables, independent of the nesting level of the process
• List the procedure and subroutine nesting levels
• Display the source code that is being executed (not the source currently on disk, that is, without comments or

indentations)
• Receive NCL trace output at another region, thus being able to view the trace output concurrently as the debugged

process executes
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Start and Stop an NCL Debug Session

An NCL debug session is started in an environment by issuing the first DEBUG START command. The environment and
scope of the session are defined using the operands of the DEBUG START command. Subsequent DEBUG START
commands add additional scopes to the debug environment already established.

When the DEBUG START is processed, any NCL processes that fall within the specified scope, and which are not already
debugged, will be attached to the debugger's session. If an NCL process starts, and its environment is being debugged, or
it falls within the scope of a debug session, it will be attached to that debug session.

Once an environment has established a debug session, other debug commands can be issued to control the NCL
processes that have been attached. The commands to manipulate these processes must be issued from the same
environment that issued the DEBUG START. The process has no awareness of being debugged.

Once debugging is complete, the debug session can be terminated using the DEBUG STOP command. There are three
options for the DEBUG STOP command that affect the actual processes that have been attached to the debugger.

• The CONTINUE option tells debug to remove all breakpoints from the processes and resume any that are suspended,
leaving them to continue as if no debugging had taken place.

• The FLUSH option causes all attached processes to be flushed.
• The SUSPEND option leaves the debug environment intact and disconnects it from the debugger's environment (the

debug session is suspended).

The CONTINUE and FLUSH options both result in the debug session being deleted. All breakpoints and scopes are
cleared and any new processes that start, and fall within the scope, will not be attached.

The SUSPEND option leaves the debug environment intact. Breakpoints and scopes remain in effect. If a process starts
within a scope, that process will be attached to the debug environment and any breakpoints that are pertinent will be
applied. The debug session will be flagged as suspended, and a debug ID will be assigned to it. When the debug session
needs to be reconnected, a DEBUG START command can be issued specifying the DEBUGID that was assigned to the
suspended debug session.

A debug session can be reconnected to another environment of the same user ID. Conversely, a session can be
reconnected from another environment of the same user ID. During the time that the session was suspended, new
processes can be attached from the debug session. If an attached process encounters a breakpoint, it is suspended, and
remains suspended until the debug session is reconnected and a command issued to resume processing for the process.
The same applies for a process that was suspended at the time the debug session was suspended.

The following sequence of commands shows how to establish and stop a debug session:

DEBUG START WINDOW=2 -* debug any procedure in

                     -* window 2

DEBUG START USER=NM1BSYS PROCEDURE=MYBPROC

                     -* debug background procedure

                     -* in BSYS region

-* other debug commands control the process in the two scopes

DEBUG STOP TYPE=FLUSH-* terminate the debug

                     -* session and flush the

                     -* procedures

Control the Execution of NCL Processes
Once a debug session has been established, the debugger can issue various commands to control the execution of the
processes that are subsequently attached to the debug session. The commands that can be used have the effect of either
suspending a process, resuming the execution of a process, or both.

The following commands can be used to suspend an NCL process while it is executing:
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DEBUG HOLD
This command flags the process for immediate suspension, before the next statement is executed.

DEBUG STEP
This command indicates to debug that the process is to be suspended after the specified number of statements
have been executed. The NEXT= operand can be used to indicate how many statements of the process to allow
before the process is suspended.

Both commands have the effect of putting the NCL process into a wait state. The SHOW NCL command indicates that the
process has been suspended.

Another way for a process to become suspended is indirectly, using the DEBUG BREAKPOINT command. The DEBUG
BREAKPOINT command defines a condition that must be satisfied before the process is suspended. The following
conditions can be specified:

• Statement
• Verb
• Variable
• Procedure ENTRY
• Procedure EXIT

Statement Breakpoints

A statement breakpoint can be used when the process is to be suspended if the statement identified by the STMT=
operand of the DEBUG BREAKPOINT command is about to be executed. The statement is identified using the line
number found in columns 73 to 80 of the source, or a relative number if the source is unnumbered.

Verb Breakpoints

A verb breakpoint can be used when the process is to be suspended if the statement to be executed contains the verb
identified by the VERB= operand of the DEBUG BREAKPOINT command. The process is suspended immediately before
the verb is executed.

Variable Breakpoints

A variable breakpoint can be used when the process is to be suspended if a variable, identified by the VARS= operand of
the DEBUG BREAKPOINT command, is updated. The process is suspended immediately after the statement that caused
the variable to be updated. Optionally, the command can specify the DATA= operand to limit the breakpoint to updates of
the variables with a particular value.

Procedure ENTRY Breakpoints

A procedure ENTRY breakpoint can be used to suspend execution of a procedure before the first statement of the
procedure is executed.

Procedure EXIT Breakpoints

A procedure EXIT breakpoint can be used to suspend execution of a procedure after the last statement of the procedure
has been executed. This includes any normal termination statements which end the procedure (for example, &END or
&RETURN).

BREAKPOINT Command

Breakpoint definitions are associated with the debug session, and are applied to procedures both when they are executed
and when the breakpoint is defined. Thus, breakpoints can be defined before any processes have been attached to the
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debug session. When a process issues an EXEC command, the procedure being executed has any relevant breakpoints
applied.

Statement breakpoints require a privately loaded copy of the procedure. (This is not necessary for the other types of
breakpoint.) If the procedure is the target of a statement breakpoint, the debugger will automatically request that a
procedure be privately loaded. Otherwise, normal procedure loading will remain in effect, as controlled by the SYSPARMS
NCLTEST or PROFILE command.

Once breakpoints have been established, any NCL process that satisfies the conditions of a breakpoint is suspended.
Breakpoints can be listed and cleared using the DEBUG LIST BREAKPOINTS command and the DEBUG CLEAR
respectively. These commands are useful for controlling processes that have already started.

If you need to stop a process on the first statement, use the DEBUG SET NEWHOLD=YES profile command. Once set, it
indicates to debug that all processes that are attached to this debug session are to be immediately suspended before the
execution of the first statement.

When a process is suspended, other debug commands can be used to display variables and the source code.

To resume the execution of the process after all the required information has been displayed, use the following
commands:

DEBUG RESUME
RESUME flags the process identified as ready to continue execution. The process is made eligible for execution
and the statement step counter, set by the DEBUG STEP command, is reset.

DEBUG STEP
The process is resumed in the same way as with the DEBUG RESUME command and the statement step counter
is set to the value specified on the NEXT= operand. This will result in the process again being suspended after
the specified number of statements have executed.

Sample Debug Session

The following sequence of commands shows how to set breakpoints and control the execution of a process:

-* The debug session has already been established

DEBUG SET NEWHOLD=YES    -* Ensure the procedure is stopped

                         -* on the first statement

DEBUG BREAKPOINT PROCEDURE=MYPROC STMT=1250000

                         -* Suspend the procedure if it

                         -* tries to execute statement 1250000

DEBUG BREAKPOINT PROCEDURE=MYPROC VERB=APPC

                        -* Suspend background procedure on

                        -* first APPC verb

DEBUG BREAKPOINT PROCEDURE=MYPROC VARS=WKTRANID DATA=CH22

                        -* Suspend the procedure when it sets

                        -* WKTRANID to the data that causes

                        -* the error.  The procedure MYPROC is

                        -* started in window 2 and is

                        -* immediately suspended

 

DEBUG STEP NEXT=10      -* Execute the first 10 statements

                        -* Using the display commands the procedure is 

                        -* verified as to the current state of its variables

DEBUG RESUME            -* Let process continue

                        -* until first breakpoint

                        -* The procedure is suspended on the APPC verb. Using the
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                        -* display commands, the procedure is verified as to the

                        -* current state of its variables. They are set correctly

DEBUG LIST BREAKPOINTS   -* List all current breakpoints

DEBUG CLEAR BREAKPOINT=2 -* Clear the breakpoint on the

                         -* APPC verb

DEBUG RESUME             -* Let the process continue until

                         -* next breakpoint

                         -* Process continues

Display and Modify the Contents of NCL Variables

Once the procedure has reached a particular point in its processing and it has been suspended, the DEBUG DISPLAY
and DEBUG MODIFY commands can be used to display and modify the contents of variables and MDOs. The entire
contents of the variable or MDO are displayed.

The modify command can be used to alter the attributes and contents of variables and MDOs. Multiple variables can be
altered by specifying the operands of the modify in a similar fashion to using the &ASSIGN verb, however the new value
can only be specified using the DATA= operand.

List Procedure and Subroutine Nesting Levels

The DEBUG TRACE command is used to list all the procedures. Subroutine nesting levels can also be obtained. The
listing shows a general display of the identified process, and then a detailed list of each procedure and the subroutines
that the procedure has entered.

Display the Executed Source

The DEBUG SOURCE command lets you list the statements of a procedure, as they are stored in memory. The listing
represents what the system will actually execute, as opposed to what is currently on disk. This can be useful in verifying
that the procedure being debugged is the correct version.

Receive NCL Trace Output

When debugging full screen procedures, the output from the NCLTRACE facility is not available for viewing until the
process has completed, or the window has been released by the process. This can be undesirable if the process has
been suspended after a panel has been sent and the process still owns the window. The trace output will not be seen until
the process releases ownership of the window.

Using the DEBUG SET NCLTRACE=YES profile command, the trace output from a process being debugged will be
delivered to the debugger's environment.

Example: Debug Session

The following sequence of commands shows how a debug session could proceed:

DEBUG START WINDOW=2          -* Debug any procedures in

                              -* window 2

DEBUG START USER=NM1BSYS PROCEDURE=MYPROC

                              -* Debug background procedure

                              -* MYPROC in BSYS region

DEBUG SET NEWHOLD=YES         -* Ensure procedure is

                              -* stopped on 1st statement

DEBUG BREAKPOINT PROCEDURE=MYPROC STMT=1250000

                              -* Suspend the procedure if it

                              -* tries to execute statement
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                              -* number 1250000

DEBUG BREAKPOINT PROCEDURE=MYPROC VERB=APPC

                              -* Suspend background

                              -* procedure on the first

                              -* APPC verb

DEBUG BREAKPOINT PROCEDURE=MYPROC VARS=WKTRANID DATA=CH22

                              -* Suspend the procedure when

                              -* is sets WKTRANID to the

                              -* data that causes the error

                              -* The procedure MYPROC is started in window 2 and

                              -* is immediately suspended

DEBUG STEP NEXT=10            -* Execute the first 10

                              -* statements

DEBUG DISPLAY VARS=WK* GENERIC

                              -* Verify that the work

                              -* variables have been set

                              -* correctly

DEBUG RESUME-* Let the process continue

                              -* until the first breakpoint

                              -* The procedure is suspended on the APPC verb

DEBUG DISPLAY VARS=WKTRANID   -* The variable has the

                              -* correct value - continue

DEBUG LIST BREAKPOINTS        -* List the current

                              -* breakpoints

DEBUG CLEAR BREAKPOINT=2      -* Clear the breakpoint on

                              -* the APPC verb

DEBUG RESUME                  -* Let the process continue

                              -* until the next breakpoint

                              -* The procedure is suspended after updating WKTRANID to

                              -* CH22

DEBUG DISPLAY VARS=WK* GENERIC-* The display indicates that

                              -* WKTRANPREF was incorrect

DEBUG MODIFY VARS=WKTRANPREF DATA=ZCH

DEBUG MODIFY VARS=WKTRANID DATA=ZCH22

                              -* Fix the variables

DEBUG CLEAR                   -* Clear all the breakpoints

DEBUG BREAKPOINT VARS=WKTRANPREF

                              -* Stop the procedure when

                              -* WKTRANPREF is updated

DEBUG RESUME                  -* Let the process continue

                              -* until the next breakpoint

                              -* The procedure is suspended after updating WKTRANPREF

DEBUG TRACE                   -* Display the nesting

                              -* levels.

                              -* The display indicates that a subroutine was

                              -* called at the wrong place

DEBUG MODIFY VARS=WKAPPPPLCTR DATA=2

                              -* Change the loop counter to

                              -* go through the process again

NCLTRACE ON ID=123-* Set tracing on

DEBUG SET NCLTRACE=YES-* Have the trace output sent

                              -* here

DEBUG STEP NEXT=80-* Check the results
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                              -* After seeing the trace, it is clear that the 

                              -* variable WKHSGT is incorrectly set. The source is amended.

                              -* The bug had been found, so stop the debug 

                              -* session and flush the process.

DEBUG STOP TYPE=FLUSH         -* Terminate the debug

                              -* session and flush the

                              -* procedures

About Mapping Services
  

 

What Is Mapping Services?

Mapping Services is a facility that provides NCL with enhanced capabilities for manipulating data with various formats.

Early versions of NCL stored program data only as tokens (or NCL variables). Mapping Services enhances NCL by
introducing Mapped Data Objects (MDOs) as an alternative to tokens and as a means of storing data. Data can easily
be transferred between MDOs and tokens. MDOs can also be written directly to files and are supported by a number of
specialized NCL functions such as &ASSIGN and &APPC. MDOs can be used in many situations where tokens are used.

An MDO can contain any data that can be represented as a continuous string of bytes in storage. The primary advantage
of an MDO over NCL tokens is that particular substructures within an MDO can be located and referenced by name from
NCL, using various rules which Mapping Services understands. Various segments within these substructures can also be
referenced. The substructures which can be referenced within MDO data are generically known as components.

To distinguish between various substructures which exist within a particular MDO, a unique tag or key is assigned to each
component. To determine what names are to be associated with particular components within an MDO, and their tag
values, a map is used. A map enables the NCL language to associate names with the various components which exist
within a particular MDO. Thus a map provides NCL with the ability to interpret the data contained within an MDO.

Mapping Services Processing

Mapping Services extends the flexibility of NCL to include the manipulation of data in any format. There are three key
components involved in Mapping Services processing:

• MDOs
• Maps
• NCL procedures

Mapping Services provides a set of facilities that effectively mediates between these three components and manages
them. This allows components to exist as separate entities, which interact during NCL processing to perform data
manipulation.

MDOs

Mapping Services can operate on any data item that can be represented as a continuous string of bytes in storage. In
addition, Mapping Services understands certain rules which let it locate substructures within those data items if they are
composed of variable data structures.

To assist with uniformity of processing, Mapping Services treats the entire data item as a structure called an MDO. An
MDO has a name that is supplied by the NCL procedure to reference that instance of data.
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Maps

Maps are defined using the Abstract Syntax Notation One (ASN.1) language. They are then compiled and loaded for use
in NCL.

NOTE
 For more information about defining maps, refer to the Managed Object Development Services section in this
documentation. 

NCL Procedures

NCL procedures are written to access data through one or more of the standard NCL verbs. When data is provided by one
of the verbs that support Mapping Services, the procedure can request that it be treated as an MDO. It provides a name
for the MDO, and (optionally) the name of a map that can be used to interpret the data.

Once the data has been internally accessed, and before the NCL verb completes, Mapping Services makes a connection
between the MDO and the designated map. The NCL procedure can then reference data components within the MDO
using the symbolic names defined in the map.

 Example: NCL Procedure 

The following example shows how the three components interact in NCL.

&ASSIGN MDO=file1rec MAP=file1map

                    -* the map called file1map is attached

                    -* to the MDO called file1rec. 

                    -* This statement indicates to Mapping

                    -* Services that this map is to be used

                    -* to interpret any data in the MDO.

&FILE OPEN ID=FILE1 FORMAT=MAPPED MAP=file1map

                    -* Open file in mapped processing mode.

&FILE GET ID=FILE1 KEY='00000000' MDO=file1rec

                    -* Read a record from the

                    -* file into the MDO.

&ASSIGN VARS=A FROM MDO=file1rec.luname

                    -* Locate a component within the MDO

                    -* data and copy its contents into the

                    -* variable &A. 

                    -* Mapping Services uses the map to find

                    -* out how to locate and recognize the

                    -* structure referred to as luname-* within NCL. 

Mapping Concepts

A map effectively describes the following to NCL:

• The names that will be used to reference various components within an MDO
• The relationship between these data components
• The means of identifying each component
• The way in which the data is represented

Until a map is associated with an MDO, NCL cannot reference components in the data by name. However, NCL can still
process the MDO as a whole.

Data Sources

NCL processing can move data directly into an MDO using many verbs, via the following sources:
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• From files
• Across APPC transactions
• From NCL tokens (as variables and arguments, or args)
• Across PPI transactions
• Using &INTREAD, &LOGREAD, &MSGREAD, &PPOREAD
• From vartables
• From CNM
• Using BER encode/decode

Naming

It is possible to reference structures within MDO data by name from NCL. A map must be attached to the MDO so NCL
can use this map to associate names with physical structures which can occur within the data. By definition, components
are hierarchically arranged. This means that to reference one component enclosed within another, a concatenation of the
enclosing structure names is required to identify the enclosed one.

For example, the name:

MDO=FILE1REC.DOMAIN.SUBDOMAIN.LU

might be used to reference the structure LU, within a structure called SUBDOMAIN, which is contained in a structure
called DOMAIN, which is within the data in an MDO called FILE1REC.

To reference all data contained within an MDO, only specify the single MDO name segment, as follows:

MDO=FILE1REC

Transfer MDOs Between Nested NCL Procedures

It is possible to share an MDO between nested procedures by using SHRVARS options. Any MDO selected by the current
SHRVARS option is shared in the same manner that NCL tokens are shared.

 Example: Transfer MDOs Between Nested NCL Procedures 

In the following example, the MDO called ABC is available in the nested procedure but the MDO called XYZ is not.

&ASSIGN MDO=ABC MAP=MAP1 DATA=xxxx

                -* Create an MDO called ABC, attach the

                -* map called MAP1 to it, and assign

                -* data into it. 

&ASSIGN MDO=XYZ MAP=MAP2 DATA=yyyy

                -* Create an MDO called XYZ

&CONTROL SHRVARS=(A) 

                -* Set SHRVARS option. 

-EXEC PROC2-* Call procedure PROC2.

NOTE
There is no support for passing an MDO as an invoked or returned parameter on nested calls. Only NCL tokens
can be passed in this manner. However, MDOs can be transferred from one NCL process to another using
&WRITE and &INTREAD or any of a number of other verbs.

Mapping Services, Mapping Support, and NCL Processing
Before structures can be referenced within an MDO by name from NCL, a map must be assigned to the MDO. The map
provides NCL with the following information about an MDO:
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• The type of structures which can be expected within the MDO data
• How to locate and recognize these structures
• The names which will be used in NCL to reference these structures

Maps defined to Mapping Services are loaded automatically the first time they are referenced from NCL. They can also be
loaded manually by entering the LOAD MAP=mapname command.

The LOAD MAP command will only load a map not already in memory. To reset a map in memory (for example, after
modifying an existing map), use the UNLOAD MAP=mapname command. It will be automatically reloaded on demand.

Connection to Mapping Support

An MDO is usually attached to mapping support at the same time it is created or data is first placed into it. The MAP=
operand is available on many verbs and is used to attach a map to an MDO.

Example: Connect to Mapping Support

&ASSIGN MDO=xxx MAP=MYMAP

                -* This creates the MDO if it didn't already

                -* exist, and assigns a map to it.

&FILE GET ID=FILEID MDO=yyy MAP=MYMAP2

                 -* This creates the MDO if it didn't

                 -* exist, places data from the file record into

                 -* it, and attaches the map to it.

&APPC SEND...  VARS=a* MAP=MYMAP2

                 -* This transmits the data in the variables, and

                 -* the mapname. 

&APPC RECEIVE...  MDO=zzz

                 -* This receives the data into the MDO, and

                 -* automatically attaches any map received to the

                 -* MDO as well. 

Sourcing Data

MDO data can be sourced from NCL tokens, many NCL input verbs or as a hard-coded string. An MDO does not have to
be attached to a map before data can be placed into it, because MDOs and maps are separate entities. It is possible to
attach a map to an MDO before or after data has been placed into it.

Example: Sourcing Data

&ASSIGN MDO=ccc DATA=data

                -* assign data into the MDO

&ASSIGN MDO=ccc MAP=mapname               

                -* attach a map to the MDO. 

NOTE
After map connection, the &ZMDORC system variable should be checked to ensure the connection was good.
If Mapping Services detects a mismatch between the map definition and the MDO data, &ZMDORC contains a
non-zero value and subsequent access to the MDO can produce name checks or type checks.

Manipulate and Extract Data

Data in an MDO is manipulated using the &ASSIGN statement. There are two major operand forms on the &ASSIGN
statement; an MDO stem name, and a compound name.
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Stem Name: MDO=vvv

Compound Name: MDO=aaa.bbb.ccc

The stem name is used to refer to the entire data portion of an MDO. An MDO does not have to have a map attached to it
to be referenced by its stem.

The compound name is used to refer to a structure within the MDO. A map must be attached to the MDO for this type of
reference, otherwise NCL will not be able to locate the structure. (NCL cannot make sense of the data without a map.)

The &ASSIGN verb is useful when extracting individual components in an MDO into NCL tokens.

Use a Map in NCL Processing

After a map is defined, it can be used to interpret the contents of MDOs in NCL.

The following example demonstrates how MDOs can be used for the encapsulation and transmission of data in NCL.

Procedure A can receive messages from procedure B, and perform some desired action on some of the data in the
message. If the action is completed successfully, procedure A will return the modified data to the initial sender (procedure
B), with a message indicating the operation was successful. If the action is not completed successfully, procedure A
will carry out some extra error processing and then return a message to the sender indicating that the operation was
unsuccessful.

The message data is mapped with a map that contains the following components:

ACTION
The action to be performed.
ASN.1 Type: GraphicString

DATA
The data on which to perform the action.
ASN.1 Type: OCTET STRING

ACTIONRESULT
The result of the action processing.
ASN.1 Type: ENUMERATED

Procedure A could be as follows:

.RECEIVELOOP

   &INTREAD MDO=ACTIONPARMS  -* Read the MDO from the sender

   &ASSIGN VARS=SENDER FROM MDO=$INT.SOURCE.NCLID

                             -* Extract the senders NCLID

                             -* from the system MDO, $INT,

                             -* which is always set after an

                             -* &INTREAD operation, and is

                             -* mapped by the $MSG system map

   &ASSIGN VARS=ACTION FROM MDO=ACTIONPARMS.ACTION

                             -* Extract the type of

                             -* action to be performed

   &ASSIGN VARS=ACTIONDATA FROM MDO=ACTIONPARMS.DATA

                             -* Extract the data on which

                             -* to perform the action

-EXEC ACTPROC ACTION=&ACTION ACTIONDATA=&ACTIONDATA

                             -* Call proc to carry out

                             -* action

   &IF &RETCODE EQ 0 &THEN + -* Check return code from action
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      &DO

         &ASSIGN MDO=ACTIONPARMS.DATA FROM VARS=ACTIONDATA

                             -* Set modified data in MDO

         &ASSIGN MDO=ACTIONPARMS.ACTIONRESULT DATA=OK

                             -* Set result of action in MDO

         &WRITE NCLID=&SENDER MDO=ACTIONPARMS

                             -* Return modified MDO to caller

      &DOEND

   &ELSE +

      &DO

         &GOSUB .ERRORPROC    -* Do error processing

         &ASSIGN MDO=ACTIONPARMS.ACTIONRESULT DATA=FAIL

                             -* Set results of action in MDO

         &WRITE NCLID=&SENDER MDO=ACTIONPARMS

                             -* Return MDO to caller

      &DOEND

&GOTO .RECEIVELOOP           -* Loop to process next message

You can see that Mapping Services greatly simplifies the NCL required to process complicated data formats. Often,
externally-sourced data has a format which is awkward to manage in NCL. In these situations, Mapping Services can
prove to be a very useful tool.

Using Mapping Services
 

Overview

Mapping Services uses the ISO standard Abstract Syntax Notation One, or ASN.1, as the map definition language. The
added sophistication that ASN.1 brings to the definition phase leads to greatly improved application use of Mapped Data
Objects (MDOs).

By understanding ASN.1 and how Mapping Services implements its concepts, significant advantages in NCL processing
of complex data structures can be realized. Using ASN.1 in defining maps, all MDO components have a data type. Only
data that is of the correct type for the component can be assigned into a component. An attempt to place an invalid value
into an MDO component fails with a type check return code.

Two types of data are available:

• Simple -- for simple data types, the assigned data must be of the correct format for the component type. Otherwise,
type check results.

• Constructed -- for constructed data types, entire construction must be valid according to the logical type (described
by the ASN.1 type definition) and the physical type (described by any Mapping Services implementation-specific
definitions). Otherwise, type check or data check results.

MDO Behavior and NCL Processing Conventions

After using any verb that references an MDO, the MDO return code (&ZMDORC) and feedback (&ZMDOFDBK) system
variables are set. Therefore, check most verbs when using operations involving MDOs.

Because &ASSIGN is used more frequently to process MDO data, an alternative exists. If &CONTROL MDOCHK is in
effect, any error situations that normally result in a return code of 8 or higher cause the NCL procedure to terminate, but
only if &ASSIGN sets the return code or feedback variable.
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If &FILE GET MDO=xxx sets &ZMDORC to greater than 8, the process will not terminate if &CONTROL MDOCHK is in
effect. However, if the default &CONTROL NOMDOCHK is in effect, all error checks are reported through the return code
and feedback values.

The possible values of the return code and feedback system variables and their meanings are shown in the following
table.

&ZMDORC &ZMDOFDBK Meaning
0 0 ok
4 0 null: optional component present but empty,

or null data assigned to optional component
 1 null: optional component not present
 2 null: mandatory component present but

empty, or null data assigned to mandatory
component

 3 null: mandatory component not present
 4 string was truncated (applies to FIX offset

or length components only)
8 0 type check: data is invalid for type
 1 data check: data is invalid structurally -a

common cause is data too long or too short
12 0 name check: component not defined
 1 name check: index position invalid or value

is out of range
16 0 map check: map not found
 1 map check: map contains errors, load failed
 2 map check: map/data mismatch

To minimize the use of these return codes it is necessary to understand the general behavior of MDOs with NCL.

An &ZMDORC value of 0 means that the data referenced was of a valid type for the component referenced. On
assignment, the data is formatted and placed in the target component, resulting in an &ZMDOFDBK value of 0.

An &ZMDORC value of 4 is returned when an MDO component has a null, or empty, value (unless it was the NULL type in
which case &ZMDORC is 0). Any component, regardless of its type, can be set to a null value. &ZMDORC is also set to 4
when a string type is truncated and an &ZMDOFDBK value of 4 is returned, but only if it is a fixed-length component.

An &ZMDORC value of 8 is returned if &CONTROL NOMDOCHK is in effect, and the data referenced does not conform
to the type of the component referenced or cannot be assigned for other reasons. In exceptional circumstances, a
type check or data check can result on a read intent operation. More usually, however, it occurs on an update intent
operation where the data being assigned is invalid for the data type and a type check results. If on an update operation
the function cannot be performed for other reasons, due to insufficient available space in a component that cannot be
further extended, a data check results. In all such cases the operation fails, and the referenced MDO component is
unchanged.

An &ZMDORC value of 12 is returned under the following conditions:

• &CONTROL NOMDOCHK is in effect and the MDO is mapped but the specific component referenced was not defined
in the map

• The name is valid, but an index was used on a component that is not allowed to be indexed
• The index exceeds the defined index range
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An &ZMDORC value of 16 is returned if, on any verb, a map connection request fails. &ZMDOFDBK indicates the reason
that the map connection failed.

Other system variables available to interrogate error conditions are:

&ZMDOID
Contains the identifier of the last known MDO involved in the last operation.

&ZMDOMAP
Contains the map name for &ZMDOID.

&ZMDONAME
Contains the fully qualified name of the MDO component involved in the last operation.

&ZMDOCOMP
Contains the name of the component. The value is the last name segment of the fully qualified name for the MDO
component involved in the last operation, if applicable.

&ZMDOTYPE
Contains the type of &ZMDOCOMP, if applicable.

&ZMDOTAG
Contains the tag value of the component involved in the last operation, if applicable.

Input Operations on an MDO

A number of NCL verbs allow input operations on an entire MDO. These are:

• &APPC RECEIVE
• &ASSIGN
• &CNMREAD
• &DECODE
• &ENCODE
• &FILE GET
• &INTREAD
• &LOGREAD
• &MSGREAD
• &PPI RECEIVE
• &PPOREAD
• &VARTABLE GET

When the MDO is targeted for input the MAP operand is allowed to define the mapping of the data object being accessed.
The state of the MDO following any such input operation is determined by a number of factors that apply generally to all
verbs. Together these considerations produce an MDO behavior which is predictable, as follows.

• If the verb return code indicates that the request was not satisfied, either due to some error, or because no data
satisfied the particular request (perhaps due to timeout, or selection criteria or similar), the target MDO is deleted.
Subsequent reference to the MDO or its components is invalid, and will produce a name check return code.

• If the verb return code indicates that the request was satisfied, then the target MDO always exists, even if it is null
(or empty). If no map name was supplied on the input operation, and no default map name applies, then the MDO
is unmapped. If a map name was supplied but either the map could not be found, was in error, or the data did not
conform to the map definition, then the map check return code is set with a feedback indicating the nature of the error.
If the map was not found, the data is present in the MDO which is unmapped. Otherwise, if no errors are encountered,
the MDO will exist and is mapped according to the map name implied.
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After performing a successful input operation on an MDO, the &ZMDORC system variable should always be checked to
ensure that the outcome was good, and that the MDO is still mapped. Failure to do so can cause the NCL procedure to be
terminated if a reference to an MDO component is made, the MDO is unmapped, and &CONTROL MDOCHK is in effect.

However, once the MDO is bound to the map without error, its contents are guaranteed valid by Mapping Services
and there is usually no need to check the return codes for every access to MDO components, but they are available if
required.

Output Operations from an MDO

A number of NCL verbs allow output operations from an entire MDO. These include the following:

• &APPC SEND
• &ASSIGN
• &CNMALERT
• &CNMSEND
• &DECODE
• &ENCODE
• &EVENT
• &FILE PUT
• &PPI SEND
• &VARTABLE PUT
• &WRITE

Read exceptions from an MDO are rare, and are confined to a name check if an undefined component is referenced,
or a data check if the data does not conform to the mapping rules. However, in some instances where the component
definitions of fixed fields overlap each other type checks on read are possible.

&ASSIGN Verb
  

The &ASSIGN verb provides the only access to and from individual components within an MDO.

NOTE
 For more information about the &ASSIGN verb, refer to the NCL Reference section in this documentation.

Create and Delete MDOs

To create a mapped MDO using the &ASSIGN verb, issue one of the following statements:

&ASSIGN MDO=mdo MAP=mapname [ DATA=data ]

&ASSIGN MDO=mdo MAP=mapname [ FROM VARS=vars...  ]

To copy an MDO:

&ASSIGN MDO=mdo FROM MDO=sourcemdo

To create an unmapped MDO:

&ASSIGN MDO=mdo DATA=data

To delete an MDO entirely:

&ASSIGN MDO=mdo
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Assignment of Data into an MDO

The &ASSIGN OPT=DATA option is the default and can be used to set MDO components from:

• Another MDO component
• One or more NCL variables
• User-supplied data

When assigning into an MDO component of a simple type from NCL variables or constant data, the input supplied must be
in the valid external form for the component type or a type check results.

When assigning into an MDO component of a simple type from another MDO component the input selected must have
a local form valid for the target component type. If the types are different, type conversion takes place where possible.
Otherwise, a type check results.

When assigning into an MDO component that is a constructed type, the following conditions must be satisfied:

• The data must be valid in its physical format according to the structuring rules for the target component.
• Each embedded component must be in its valid local form.

If the conditions are not satisfied, a type check results.

NOTE
 For more information about the external form and local form of data for each type, refer to the Managed Object
Development Services section in this documentation.

Assign into/from a Single MDO Component

The following assign statements can be used to set the value of a single target MDO component, which can be the entire
MDO, from NCL variables or constant data:

&ASSIGN MDO=a.b.c DATA=xxx

&ASSIGN MDO=a.b.c FROM VARS=vars... 

In either case the input string must be valid external form for the component or a type check results.

When multiple NCL variables are specified as the source data, they are concatenated together to form the input string.
The exception to this is if the assignment is into an entire MDO mapped by $NCL. In this case, a standard variable
structure is built and maintains the variable boundaries.

The following assign statement can be used to get the value of a single target MDO component, which can be the entire
MDO, into NCL variables:

&ASSIGN VARS=vars FROM MDO=a.b.c

In all cases, the result is a valid external form for the component unless a type check or data check occurs.

When multiple NCL variables are specified as the target data, they are segmented according to the maximum variable
size (or specific segment sizes if supplied) from the entire output string. The exception to this is if the assignment is from
an entire MDO mapped by $NCL. In this case, the NCL variables are updated according to the variable boundaries within
the MDO.

The following assign statement can be used to move the value of a single target MDO component to another MDO
component:

&ASSIGN MDO=a.b.c FROM MDO=x.y.z

In this case the assignment takes place using the normal local form for the component (not the external form) and as
usual unless the input is valid, a type check results.
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Assign into/from Multiple MDO Components within a SEQUENCE or SET Type

When an MDO component is a structure defined with a type of SEQUENCE or SET, you can assign into or from some
or all of the components that comprise the structure by name. This is a generic form of assign with the following possible
options and syntax:

&ASSIGN MDO=a.b.*

      { GENERIC | ADD | REPLACE | UPDATE }

        DATA=data

&ASSIGN MDO=a.b.*

        FROM

        VARS=vars*

      { GENERIC | ADD | REPLACE | UPDATE }

&ASSIGN MDO=a.b.*

      { GENERIC | ADD | REPLACE | UPDATE }

      { FROM | PRESENT_IN | DEFINED_IN }

        MDO=x.y.*

&ASSIGN VARS=vars*

      { GENERIC | ADD | REPLACE | UPDATE }

      { FROM | PRESENT_IN | DEFINED_IN }

        MDO=x.y.*

NOTE
The asterisk (*) must be in place of the last component name only.

In all cases:

• The multiple assignment proceeds as though a separate assignment was issued for each component selected.
• The PRESENT_IN and DEFINED_IN keywords apply only to a source MDO, not a target MDO.
• The GENERIC, ADD, REPLACE, and UPDATE keywords affect target MDO components or NCL variables only.

For all options, when assigning data into an MDO, the process is driven by the components defined within the map for the
target MDO. Each component defined within the parent structure is a target for an assign.

• If the DATA keyword is used as the source, all target components are subject to assignment of the same data value.
• If the VARS keyword is used as the source, each target component name is used to access a source NCL variable.

The name of the variable is constructed by appending the component name to the supplied VARS prefix.
• If the MDO keyword is used as the source, each target component name is used to access a source component. The

name of the source component is constructed by adding the component name as the last name segment in the generic
source MDO name.

When selecting data for assignment from an MDO, the FROM keyword is used to select only source components that
have a data value that is not null. The PRESENT_IN keyword is used to select from all source components that are
present. For both FROM and PRESENT_IN options, any component that is defined but not present is deemed to be null.
When the DDEFINED_IN keyword is used, all components defined in the target map for the generic name level indicated
take part in the operation, regardless of whether any data exists. Components not defined are deemed to be null.

When assigning data from an MDO into NCL variables, the process is driven by the components defined in the source
MDO. Target NCL variable names are constructed by appending selected component names to the supplied VARS prefix.

When the GENERIC keyword is used, any existing target NCL variables or MDO components are first deleted, then each
is assigned the value from the corresponding source component. If no source data exists no assignment takes place.

When the ADD keyword is used, only those NCL variables not currently present, or MDO components defined but not
currently present in the target structure, take part in the assignment process. That is, only new NCL variables or MDO
components are added and no existing ones are affected.
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When the REPLACE keyword is used, only those NCL variables that are present, or MDO components that are defined
and are present in the target structure, take part in the assignment process. That is, no addition takes place. Only existing
NCL variables that have new source data or existing MDO components that have new source data are affected, but those
variables that have no new source data are not affected.

When the UPDATE keyword is used, both addition and replacement take place, but existing NCL variables or MDO
components that have no new source data are unaffected.

Assign into/from Components within a SEQUENCE OF or SET OF Type

When an MDO component is a structure defined with a type of SEQUENCE OF or SET OF, you can assign into or from
some or all of the components that comprise the structure by a generic index value. This form of assign uses a varying
range, and the syntax is as follows:

&ASSIGN { MDO=a.b.{*} | VARS=aaa*}

          RANGE=(n,m)

        { DATA=data |

          { FROM { VARS=bbb* | MDO=x.y.{*} }

            [ RANGE=(p,q) ] } }

NOTE
The asterisk in braces ({*}) must replace a SET OF or SEQUENCE OF index only. The asterisk can appear once
only anywhere within the MDO name referenced.

The target component names of the form a.b.{i}, where i = n up to m, take part in the assignment from the corresponding
source variable. The multiple assignments take place as though a separate assignment was issued for each item within
the SET OF or SEQUENCE OF structure. The variable index can be the last part of the MDO name (as shown in the
previous example), or more name segments can follow (for example, MDO=a.b.{*}.c).

Query MDO Components

Once an MDO is connected to a map, it is possible to query its structure (as present in the MDO), or its definition (as
defined in the map). The syntax used is part of an &ASSIGN, where the results of the query must be placed into NCL
variables.

&ASSIGN OPT={ NAMES |

              TAGS |

              TYPE |

              LENGTH |

              #ITEMS |

              NAMEDVALUES |

              VALIDVALUES }

        VARS=vars...

      { PRESENT_IN | DEFINED_IN | MANDATORY }

        MDO=mdo_name

When the PRESENT_IN keyword is specified the information is returned only for those components that are found to be
present within the MDO. When the DEFINED_IN keyword is used, the information is returned for all those components
defined within the connected map, regardless of their presence or absence in the MDO itself. If the MANDATORY
keyword is used then only those defined components that are mandatory are selected.

The various options and their meanings are as follows:

OPT=NAMES (or OPT=NAME)
Applies to PRESENT_IN, DEFINED_IN, and MANDATORY options and returns the component names associated
with the target mdo_name as follows:
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• If only an MDO stem name is specified (for example, MDO=abc), then the name of the connected map is
returned as the defined component name, but only if the MDO exists.

• If mdo_name is a compound name (for example, MDO=a.b.c), the name of the last component in the name list
is returned (that is, c), depending upon the PRESENT_IN, DEFINED_IN, or MANDATORY option.

• If the mdo_name is a compound generic name (for example, MDO=a.b.c.*), multiple names can be returned,
where each name returned is a subcomponent of the nominated component. For example, for MDO=a.b.c.*,
all components defined within “c” are returned. This format is useful in determining the names of all
components that are either present in, or defined within, a given structure. It is also useful in determining which
component is within a structure that is a CHOICE type. However, for SEQUENCE OF and SET OF items, it is
possible to have null named components because the SEQUENCE or SET OF items are processed by index
value only.
A compound variable indexed name (for example, MDO=a.b{*}.c, or MDO=a.b.{*}) is not supported on this
query.

OPT=TAGS
Applies to PRESENT_IN, DEFINED_IN, and MANDATORY options and returns the component tags used by
Mapping Services associated with the target mdo_name. Component selection is as for OPT=NAMES.

OPT=TYPE
Applies to PRESENT_IN, DEFINED_IN, and MANDATORY options and returns the component type defined
within the map and associated with the target mdo_name. Component selection is as for OPT=NAMES.

OPT=LENGTH
Applies only when PRESENT_IN is specified and returns the local form data length within the MDO of the target
components. Component selection is as for OPT=NAMES.

OPT=#ITEMS
Applies only when PRESENT_IN is specified, and returns the number of items within a nominated component as
follows:

• If mdo_name is a stem name (for example, MDO=stem) or a compound name (for example, MDO=a.b.c), then
a count of 0 is returned if the component does not exist. Otherwise, it is 1.

• If mdo_name is a compound generic name (for example, MDO=a.b.c.*), a count of 0 is returned if the
nominated component a.b.c is one of the following:
– Does not exist
– Exists but is empty
– Exists but is not constructed
Otherwise, it provides the number of components present within the structure a.b.c.

• If mdo_name is a compound variable indexed name (for example, MDO=a.b{*} or MDO=a.b.{*}), the number of
components present in the SET OF or SEQUENCE OF structure is returned. If the structure does not exist or
is empty, 0 is returned. The variable index must be in the last name segment.

OPT=NAMEDVALUES
Applies to components that have named values associated with their type. These types are limited to BIT
STRING, INTEGER, and ENUMERATED. Other types return null results. No generic indexes or generic names
are allowed on this option.
If DEFINED_IN is specified a list of the named values defined in the map for the specified component is returned.
PRESENT_IN is invalid for OPT=NAMEDVALUES.

OPT=VALIDVALUES
Applies to string types that can have their character set constrained to particular characters or strings. This option
only works with the defined keyword. If a string type (for example, GraphicString) has been constrained to a
particular set of characters or strings, then this option returns the valid characters or strings in the target variable.
If there are no constraints then no values are returned on assignment. The &ZVARCNT system variable is set to
indicate the number of target variables set by the assignment.
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 Example 1: Query MDO Components 

The following component is defined:

datax GraphicString ("ABCD" | "xyz" | "QQQ")

You use the following statement to query the component:

&ASSIGN VARS=X* OPT=VALIDVALUES DEFINED MDO=... datax

The following variables are returned:

&X1=ABCD

&X2=xyz

&X3=QQQ

 Example 2: Query MDO Components 

The following component is defined:

datax GraphicString (FROM ( "A"c | "C" | "Y"C | "X" ))

You use the following statement to query the component:

&ASSIGN VARS=X* OPT=VALIDVALUES DEFINED MDO=... datax

The following variables are returned:

&X1=A

&X2=C

&X3=Y

&X4=X

NCL Reference, Type Checking, and Data Behavior
When referencing an MDO in an NCL procedure, Mapping Services validates that the named component is defined
(according to the name hierarchy supplied), and that the data within the component is valid, according to its underlying
ASN.1 type. Each ASN.1 type can contain only certain valid values. Mapping Services checks the data value when
retrieving data from, or assigning data into, an MDO. An operation attempting to retrieve or assign invalid data is rejected
by Mapping Services with a feedback indicating type check.

In order to perform type checking Mapping Services first determines the base ASN.1 type of the component. Where a
component is of a user defined type, the base ASN.1 type of the user defined type is inherited by the component. It is
possible to have a number of levels of indirection between a user defined type and its base ASN.1 type.

The valid NCL values allowed for each of the base ASN.1 types is termed the external form. In addition to the set of valid
values for each type, a specific component can be further constrained in what values are acceptable. Such constraints
can be the result of either ASN.1 definitions or compiler directives. Finally, when data representing a valid NCL value is
accepted for a component update, it is subject to a transformation from external form to local form, which is the MDO
internal representation of data. This process can carry with it further constraints.

The valid external form values, and the behavior of data managed by Mapping Services, is described for each type in the
following sections.

NOTE

• In the following descriptions, all string types that are defined as fixed (using the --<FIX(n)>-- directive) are subject to
padding and truncation, without any indication in the return codes.

• Any types constrained by the SIZE parameter are not subject to padding or truncation. The data supplied must be
within the SIZE constraints specified, or a type check results.
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BOOLEAN Type in NCL Programming
The BOOLEAN type is used to represent a value of true or false only.

External Form - Input
The local character strings TRUE and FALSE (not case sensitive) are accepted, while the digit 0 is interpreted as
false, and the digit 1 is true.

External Form - Output
The digit 0 (false) or 1 (true) is always returned.

Local Form and Behavior
Internally, Mapping Services stores a value of X'00' for false, and X'01' for true (and accepts any value other than
X'00' as true).
For an input operation, where the component is variable length, its length is always set to 1. Where the
component length is fixed and is greater than 1, the value occupies the first byte only (that is, it is left-aligned) and
the remainder of the component's data is set to zeros.
For an output operation, where the component is located and has a length greater than 1, only the first byte is
inspected as the value.

INTEGER Type in NCL Programming
The INTEGER type is used to contain any positive or negative whole numbers in the range -2,147,483,648 to
2,147,483,647 (that is, it is a signed 32 bit number).

External Form - Input
Valid input consists of a string of up to 15 digits optionally preceded by a plus sign (+) or minus sign (-) providing
the sign (positive or negative) of the value (positive if omitted). All other characters must be valid digits (that is, 0
through 9). Alternatively, if the map definition included named values for this component, the symbolic name of the
named value can be supplied as external form input.

External Form - Output
Output consists of a string of one or more local characters. If the integer value is negative the first character is
a minus sign (-), otherwise the sign is omitted. All other characters are numeric characters. Leading zeroes are
stripped.

Local Form and Behavior
Internally, Mapping Services can store integers in one of three formats:
binary

Can be up to 4 bytes in length. If the length is not fixed then the value is kept in the smallest number of
bytes possible. If the length is fixed then the value is right-aligned and sign extended to the left.

packed
Can be up to 8 bytes in length. The integer value is converted to the packed decimal equivalent. If the
length is not fixed then the value is kept in the smallest number of bytes possible. If the length is fixed
then the value is right-aligned and zero padded to the left.

zoned
Can be up to 15 bytes in length. The integer value is converted to the zoned decimal equivalent. If the
length is not fixed then the value is kept in the smallest number of bytes possible. If the length is fixed
then the value is right aligned and zero padded to the left.

For any format, if a value exceeds that which can be stored without loss of significance a type check results. If a
named value is input then the map definition is used to determine the actual integer value.

 574



 Netmaster® Shared Content Library 12.2

BIT STRING Type in NCL Programming
The BIT STRING type is used to contain any data where individual bit values might have meaning. Mapping Services
supports two types of BIT STRING access, standard and boolean.

Standard BIT STRING Access

Standard BIT STRING access deals with the string as a whole, allowing manipulation of the entire component through a
single operation, as for most other types.

External Form - Input
Valid external form can be a string of one or more digits, each a 0 or 1. However, where named values are defined
for the BIT STRING type, a list of named values, each separated by a plus sign (+) or a minus sign (-), is an
acceptable alternative. A named value preceded by a plus sign indicates that the named bit value should be set to
true (the bit is set to 1), and a minus sign indicates that the value should be set to false (the bit is set to 0).

External Form - Output
The output format depends upon whether or not named values are defined for the BIT STRING type. Where no
named values are defined the output consists of a string of zero or more (always a multiple of 8) digits, each a 0
or 1. Where one or more named values do exist the output is a character string comprised of every named value
corresponding to a set bit preceded by a plus sign meaning the value is true (the named bit is 1). The names of
bits which are not set are not returned.

Local Form and Behavior
When a string if 0's and 1's are supplied as input, each digit in the input sequence is treated (left to right) as
the value of the corresponding bit in that position of the local form data. If the number of bits supplied is not
a multiple of 8, then trailing bits are set to zero and padded to a byte boundary. If the component has a fixed
length exceeding that of the input string the value is left-aligned, and all unreferenced bytes are set to X'00'. If the
component cannot contain the number of input bytes supplied, a data check results.
When a list of named values, each preceded by a plus sign or a minus sign, is supplied as input only the named
bits take part in the operation. Each named bit preceded by a plus sign is set to 1 (true), while each bit preceded
by a minus sign is set to 0 (false). All other bits in the BIT STRING are unaffected by the input operation.
When fetching the value of a BIT STRING, a named value list is returned if any named values are defined for the
type, else a string of 0's and 1's is returned corresponding to the BIT STRING values. When named values are
defined, all other bits in the BIT STRING are ignored on output regardless of their value.

Boolean BIT STRING Access

Boolean BIT STRING access deals with individual bit level access and operates only through named values. This access
is recommended because program access to bits is only via their symbolic named values, thus removing from NCL the
need to know relative bit positions.

For Boolean BIT STRING access to be invoked, the named value of a bit is provided by NCL as an additional name
segment after the BIT STRING component name. Since the BIT STRING type is primitive, the additional name in the
name hierarchy is understood to be a named value, and is treated as a BOOLEAN type. No matter where the named
value is in the BIT STRING the value of the bit is always 0 or 1, as for a BOOLEAN type.

External Form - Input
The local character strings TRUE and FALSE (not case sensitive) are accepted, while the digit 0 is interpreted as
false, and the digit 1 is true. Null is a type check in this case.

External Form - Output
The digit 0 (false) or 1 (true) is always returned.

Local Form and Behavior
The component name plus the named value is treated as a reference to a specific bit (the bit position within the
component being defined by the named value), and that bit is set to 0 or 1 depending upon the input. No other bits
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in the BIT STRING component are affected. If the component is extended to accommodate the input then all other
bits are set to 0.

OCTET STRING Type in NCL Programming
The OCTET STRING type is used to contain any data where no formatting is required.

External Form - Input
Any data.

External Form - Output
Data is returned unchanged.

Local Form and Behavior
Data is stored as is. If the component has a fixed length exceeding that of the input string, the data is left-aligned,
and all unreferenced bytes are set to X'00'. If the component cannot contain the number of input bytes supplied, a
data check results.

HEX STRING Type in NCL Programming
The HEX STRING type is a Mapping Services extension to ASN.1, but is processed as a base ASN.1 type. It is identical
in all respects to the ASN.1 OCTET STRING type except for its external form representation.

External Form - Input
Valid input consists of a string of one or more local characters, each selected from the set 0123456789ABCDEF.
Each pair of hexadecimal characters represents a single byte value. If an odd number of characters is supplied
the string is treated as though padded on the left with a single zero.

External Form - Output
Data is returned in hexadecimal characters, as for input. An even number of characters is always returned.

Local Form and Behavior
Each two hexadecimal characters of input represents the actual data to be stored in a single byte. Otherwise
behavior is as for OCTET STRING.

NULL Type in NCL Programming
The NULL type is used where data in a component either must be null (that is, empty), or not accessible.

External Form - Input
The only valid input is a null value.

External Form - Output
A null value is always returned.

Local Form and Behavior
The component can be created by an input operation, but no contents are modified. If it already exists no data is
modified.

OBJECT IDENTIFIER Type in NCL Programming
The OBJECT IDENTIFIER type is used to contain object identifier values that uniquely identify registered objects.

External Form - Input
Any sequence of characters (from the set 0123456789.) that does not begin or end with a period (.), contains no
consecutive periods, but contains at least one period. Each sequence of decimal digits punctuated by a period
represents a sub-identifier in the series of sub-identifiers that comprise an object identifier value.
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External Form - Output
As for input.

Local Form and Behavior
The data format is as supplied for input, however truncation is not allowed. If the component is fixed length then
it must be able to contain the input string, and if necessary will be padded with blanks, otherwise a data check
results.

ObjectDescriptor Type in NCL Programming
The ObjectDescriptor type is used to contain object descriptions for registered objects.

External Form - Input
As supplied.

External Form - Output
As supplied.

Local Form and Behavior
The data format is as supplied for input. Normal string padding and truncation rules apply.

REAL Type in NCL Programming
The REAL type is used to contain floating-point, or scientific notation, numbers in the range 10-70 to 1070.

• External Form - Input
+ or -

(Optional) Plus or minus sign.
nnnnnn

(Optional) Any number of digits.
period (.)

(Optional) Decimal place.
mmmmmm

(Optional) Any number of digits.
Esxx

(Optional) Signed exponent power of 10.
Range: -99 to 99

Either, or both, nnnnnn and mmmmmm are present, and the resulting REAL number is within the allowable range.

Examples: External Form - Input

14578923455096765442839404

-123.567

.555

.0023E-23

3.142776589E+66

External Form - Output
Normalized decimal real number.
+ or -

Plus or minus sign of the value.
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.
Decimal place indicator.

nnnnnn
15 significant fraction digits.

Esxx
Signed exponent power of 10.

Examples: External Form - Output

+.314277658900000E-10

-.123456789000000E+52

Local Form and Behavior
For IBM mainframes, local form is a 64-bit long floating-point value, and the component must be at least 8 bytes
in length. Truncation is not allowed, but if the component has a fixed length greater than 8 bytes the value is left-
aligned and padded on the right with zero bytes.

ENUMERATED Type in NCL Programming
The ENUMERATED type is used to constrain a component to a defined set of values. Each defined value is named
using a name identifier similar to a component name. Associated with each name is a unique integer value (which can be
signed), for example:

Color ::=ENUMERATED { red(0),blue(1),yellow(2),

                      green(3),black(7) }

External Form -- Input
The external form must be one of the names listed in the ENUMERATED type. The enumerated values are not
allowed (that is, red is valid, 0 is not).

External Form -- Output
Same as input.

Local Form and Behavior
Internally, the ENUMERATED value is kept in the same manner, and is subject to the same local form constraints,
as an INTEGER of the binary local form.

NumericString Type in NCL Programming
The NumericString is a subset of GeneralString which comprises:

• 0 to 9 Numeric characters
• ( ) Space or blank character
• External Form - Input

Any string of valid characters, as described.
• External Form - Output

Same as input.
• Local Form and Behavior

On input data is stored as supplied. Normal string padding and truncation rules apply.

PrintableString Type in NCL Programming
The PrintableString is a subset of GeneralString which comprises:
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• a to z (lowercase alphabetic characters)
• A to Z (uppercase alphabetic characters)
• 0 to 9 (numeric characters)
• ( ) (the space, or blank character)
• ' ( ) + , - . / : = ? (special characters)
• External Form - Input

Any string of valid characters, as described.
• External Form - Output

Same as input.
• Local Form and Behavior

On input data is stored as supplied. Normal string padding and truncation rules apply.

TeletexString Type in NCL Programming
Not used in NCL.

External Form - Input
As supplied.

External Form - Output
As supplied.

Local Form and Behavior
As for OCTET STRING.

VideotexString Type in NCL Programming
Not used in NCL.

External Form - Input
As supplied.

External Form - Output
As supplied.

Local Form and Behavior
As for OCTET STRING.

IA5String Type in NCL Programming
Transparent general character set. (VisibleString plus control characters).

External Form - Input
As supplied.

External Form - Output
As supplied.

Local Form and Behavior
On input data is stored as supplied. Normal string padding and truncation rules apply.

UTCTime Type in NCL Programming
Date and time, as Universal Coordinated Time (year without century numbers), in the format:
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YYMMDDHHMM[SS]Z
GMT date and time (to minutes or seconds); Z indicates GMT time

YYMMDDHHMM[SS]sHHMM
Local date and time (to minutes or seconds); with signed zone offset from GMT time (s = + or -)

External Form - Input
Any valid input, as described.

External Form - Output
Any valid data, as described.

Local Form and Behavior
On input data is stored as supplied. If the component has a fixed length then a short input string will be padded
with blanks. Truncation is not allowed.

GeneralizedTime Type in NCL Programming
Date and time, as GeneralizedTime (year includes century numbers), in the format:

YYYYMMDDHH[MM[SS]] [.f]Z

GMT date and time (to hours, minutes or seconds); with optional fractional time units to any significance (hours, minutes
or seconds); Z indicates GMT time

YYYYMMDDHH[MM[SS]] [.f][sHHMM]

Local date and time (to hours, minutes or seconds); with optional fractional time units to any significance (hours, minutes
or seconds); with signed zone offset from GMT time (s = + or -)

External Form - Input
Any valid input, as described.

External Form - Output
Any valid data, as described.

Local Form and Behavior
On input data is stored as supplied. Normal string padding and truncation rules apply.

GraphicString Type in NCL Programming
Transparent character set of graphic characters only.

External Form - Input
As supplied.

External Form - Output
As supplied.

Local Form and Behavior
On input data is stored as supplied. Normal string padding and truncation rules apply.

VisibleString Type in NCL Programming
Transparent character set of graphic characters only.

External Form - Input
As supplied.
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External Form - Output
As supplied.

Local Form
On input data is stored as supplied. Normal string padding and truncation rules apply.

GeneralString Type in NCL Programming
Transparent character set of both graphic and control characters.

External Form - Input
As supplied.

External Form - Output
As supplied.

Local Form
On input data is stored as supplied. Normal string padding and truncation rules apply.

Type Conversion for MDO Assignment
Normally, when assigning data from one MDO component to another, the type of each component is identical so that
data can be moved unchanged. However, if the target component is not of the same type as the source component type
conversion is automatically performed where possible. Hence the result of the following assignment depends on the type
of a.b.c and x.y.z:

&ASSIGN MDO=a.b.c FROM MDO=x.y.z

When assigning into an MDO from external data, or from NCL variables the data type of the input can be nominated for
the MDO assignment. If the MDO component is not of this type then type conversion is performed, for example:

&ASSIGN MDO=a.b.c TYPE=INTEGER FROM DATA=123

&ASSIGN MDO=a.b.c TYPE=HEXSTRING FROM VARS=HEXDATA

Similarly, when assigning data from an MDO into NCL variables, the data type of the output can be nominated for the
MDO assignment, for example:

&ASSIGN VARS=ABC FROM MDO=a.b.c TYPE=BITSTRING

Valid type operands are:
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• BOOLEAN or BOOL
• INTEGER or INT
• BITSTRING or BIT
• OCTETSTRING or OCTET
• NULL
• OBJECTIDENTIFIER or OBJECTID or OID
• OBJECTDESCRIPTOR or OBJECTDESC or ODESC
• REAL
• HEXSTRING or HEX
• NUMERICSTRING or NUMERICSTR or NUMSTR
• PRINTABLESTRING or PRINTABLESTR or PRTSTR
• IA5STRING or IA5STR
• UTCTIME or UTC
• GENERALIZEDTIME or GTIME
• GRAPHICSTRING or GRAPHICSTR or GRAPHSTR
• VISIBLESTRING or VISIBLESTR or VISSTR
• GENERALSTRING or GENERALSTR or GSTR

Type conversion is attempted regardless of the source and target types. Thus, depending on the actual value of the
source data and target type, some assignments produce valid results, while others produce a type check.

The ASN.1 types can be classified into three groups:

• Graphic-oriented types:
OBJECT IDENTIFIER, OBJECT DESCRIPTOR, UTCTime, GeneralizedTime, NumericString, PrintableString,
TelexString, VideotexString, IA5String,GraphicString, VisibleString, and GeneralString.

• Numeric-oriented types:
BOOLEAN, INTEGER, BIT STRING, REAL, and ENUMERATED.

• Transparent types:
OCTET STRING, HEX STRING, SEQUENCE (OF), SET (OF), and ANY.

The following table shows the general rule for type conversion. The table lists the formats of the source data value used
for assignment into the target type.

 SOURCE\\TARGET  Graphic-oriented  Numeric-oriented  Transparent 
Graphic-oriented External form External form Local form
Numeric-oriented External form Local form Local form
Transparent Local form Local form Local form

NOTE
For more information about the acceptable external and local form values for each type refer to the NCL
Reference section in this documentation. 

Graphic-oriented Source Type

Where the target is one of the graphic- or numeric- oriented types, the external form output of the source data is
assigned to the target as though it was external input. The following is an exception: Conversion between UTCTime and
GeneralizedTime results in the insertion/stripping of the century value (insert 19 if yy greater than 50, otherwise insert 20).

Where the target is one of the transparent types, the local form of the source data is assigned to the target unchanged;
that is, the local form of the source data becomes the local form of the target. However, the external outputs of the source
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and target can differ depending on their respective types. In either case, a type check results if the data is invalid for the
source or target types.

 Example: Graphic-oriented Source Type 

&ASSIGN MDO=a.b.utc TYPE=GTIME DATA=19921012145000+1000

                    -* target type is UTCTime

&ASSIGN VARS=RESULT FROM MDO=a.b.utc

                    -* returns &RESULT = 921012145000+1000

&ASSIGN MDO=a.b.num DATA=0123

                     -* source type is NumericString

&ASSIGN VARS=RESULT FROM MDO=a.b.num TYPE=REAL

                    -* output type is REAL

                    -* returns &RESULT = +.123000000000000E+03

&ASSIGN MDO=a.b.graph DATA=ABCD

                    -* source type is GraphicString

&ASSIGN MDO=a.b.hex FROM MDO=a.b.graph

                    -* target type is HEX STRING

&ASSIGN VARS=RESULT FROM MDO=a.b.hex

                    -* returns &RESULT = C1C2C3C4

Numeric-oriented Source Types

Where the target is one of the numeric-oriented or transparent types, the local form of the source data is converted to
the local form of the target. The source and target local form values are equal in most cases, although their external form
output can differ depending on their respective types. The following, however are exceptions:

• If the source type is REAL and the target type is either BOOLEAN, INTEGER or ENUMERATED, then floating point
integer value conversion (with rounding) is performed on the local form of the source data. Similarly, integer to floating
point conversion is performed if the process is reversed.

• Conversion of local form source data to a BOOLEAN type target, results in X'00' (FALSE) if the source is non-zero.
Otherwise, the target local form is converted to X'01' (TRUE).

Where the target is one of the graphic-oriented types, the external form output of the source data is assigned to the target
as though it was external input.

In either case a type check results if the data is invalid for the source or target types.

 Example: Numeric-oriented Source Types 

&ASSIGN MDO=a.b.int TYPE=REAL DATA=99.99

                    -* target type is INTEGER

&ASSIGN VARS=RESULT FROM MDO=a.b.int

                    -* returns &RESULT = 100 (value rounded)

&ASSIGN MDO=a.b.bool DATA=TRUE

                    -* source type is BOOLEAN

&ASSIGN VARS=RESULT FROM MDO=a.b.bool TYPE=HEX

                    -* output type is HEX STRING

                    -* returns &RESULT = 01 (that is, TRUE)

&ASSIGN MDO=a.b.bit DATA=11101

                    -* source type is BIT STRING

&ASSIGN MDO=a.b.num FROM a.b.bit

                    -* target type is NumericString

&ASSIGN VARS=RESULT FROM MDO=a.b.num

                    -* returns &RESULT = 11101000
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Transparent Source Types

Regardless of the target type, the local form of the source data is assigned to the target unchanged, that is, the local form
of the source data becomes the local form of the target.

An exception is that the conversion of local form source data to a BOOLEAN typed target results in local form
X'00' (FALSE) if the source is non-zero. Otherwise, the target local form is converted to X'01' (TRUE).

The external outputs of the source and target values can differ, depending on their respective types.

A type check results if the data is invalid for the source or target types.

 Example:Transparent Source Types 

&ASSIGN MDO=a.b.prt TYPE=OCTET DATA=AB.C

                   -* target type is PrintableString

&ASSIGN VARS=RESULT FROM MDO=a.b.prt

                   -* returns &RESULT = AB.C

&ASSIGN MDO=a.b.hex DATA=FF

                   -* source type is HEX STRING

&ASSIGN VARS=RESULT FROM MDO=a.b.hex TYPE=INT

                   -* target type is INTEGER

                   -* returns &RESULT = -1

&ASSIGN MDO=a.b.any DATA=DEFG

                   -* source type is ANY

&ASSIGN MDO=a.b.hex FROM MDO=a.b.any

                   -* target type is HEX STRING

&ASSIGN VARS=RESULT FROM MDO=a.b.hex

                   -* returns &RESULT = C4C5C6C7

NDB Concepts
NOTE
Familiarity with standard UDBs is assumed, including the use of the &FILE verbs, and the UDBCTL command.

What Is an NDB?

NDBs let NCL programmers define, create, update, and search a database based on a collection of user-defined fields.
NDBs support information storage and retrieval through the NetMaster and SOLVE functions. Your product provides this
enhanced database manipulation facility for NCL procedures.

For example, a SHOW NDB=ALL command typically shows up to five NDBs, depending on the product.

This facility allows data to be stored, to be retrieved or updated later, in a formatted database known as a NDB. The NDB
format is more powerful than standard VSAM data sets.

NOTE
In this guide, the term database manager refers to the assembler code that controls NDBs. There is a database
manager for each active NDB.

NOTE
An NDB is a formatted VSAM key-sequenced data set (KSDS). It should be accessed only by using the &NDB
verbs. An NDB supports the following:
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• Multiple keys, without any VSAM alternate indices
• Logical record size not limited by the defined VSAM record size
• Data access by named field, not relative field position in a record (as in a UDB)
• Transaction integrity, guaranteeing a non-corruptible file
• Multiple users, without VSAM string limitations
• Different data types, including character, numeric, floating point, hexadecimal, and date format data. The Database

Manager prevents data that is not in the defined format and invalid data, from being stored (for example, the value
ABC could not be stored in a field defined as numeric).

• An extremely powerful search capability, that makes full use of keys wherever possible, but does not require any
keying of the search arguments.

• Null field support, which allows multiple record types to co-exist in a single NDB.
• Forward recovery facilities, minimizing the risk of data loss.

Work with NDBs

You can use NDB commands to start, stop, reset, and lock (for example to prevent access while running a backup), an
NDB. For more information, see the Online Help.

You can also use NCL verbs to insert or delete field definitions, add, delete, update and retrieve records, and to search
an NDB for all records that match a supplied set of criteria. These verbs also allow access to the database and field level
definitions, making it easy to provide utility procedures that need only be told the name of the NDB to be accessed.

Uses of NDBs

An NDB can be used in any application where a flexible data storage mechanism is required. Applications that have
complex retrieval needs are especially suited to NDBs. The ease of access of data makes such things as selection list
scrolling very easy to perform.

NDBs are not suited to applications that have a large amount of high-speed record addition, update, or deletion.

Differences Between NDBs and UDBs

Both NDBs and UDBs are always VSAM data sets. An NDB is always a VSAM KSDS, whereas a UDB can be either a
KSDS or an ESDS (a non-keyed VSAM data set).

The UDBCTL command is used to open a VSAM data set for access by the Virtual File Services (VFS). Thus, although an
NDB should not be used as a UDB, the UDBCTL command is still used to open and close it.

WARNING
Do not access an NDB using the &FILE verbs, as if it were a UDB. If any access is done in this way, the NDB
can be corrupted.

The following table summarizes the differences between UDBs and NDBS:

UDB NDB
Can be a VSAM KSDS or ESDS. Always a VSAM KSDS.
If KSDS, key length can be from 1 to 255. Key length must be from 16 to 255.
VSAM maximum data length can be any valid value. VSAM maximum data length has a minimum value restriction
Data is built or accessed by relative position in a record. Data is accessed by field name.
Record length is limited by either the VSAM record length or the
maximum NCL statement length after substitution.

Record length is independent of the VSAM record length or NCL
statement length. The length is logically limited by the restriction of
the 32 KB named fields.
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Only one, unique, sequence key is provided, unless VSAM
alternate indexes are used.

There is no requirement for any key. There can be any number
of keys, and they need not be unique. There can, optionally, be a
unique sequence key.

Multiple record structures to support multiple keying, and so
on. Have no update integrity. A system failure can logically or
physically corrupt the database.

Internal update journaling guarantees integrity of the multiple
VSAM record structures used to support the NDB features.

Concurrent access can result in VSAM string waits or lockouts. Concurrent access has no restrictions.
Complex searching is slow, as the logic must be implemented in
NCL.

Complex searching runs at assembler speed. Keys are used
whenever possible.

Multiple positioning (for sequential retrieval) by one NCL
procedure is not possible.

An NCL procedure can have any number of simultaneous
positions in an NDB.

UDBs are accessed using the &FILEOPEN verb. The first &FILE
OPEN for a given UDB performs a logical open for the NCL
process. Because the &FILE GET and similar verbs have no
way of specifying the UDB they refer to, the last executed &FILE
OPEN statement sets the UDB for these statements. Thus, &FILE
OPEN has a double meaning.

NDBs are accessed using the &NDBOPEN verb. Each NDB
accessed must be opened by an &NDBOPEN statement. The
other &NDBxxx verbs allow specification of the database name
and there is no need for repeated &FILE OPEN-like use of the
&NDBOPEN verb.

Data in a UDB has no associated type. No validity checking is
performed on the stored data.

Data in an NDB has a type. Invalid data (for example, nonnumeric
for a numeric field) cannot be stored.

When an NDB is active, VFS prevents any access to it as a UDB. For example, if an &FILEID statement refers to an
active NDB, it causes the NCL procedure to terminate with an error message.

Similarly, if an NDB is being accessed as a UDB, it cannot be accessed by NDB commands or &NDB statements.

NDB Types

The RAMDB (Automation Database File) and RSDB (Network Model File) are stable NDBs that rarely require attention;
however, they should be backed up periodically to secure changes. For example, changes to resource definitions and
Automation Services processes are stored in the RAMDB.

The Alert History File ($ALERTH), File Transfer Event Database (EVNTDB), and IPLOG Event History File (IPLOG) are
used to store data cumulatively for searching, which is why they have user-defined parameters such as the number of
days to keep data.

NDB Structure
The internal structure of an NDB is described in this section. The records are described in ascending VSAM key
sequence.

Control Record

The first record (key is always all binary 0) in an NDB is a control record. It identifies this data set as an NDB, and
contains other control information (for example, the number of defined fields and the number of records). This record is
inserted when the NDB CREATE command formats an NDB. It is updated by other NDB commands and NCL statements.
It also contains the domain ID (JCL parameter NMD ID) and NDB name. These are used to prevent concurrent update
access by more than one region.

Journal Control Record

This record, also inserted when the NDB is formatted, is used to manage the NDB transaction journal. 
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Journal Data Records

These records are used to journal update activity, to allow update retry after a system failure. There are n of these
records, the number being determined either by the value of the NDBLOGSZ SYSPARM when the NDB CREATE
command was issued for the NDB, or by the LOGSIZE parameter on the NDB CREATE command.

Field Definition Records

These records, one for each field defined on the database, contain information about the fields (for example, the field
name, data format, and key options).

Key Statistics Records

These records, one for each field, contain key statistics information collected during an NDB ALTER BLDX or an NDB
START KEYSTATS run.

Key Records

For fields defined as keyed (except a sequence key), these records contain the key values, and, for each key value, a list
of the record IDs of records containing that value.

RID-Sequence Key Records

For NDBs defined with a sequence key, these records act as a link record, keyed by record ID, and contain the sequence
key value of the record.

Data Records

These records hold the actual data for each record stored in the NDB. They are keyed by record ID, or by sequence key
value (if a sequence key is defined for this NDB). If a given logical record has more data than will fit into a single VSAM
record, it is automatically spanned across multiple records.

Record ID

Each record in an NDB is assigned a Record ID (RID), which is unique identifier of a logical record in an NDB.

NOTE
All dynamic data NDBs do not require reorganization to reclaim free space.

The RID is assigned by the Database Manager, when a record is added to an NDB. The RID is a number, from 1 to
1 billion (actually, 2**30 - 1), that uniquely identifies this record in the NDB. All internal access to a record is made by
providing the RID. The RID assigned to a record never changes, and (currently) is not reassigned to another record when
a record is deleted.

NOTE
The RID cannot be assigned by the user. The assigned value is made available to the NCL process that inserts
a record via the &NDBRID system variable.

The RID is necessary, as an NDB does not need to have a sequence key (or any key, for that matter), and a way of
uniquely identifying a record is always required.

Whenever a record is retrieved by an &NDBGET NCL statement, the RID of that record is returned in &NDBRID. The
record could have been retrieved by a key, or from an &NDBSCAN result list, but the RID is always made available, so
that a following &NDBUPD or &NDBDEL statement can refer to the correct record.
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RID Reuse

RID reuse accumulates ranges of unused RIDs from deleted records during a KEYSTATS run, which is performed
automatically during the daily old record deletion process for NDBs such as the Alert History File. By reusing RIDS, free
space in the VSAM cluster is also reused.

NOTE
Do not reorganize NDBs when RID reuse is active.

You can find the messages in the log output from an $ALERTH daily purge by looking at the purge or delete time for the
file in the Customizer Parameter group (/PARMS), and then locating that time in the log using the T hh.mm command.

Alerts for VSAM Monitoring

You can create alerts for VSAM files allocated to your Broadcom Mainframe Network Management product region. This
includes the NDBs because they use the same VSAM API. Event Distribution Services (EDS) creates events for file open,
close, allocate, unallocated, and so on.

In addition, you can also use the following events that are triggered by VSAM return and feedback codes:

• $$SYS.FILE.EOV for End Of Volume (new data or index extent)
• $$SYS.FILE.CA.SPLIT for a VSAM control area split (not used by the VSAM monitor)
• $$SYS.FILE.FULL for a file full condition
• $$SYS.FILE.SHORTAGE for a string or buffer shortage
• $$SYS.FILE.ERROR for a VSAM error condition

These events are trapped by the VSAM monitor and alerts are raised if required. Log files and files opened for input are
excluded from alerts related to file size because log files wrap and input files cannot be extended by the region's activity.

Alerts for String / Buffer shortage or file extensions are optional. If you do not want the IPLOG or EVNTDB to be
automatically resized, you should clear the file extension severity count; otherwise, resize is attempted when the Extents
count is exceeded.

NDB Data Formats

An NDB supports the following data formats:

CHAR
Data is provided, and stored, as a character string. NCL restricts character data to printable characters. The
maximum length of a character field is 255 characters if not keyed, or (VSAM key length - 8) if keyed. Character
fields collate (for keying, or sorting in a scan) on ascending EBCDIC value. Trailing blanks are not significant and
are removed from stored data. The option to automatically make data upper case is available. Alternatively, data
can be stored as lower case but searched as if it were upper case.

NUMERIC
Data is provided as an optionally signed number, from -2,147,483,648 to +2,147,483,647. Numeric fields collate
on ascending binary value (-10 before -5 before 0 before +5 before +10). The minimum VSAM key length for an
NDB guarantees that numeric data can always be keyed.

HEX
Data is provided as an even number of hexadecimal characters (0-9, A-F, or a-f). Trailing blanks are eliminated
from the value. Trailing zeros are significant, and are stored. The maximum length of the character representation
of a HEX field is 254, giving a maximum binary length of 127. If keyed, the maximum character representation
length is ((VSAM key length - 9) * 2). A null-valued HEX field can be represented by a character value of one
blank. HEX fields collate on ascending binary value, with values that are equal except for the number of trailing
zeros collating on increasing length.
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DATE
Data is provided in one of several formats, controlled by the user and/or system language code, and the current
&NDBCTL DATEFMT setting. Basically, the provided value is in YYMMDD format. The data is stored internally as
packed digits in the form YYMMDD. Date fields collate on ascending date value. The minimum VSAM key length
for an NDB guarantees that date data can always be keyed.
As the DATE format does not include a century, Broadcom recommends use of the CDATE format instead.

CDATE
Data is provided in one of several formats, controlled by the user and/or system language code, and the current
&NDBCTL DATEFMT setting. The data is stored internally as a 3-byte binary number, being the numbers of days
from 1/1/0001.

TIME
Data is provided in HHMMSS.TTTTTT format (the decimal point and fraction can be truncated or omitted). The
data is stored internally as a 5-byte binary number, being the number of microseconds since midnight.

TIMESTAMP
Data is provided in YYYYYMMDDHHMMSS.TTTTTT format. The data is stored internally as a concatenation of a
3-byte CDATE and 5-byte TIME.

FLOAT
Data is provided as a floating point number. It is stored internally in IBM 8-byte normalized floating point format.
The numbers are stored to 15 significant digits and with an exponent of +70. Floating point fields are collated on
ascending numeric value.

Null Values and Null Fields

One of the most powerful features of NDBs is the use of null fields, an understanding of which is essential to the effective
use of an NDB.

An NDB is a field-oriented database. Data is always accessed by field name. Other databases may have the concept of a
record or group, being a collection of fields, that can be accessed by the name of the record or group. An NDB record is
the actual, complete record, as logically accessed by RID.

At first, then, it might seem that an NDB can contain only one record-type, where record-type corresponds to a supplier,
an order, or a customer record, for example. This is not the case. In fact, an NDB can contain almost any number of
logical record types, each of which can be accessed separately. To achieve this, an NDB uses the concept of the null field.
A null field is simply a defined field that is not present in a record.

The number of defined fields in the control record includes the number of null fields and each null field has a field
definition record. However, the field is not physically present in the record. This is clearly not the same as a field that is
present, but contains a null value (for example, blank).

Even if the field is defined as keyed, a null field is never keyed. Thus, any attempt to access by using keys will never
retrieve a record that has that field null.

For any data format, a field can have one of the following logical values:

• Not present (that is, null field).
• Present, but null-valued. For a character field, this is defined as all blank. For a numeric or floating point field, this is

defined as 0, for a hexadecimal field, this is defined as all blank (stored as present with a length of 0), and for a date
field, this is defined as YYMMDD = 000000 (the only invalid date value allowed).

• Present, with a value other than the null value described previously.

In NCL terms, the following statements illustrate the three states of a field:

&VALUE =
Sets &VALUE to not-present (the actual variable is deleted from the NCL procedure's variable pool).
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&VALUE = &SETBLNK 1
Sets &VALUE to present, with the value of one blank.

&VALUE = value
Sets &VALUE to present, with the value of value.

Rules for Null Fields

There are several rules regarding null fields:

• A null field is never keyed. Thus, access using keys for that field name will never retrieve a record with that field a null
field.

• A null field never matches anything, not even another null field. For example, none of the following &NDBSCAN
statements will retrieve the entire database, if field NAME is null in some records.

&NDBSCAN dbname     FIELD NAME EQ VALUE 'FRED' OR +

                    FIELD NAME NE VALUE 'FRED'

&NDBSCAN dbname     FIELD NAME EQ FIELD NAME

In the second example, comparing a field to itself in a record, it might seem that some records should be selected. The
rule about null fields is still honored in this case.

• You cannot retrieve a record with null fields. Retrieving a record with null fields causes the NCL variables receiving the
requested null fields to be deleted (that is, set to null).

• A null field can be indicated on an &NDBADD statement by omitting the fieldname = fieldvalue clause for that field,
or, on an &NDBADD or an &NDBUPD statement, by using a currently undefined (that is, null) NCL variable as the
fieldvalue, for example, FIELDX = &NULL, or by using the syntax FIELDX NULL.

• The only way that records containing a particular null field can be selected in an &NDBSCAN is to use the PRESENT
and ABSENT or IS [NOT] NULL operators. These operators allow records to be selected that contain the nominated
field (PRESENT) or records that do not contain the nominated field (ABSENT).

Using null fields, the previous example of a database containing supplier, order, and customer records can be built by
inserting only supplier fields for supplier records, order fields for order records, and customer fields for customer records.
The records are now disjoint. A retrieval by CUSTNO, for example, would only retrieve records containing the CUSTNO
field, and so on for supplier and order.

When defining fields in an NDB, a field can be made mandatory by specifying NULLFIELD=NO.

NDB Transaction Management Database Protection

An NDB is protected against system failures that might occur when an update to the VSAM data set is in progress.
Database record locking prevents data corruption caused by multiple users accessing the same record simultaneously.

If it is possible for more than one user to access an NDB record at once, use the &LOCK verb to ensure exclusive access
to the record while it is being accessed. That is, perform an &LOCK on a record before any operation that accesses that
record proceeds. If another user subsequently accesses the record, any modifications made by the second user do not
proceed until the first accessing procedure concludes and the record ceases to be locked.

Protection against system failures is achieved as follows:

 590



 Netmaster® Shared Content Library 12.2

• A preformatted journal area is built when the NDB is created. This area consists of a journal control record, and n
journal records.

• When an operation that involves updating the NDB starts, the journal area is used to record the updates, but they are
not actually performed.

• When the updates are complete, the journaled updates are used to physically update the data set. Before this starts,
a flag is set in the journal control record, indicating an update apply procedure is in progress, and the journal control
record, and all journal data records are force-written to the VSAM data set.

• If the update apply completes successfully, then buffers are flushed, the journal control record flag is reset, and the
journal control record is rewritten.

• If the update apply is interrupted by a system failure, then, when the NDB is next activated, the journal control record
flag indicates that an update apply was in progress at the time of the failure. The entire update apply is redone
(ignoring errors due to duplicate or already deleted records). Thus database integrity is assured.

• Physical errors on the VSAM data set (for example, out of space) are handled in the same way. Once the data set has
been copied to a larger version, the reapply works in the same way.

NDB Journaling

In addition to the preformatted journal area kept within an NDB, an external journal can be created. This journal allows:

• Continuous availability of an NDB that cannot regularly be stopped for backups
• Recoverability of an NDB to the time of last update, even in the event of physical data set failure

To enable journaling on an NDB, specify the JOURNAL operand on the NDB START command. This operand causes the
after images of all NDB record updates to be written to the journal.

NOTE
Before images are not kept; therefore data set back out is not possible.

Continuous Availability

If your NDB cannot be stopped for backup because of availability requirements, you can use the journal to keep a current
backup copy. A backup copy is created once and the journal is applied to it each time the journal is swapped.

NOTE
A journal swaps if a JOURNAL SWAP command is issued, or if the current journal runs out of space.

Use the batch forward recovery utility (UTIL0010) to apply the journal. The name of the journal to be applied can be
determined using the &ZJRNALT system variable. The sample batch forward recovery JCL ($NDUT010) is available in the
distribution library and must be tailored using the installation data set names.

Whenever a journal swap occurs, an NCL procedure is started in the BSYS environment to assist in the automation
of forward recovery. The name of this procedure is specified using the SYSPARMS JRNLPROC command (default is
$NDJPROC). Use this procedure to submit your NDB forward recovery JCL.

NDB Recovery

If you intend to continue taking regular backups of your NDBs, then you can choose to apply journals only in the event
of physical loss of an NDB. When taking regular backups of your NDB you only need to backup your journal data sets
whenever a journal swap occurs. The NDB can then be restored from a backup, applying all journals since backup in
sequence.
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How to Respond to an Alert for File Size or File Full

When recovering a full or near-full NDB to a larger file, you must disconnect the old and new files completely from the
region during the REPRO of old file records into a new, empty file so that there are no problems with control record
corruption.

NOTE
The event data is not recorded during this time; however, the automatic resize of IPLOG and EVNTDB does
cache data during the resize.

Fix a Corrupted NDB

An NDB full or region canceled event can corrupt an NDB. To recover the data, use the NDB ALTER OPT=BLDX
command to rebuild the indexes.

NOTE
This procedure applies to an IPLOG file. Similar steps apply to all NDBs.

To fix a corrupted NDB

1. Create a work file. The size must relate to the number of records in the NDB.
The following shows some sample JCL:
//DEFWRK   EXEC  PGM=IDCAMS

//SYSPRINT DD  SYSOUT=*

//SYSIN    DD  *

 DELETE (hlq.TEST.NDBWORK) CL

 DEFINE CLUSTER (NAME(hlq.TEST.NDBWORK)      -  

                 MGMTCLAS(DEFAULT)           -  

                 STORCLAS(NMDPOOL)           -  

                 INDEXED                     -  

                 RECORDS(1000000 100000)     -  

                 SPEED                       -  

                 SHAREOPTIONS(2 3)           -  

                )                            -  

        DATA    (NAME(hlq.TEST.NDBWORK.D)    -  

                 CONTROLINTERVALSIZE(4096)   -  

                 RECORDSIZE(1017 4089)       -  

                 FREESPACE(0 0)              -  

                 KEYS(4 0)                   -  

                )                            -  

        INDEX   (NAME(hlq.TEST.NDBWORK.I)    -  

                 CONTROLINTERVALSIZE(1024))     

/*

2. Issue the following command from OCS to allocate the work file to the region:

ALLOCATE DD=NDBWORK DSN=hlq.TEST.NDBWORK DISP=SHR

Issue the following command to open the work file as a VSAM file.

UDBCTL OPEN=NDBWORK STRNO=3 BUFNI=5 BUFND=6

3. Issue the following command to remove the NDB bad-locked status:

NDB PURGE IPLOG

4. Issue the following command to stop the NDB to prevent access:
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NBD STOP IPLOG IMM

5. Issue the NDB ALTER command to verify the indexes, as follows:

NDB ALTER IPLOG OPT=CHKX DB WORK=NDBWORK DETAIL=YES SORT=100000

Minimizing I/O on the work file by specifying the maximum value for sort memory reduces execution time.
6. Issue the following command to close and free the work file:

UDBCTL CLOSE=NDBWORK

UNALLOC DD=NDBWORK

7. Review the CHKX. If it shows an error, rebuild the indexes by redefining the work file to empty it. Then, use the BLDX
option of NDB ALTER, by issuing the following command:

NDB ALTER IPLOG OPT=BLDX DB WORK=NDBWORK DETAIL=YES SORT=100000

Minimizing I/O on the work file by specifying the maximum value for sort memory reduces execution time.
If the NDB ALTER BLDX action fails, the work file must be unallocated and the file must be redefined before you
reissue the command.

8. Reallocate the NDB by actioning the IPFILES - TCP/IP File Specifications Customizer Parameter Group.

NetMaster Database Administration
NOTE
Familiarity with standard User Databases (UDBs) is assumed, including the use of the &FILExxx verbs, and the
UDBCTL command. A knowledge of VSAM, the IDCAMS utility program, and JCL (for the relevant operating
system) is also assumed.

How to Create an NDB

Perform the following tasks to create an NDB:

1. Define the VSAM data set
2. Calculate the key length
3. Calculate the record length
4. Allocate the VSAM data set
5. Open the VSAM data set
6. Create the NDB
7. Start the database
8. Insert field definitions
9. Load initial data

Read the complete description of each task carefully before performing the task.

Define VSAM Data Set

Use IDCAMS to define a VSAM KSDS. The following parameters are required:

INDEXED
Indicates a KSDS

KEYS (len 0)
key length (see Task 2)
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RECORDSIZE (avg max)
Indicates average and maximum record size (see Task 3).

Other parameters, such as SPEED, REPLICATE, IMBED, can be used at your discretion.

Do not use SPANNED. Logical records longer than the VSAM data record length are handled automatically.

The REUSE parameter can be used, but, for NDBs used in a production environment, it is not recommended, as omission
prevents the accidental emptying of an NDB by use of the UDBCTL OPEN RESET command.

Calculate Key Length

Calculate the key length to use for the NDB as follows:

L1 =
Longest desired length for any keyed CHAR field

L2 =
Longest desired length for any keyed HEX field (as displayable characters)

L3 =
Maximum of (L1 + 8), (L2 / 2 + 9), and 16

KL =
Minimum of L3, and 255.

Calculate Record Length

Calculate the average and maximum record lengths as follows:

Average Record Length:

• Greater than the VSAM key length
• The approximate size of a stored data record. A stored data record needs:

– KL (from above) +10 +
– 3 times number of present fields +
– 4 times number of present numeric fields +
– 3 times number of present date or cdate fields +
– 8 times number of present floating point or timestamp fields +
– 5 times number of present time fields +
– Total number of characters in present hexadecimal fields / 2
– Number of characters in present character fields (less trailing blanks) +

NOTE
A data record can span multiple VSAM records. If there are some records in your design that can be very large,
but most are short, calculate the sizes using most common record structure.

Maximum Record Length:

• A maximum of 274 + 2 times the VSAM key length
• Average record length (calculated above) + VSAM key length + 6

VSAM requires the maximum record length to be less than the data CI size less 7. Use a figure that leaves minimum
wastage in a CI.

The only VSAM records in an NDB that have the maximum VSAM record length are the NDB transaction data records.
These are inserted during processing of the NDB CREATE command.

Example: VSAM Definition
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This example of a definition is a good starting point for your own definitions.

DELETE clustername CL

DEFINE  CLUSTER(NAME(clustername)   -

        VOL(volume)                 -

        INDEXED-

        SHAREOPTION(2 3) -

        DATA (NAME(dataname)-

        KEYS(60 0)-

        CISZ(4096)-

        RECSZ(200 1020)-

        FSPC(20 20))-

        INDEX (NAME(indexname)-

        CISZ(2048))

Allocate the VSAM Data Set

Use the ALLOCATE command to dynamically allocate the data set to an active region:

ALLOC DSN=clustername DD=dbname DISP=OLD

Open the VSAM Data Set

Use the UDBCTL command to open and initialize the data set. Whether the database will use the VSAM LSR pool
depends on the options specified on the UDBCTL command.

By convention, the database name is the same as the DD name (z/OS) or file name (z/VM).

If you do not want the database to use the LSR pool, issue the following UDBCTL command:

UDBCTL OPEN=dbname ID=* STRNO=7 BUFNI=10 BUFND=10

The values for STRNO, BUFNI, and BUFND are the suggested defaults.

The STRNO value should be 3 + (value of NDBSUBMX SYSPARM - 1, times 2). A lower value can lead to string space
being dynamically acquired by VSAM (z/OS) or string waits (z/VM) if several &NDBSCAN statements are executing
concurrently.

If you want the database to use the LSR pool, issue the following UDBCTL command:

UDBCTL OPEN=dbname ID=* LSR

Use the LSRPOOL command to define the LSR buffer pool sizes and the number of buffers for each size. LSR is the
recommended way of running an NDB.

You might want to use deferred I/O when running the NDB. Deferred I/O involves sharing of buffers in between requests
and enhances performance but possibly at the expense of integrity. Deferred I/O is not recommended when running an
NDB in an online transaction update environment.

If you want to run deferred I/O you must use the DEFER option of the UDBCTL command to open the file:

UDBCTL OPEN=dbname ID=* LSR DEFER
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You must also use the DEFER option on the NDB START command. For more information about the NDB START
command, see the Online Help.

Create the NDB

To do this, issue the NDB CREATE command:

NDB CREATE dbname [LOGSIZE=n] [LOADMODE] [LANG=lc]

The NDB CREATE command formats the UDB into an NDB by inserting control records that identify it as an NDB, and
builds journal records for transaction management.

The nominated data set (UDB, and so on) cannot be created into an NDB unless the data set is empty and it meets the
requirements such as KSDS, key length, and record length.

The NDB can be created as language-specific by specifying the LANG= operand. The uppercase translation table for the
language specified is then used for all uppercase processing.

Specify the number of log blocks to format with the LOGSIZE parameter. If you want to fast-load data, use the
LOADMODE option to put the database into load mode.

Following the NDB CREATE command, the data set is now formatted as an NDB, with no field definitions and no data
records. From this point on, the other NDB command options and the &NDBxxx verbs can refer to it.

Start the Database

To allow NCL access to the database, the NDB START command must be used to keep the database active:

NDB START dbname [DEFER | NODEFER] [LOADMODE]

If the database is to be bulk-loaded (described in Task 9), consider using the DEFER option of the NDB START command.
This option tells the database manager not to flush buffers after each update command (including &NDBADD, &NDBDEL,
&NDBUPD), which improves performance at the expense of integrity. The DEFER option of the NDB START command
is effective only if the database was opened with the UDBCTL command using the LSR and DEFER options. The
LOADMODE option can be used to indicate that bulk-loading is to occur.

Insert Field Definitions

An NDB cannot be used without field definitions. Field definitions can be added to or deleted from an NDB, using the NDB
FIELD command at any time. Just after the successful completion of an NDB CREATE followed by an NDB START is a
good time to add field definitions.

Example: Insert Field Definitions

The following example shows how to add field definitions:

NDB FIELDdbname ADD=SURNAMEFMT=C KEY=Y +

NULLFIELD=N NULLVALUE=N

NDB FIELDdbname ADD=FIRSTNAMEFMT=C KEY=N

NDB FIELDdbname ADD=DOBFMT=D KEY=N

NDB FIELDdbname ADD=ADDR1FMT=C KEY=N

NDB FIELDdbname ADD=ADDR2FMT=C KEY=N

NDB FIELDdbname ADD=ADDR3FMT=C KEY=N

NDB FIELDdbname ADD=ADDR4FMT=C KEY=N

NDB FIELDdbname ADD=SEXFMT=C KEY=N

NDB FIELDdbname ADD=NAME
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NOTE
The definitions could also have been added by using the &NDBDEF verb.

If the database is to have a sequence key, then the definition for it must be added first. A sequence key is defined by
specifying KEY=SEQUENCE (can be abbreviated to KEY=S) on the field definition. A sequence key is forced to have the
attributes UPDATE=NO, and NULLFIELD=NO. Records must always have a unique value for the sequence key field (like
KEY=UNIQUE). A sequence key field definition cannot be deleted.

Load Initial Data

If the database needs to have data loaded into it (for example, a table or reference database), then the data can be
loaded using an NCL procedure to read the input data (for example, from a UDB, either a KSDS or an ESDS), and use
&NDBADD to add it to the NDB.

If a large amount of data is to be loaded this way, then use the DEFER option of the NDB START command to prevent
buffer flushing during the load.

When the load completes successfully, use an NDB START NODEFER command to remove the defer status. There is no
need to stop and restart the database.

Another way to speed up loading of large amounts of data is to create or start the database in LOAD MODE. In this case,
no keys are manipulated while loading, making the load run much faster.

The NDB ALTER command must then be used to build all keys in a single pass.

NOTE
If a region failure occurs while an NDB is open in DEFER mode, then it is flagged as unusable, and must be
restored or recreated.

If the database is in LOAD MODE, it must have an NDB ALTER command run against it to build keys.

The load program should use the EXCLUSIVE option of the &NDBOPEN statement to prevent other users accessing the
database while it is running.

The progress of the load program can be monitored by periodic use of the SHOW NDB=dbname command. This
command displays information about the database, including the number of database requests executed (this is the sum
of NDB commands and &NDB NCL statements) since it last started.

This completes the process of initialization (and initial loading) of an NDB. The tasks are the same as required for any
other UDB, except for the NDB CREATE and field definition tasks.

Most of the initialization tasks can be combined into one NCL procedure, using &INTCMD/&INTREAD to issue and check
the commands, and &NDBxxx statements to perform the definition and load. In a z/OS or MSP environment, UTIL0007
can be used to perform the VSAM DELETE/DEFINE from NCL.

Delete an NDB

An NDB can be deleted by using the standard VSAM (IDCAMS) DELETE command:

DELETE clustername CL

If the NDB is in use, then it must first be closed. To accomplish this, issue the following commands:

NDB STOP dbname IMM LOCK

UDBCTL CLOSE=dbname

UNALLOC DD=dbname
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The NDB STOP command, with the IMM and LOCK operands, immediately stops the database, if it is active, and locks it
from further access by any NDB commands or &NDBxxx statements. Any currently signed on users are given response
250 on their next request.

The UDBCTL CLOSE command physically closes the data set.

The UNALLOC command frees the data set so that it can be deleted.

Following the successful completion of the commands, the IDCAMS DELETE can then be issued.

If the NDB is being deleted in preparation for reuse as an empty database, then the NDB RESET command provides
a more convenient way to do this. Alternatively, if the data set was defined to VSAM with the REUSE option, then a
UDBCTL OPEN RESET command causes VSAM to clear the data set back to empty.

Delete All Data in an NDB

If an NDB is being used as a journal file (that is, it is cleared regularly after a specified time or number of records, for
example), it can be cleared in three ways:

• Write an NCL procedure that reads the entire database sequentially (for example, by RID) and deletes all records-this
method is slow and tedious.

• Physically delete the data set (or issue a UDBCTL OPEN RESET command if the data set is defined with REUSE),
and re-create it, as described previously-this method has practical uses, such as when the data set must be relocated
on DASD or needs more space.

• Use the NDB RESET command-this method is normally the best approach.
The NDB RESET command deletes all data records (and their keys) from an NDB, but preserves the field definitions.
Thus, it is equivalent to deleting, defining, re-creating, and reissuing all &NDBDEF ADD statements or NDB FIELD
commands required to build the field definitions.
An NDB must not be active when the NDB RESET command is issued. This prevents active users from having the
database cleared underneath them. A LOCKED database cannot be reset.
The following sequence of commands resets an NDB:

NDB STOP dbname IMM

NDB RESET dbname

If the database is not active, then the NDB STOP command effectively does nothing. The RESET command gives you
the option of placing the database into LOAD MODE.

Alter Field Definitions in an NDB

Altering field definitions can be broken into three activities:

• Adding new field definitions to an NDB
• Deleting field definitions from an NDB
• Updating field definitions in an NDB

The first two can be done directly, at any time, even while users are accessing the database. Use the NDB FIELD ADD=
fieldname and NDB FIELD DELETE= fieldname commands.

Add Field Definitions

Adding a field definition makes the field immediately available to all users.

When adding field definitions after data is already in an NDB, defining a field with NULLFIELD=NO causes errors on the
update of any record that existed prior to the definition, if the newly defined field is not included in the update list. This is
because it is a required field, and is not in the record.
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Delete Field Definitions

Deleting a field definition logically removes the field from the database. Following the delete, all data values for that field
become inaccessible.

Deleting a field immediately makes the field inaccessible to NCL procedures. Any currently active sequences (&NDBSEQ)
defined on that field, if it is keyed, are given a response code on the next &NDBGET referring to that sequence.
Predefined formats (&NDBFMT) referring to the field still valid until they are redefined. An in-progress &NDBSCAN could
get undefined results.

Deleting a field causes a physical VSAM delete to be performed for all the associated key records. The data records,
however, are not updated. To do so would create an unacceptable overhead. Instead, the field value in each data record
is regarded as logically deleted. It is inaccessible. Whenever a data record is updated, all logically deleted fields are
removed.

Update a Field Definition

A field definition can be updated at any time. However, not all field attributes can be changed at any time. Some changes
require the database to be empty (that is, just created or reset), or in LOAD MODE. Some field attribute alterations are
prohibited.

The following field attributes can be changed at any time:

• DESC = description
• USER1, USER2, USER3, USER4
• NULLVALUE
• NULLFIELD (except for KEY = SEQ field)
• UPDATE (except for KEY = SEQ field)
• KEY = Y to KEY = N
• KEY = U to KEY = Y or N
• NEWNAME (to rename the field)

The following attribute can be changed if the field is not keyed (that is, KEY=NO):

• CAPS = YES to CAPS = SEARCH

The following attributes can be changed if the database is in the LOAD MODE or empty:

• KEY (except to/from SEQ)
• CAPS = SEARCH/NO to CAPS = NO/SEARCH

The following attributes can be changed if the database is empty:

• FMT
• CAPS
• KEY (except to/from SEQ)

The following attribute cannot be changed:

• KEY = SEQ (to or from)

NOTE
A field can also be changed from KEY = N to KEY = Y by using the NDB ALTER command.

Back Up an NDB

Back up an NDB with the standard IDCAMS utility functions (that is, REPRO or EXPORT). For integrity, the data set
should not be open. Issue the following commands to ensure this:
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NDB STOP dbname IMM LOCK

UDBCTL CLOSE=dbname

Following completion of the backup, issue the following command to make the NDB available again:

UDBCTL OPEN dbname options

NDB START dbname UNLOCK options

The options on these commands should agree with any standard options specified (for example, LSR/DEFER on the
UDBCTL statement).

Restore an NDB

If an NDB must be restored from a backup copy, then use the standard IDCAMS restore facility associated with the
backup copy. For example, if REPRO was used to backup the database, then use REPRO to restore it; if EXPORT was
used to backup the database, then use IMPORT to restore it.

When using REPRO, define the database with REUSE to allow the REUSE option of REPRO to be used. This makes a
DELETE/DEFINE prior to the restore unnecessary.

The database must not be open while a restore is in progress. To create a consistent environment for NCL procedures
using the NDB, issue an NDB STOP LOCK command prior to the restore. This causes all &NDBOPEN statements
executed to get a database locked response.

Upon completion of the restore, issue the UDBCTL OPEN, as required, and an NDB START UNLOCK command to restart
the database, and release the lock.

Monitor NDB Activity

Use the SHOW NDB, SHOW NDBUSER and the TRACE option of the NDB START command to monitor NDB activity.

To determine the number of NDBs currently active, issue the command:

SHOW NDB

The output from this command shows the number of NDBs active, locked, and stopping. To obtain detailed statistics about
all active or locked NDBs, or a specific NDB, use the command(s):

SHOWNDB=ALL-* for all, or

SHOWNDB=dbname-* for a specific NDB.

The output from these commands indicates the status of the NDB(s), the number of signed on users, the number of
commands processed, and whether the database was started in DEFER status.

This display is particularly useful for monitoring the progress of long-running procedures that are loading or reading large
numbers of records.

To determine the user ID(s) of users signed on to all active NDBs, issue the command:

SHOW NDBUSER

The output from this command, which is similar to the SHOW UDBUSER command, indicates details such as the
database, user ID, and LU name (terminal) for all users signed on to any NDB.
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NOTE
A SHOW UDBUSER shows *NDB as the only user of a UDB that is an NDB. This serves as an indication to the
issuer of the SHOW UDBUSER command that a SHOW NDBUSER command is required for this UDB/NDB to
obtain a list of signed on users.

Using the TRACE option of the NDB START command causes a message to be written to the activity log every time an
&NDB verb or an NDB command is issued involving that particular NDB. Tracing can be stopped at any time by issuing an
NDB START command specifying NOTRACE.

Monitor NDB Performance

Monitoring is used, for example, for physical tuning and buffer tuning. Use a periodic IDCAMS LISTCAT command to
monitor the physical attributes of the NDB, including DASD space, number of extents, and CI splits.

An NDB itself does not need reorganization internally. VSAM, however, might need to reorganize to remove excessive CI
and/or CA splits if a large amount of key addition, deletion, or value changing takes place. This can be accomplished by
using standard IDCAMS services to backup, delete, redefine, and restore the data set.

WARNING
You must not change the VSAM key length or maximum record length during this reorganization. If you do, the
NDB will not be usable.

If you need to increase the key length, the NDB must be logically unloaded, deleted, recreated, and logically reloaded.

The SHOW VSAM command allows you to determine whether the NDB performance would benefit from increased
buffering, if not running from the LSR pool, or from increases or changes in the LSR pool definition. Standard VSAM
tuning techniques should be followed.

Improve Performance by Using LOAD MODE

As NDBs use inverted-list indexes, bulk record addition, update, or deletion can be slow. This is because of the large
number of physical file updates required to manage all the keyed field indexes.

To allow fast loading (in particular), an NDB can be placed in LOAD MODE. In LOAD MODE, no keys (other than the
optional sequence key) are maintained. This greatly improves record add speed.

When in LOAD MODE, records can be added, updated, deleted, retrieved, or scanned. However, none of these
operations use keys. This means that GET or SEQ by a key is not allowed. Only RID access is permitted.

The only way to take an NDB out of LOAD MODE is to use the NDB ALTER command. This command, using the BLDX
DB option, reads all the NDB data records, extracts all keys, sorts them, and writes them in a single pass. It checks for
errors (for example, unique key violation) and, when finished, resets LOAD MODE.

Check an NDB for Consistency

If you want to validate the relationship between keys and data in an NDB, you can use the NDB ALTER command CHKX
option to do this. It extracts and sorts all keys from the data and then compares them with the actual key records in the
NDB. All errors are reported.

Multiple System Access to an NDB

An NDB may be corrupted by:

• The database being opening by two regions (same machine or shared DASD)
• The database being opened twice (under different file IDs) on the same region

There are several internal protection mechanisms that attempt to prevent such corruption:
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• The VSAM timestamp of the NDB is compared with all other open NDBs. A match prevents the NDB from opening.
This blocks one NDB from being opened twice by the same region.
It is not totally foolproof, as VSAM updates the timestamp each time the VSAM data set is physically closed (that is,
UDBCTL CLOSE occurs).
While an NDB is open, the control record contains the domain ID of the accessing product region. This field is closed
when the NDB is closed.
If, when opening an NDB, a non-blank domain ID is found, and it is not the same as the current domain ID, then the
NDB does not open unless the FORCE operand of the NDB START command is used.
This prevents a database being opened by two different regions. Use the FORCE operand if there is a system failure
and the NDB must be opened on a different region.

• The name used to open the NDB (that is, UDBCTL ID = operand value) is stored in the NDB control record. If a
mismatch occurs on open, a Important! message is written. The open is allowed to continue unless other problems
occur.

• Despite the previous precautions, an NDB can always be opened in INPUT MODE. This bypasses all the checks but
no updates can be performed.

• NDB security-NDBs can be protected by the NCL security exit, NCLEX01. This protection can be used to restrict users'
NCL procedures to specific NCL statements for functions such as updating and adding.

How to Implement NDB Journaling
To implement NDB journaling, perform, in sequence, the five steps described in the sections below.

Define Two Journal Data Sets

Use IDCAMS to define two VSAM entry-sequenced data sets (ESDS). The following parameters are required (use sample
$NDIDCDJ):

NONINDEXED
Indicates an ESDS.

REUSE
Journal is cleared when opened for update.

RECORDSIZE
Journal record size should be greater than the record size minus key length + 60 of the largest NDB using the
journal.

The space allocated to the journal depends on the number of NDB updates occurring on the system, and the frequency
with which you swap journals for batch processing. The volume should ideally be on a separate unit to the NDBs being
journaled.

Allocate Data Sets to the Product Region

Allocate the two journal data sets, using DISP=SHR, to the product region by either including them in the JCL, declaring
them in the NETMASTR SYSIN deck, or allocating them in NMINIT or NMREADY NCL procedures.

Make Duplicates of the NDBs

Stop the NDBs you want to journal and create duplicates of them using IDCAMS REPRO.

The duplicate must be created after the NDB CREATE has been performed to initialize the NDB.

Once the duplicate has been created, it is important to keep it synchronized with the primary copy by ensuring that all
NDB journal records written after the duplicate was made are applied to it.

For an existing NDB which has already been loaded, the decision to start journaling updates can be made at any time.
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If you regularly shut down your product region, Broadcom recommends that you resynchronize your NDB backups with
the primary copy. Do not apply journals created before the new backup copy.

Add the Duplicates to the Batch Forward Recovery JCL

The batch forward recovery utility (UTIL0010) applies the NDB journal to a duplicate copy of the NDBs.

Add the data set name of the NDB duplicate to your batch forward recovery JCL (use sample $NDUT010).

Make sure you have updated the JOURNL1 and JOURNL2 DD statements in the sample with the two journal data set
names you defined in Task 1.

Include in the utility JCL all NDBs which require forward recovery. By default, the utility attempts to forward recover all
NDBs which have journal records present in the journal data set. The DD name for the NDB should be the same as the
NDB name used to identify it to the product region.

Use the control cards on the U10IN data set to specify a subset of NDBs.

The format of a U10IN control card is:

RECOVER NDB=ndbid [,DD=name]

where the DD operand can be used to specify an override DD name for the NDB.

RECOVER ALL is used to indicate that all NDBs are to be forward recovered. This is the default.

The following is a sample JCL specification for the forward recovery utility:

//FWDRECVR EXEC PGM=UTIL0010,PARM='JOURNAL=JOURNL1'

//STEPLIB DD DSN=steplib,DISP=SHR

//U10PRINT DD SYSOUT=*

//U10IN DD*

  RECOVER ALL

//JOURNL1 DD DSN=USER.NDB.JOURNAL1,DISP=SHR

//JOURNL2 DD DSN=USER.NDB.JOURNAL2,DISP=SHR

//*

//NDB1 DD DSN=USER.NDB.BACKUP.NDB1,DISP=SHR

//NDB2 DD DSN=USER.NDB.BACKUP.NDB2,DISP=SHR

//NDB3 DD DSN=USER.NDB.BACKUP.NDB3,DISP=SHR

//*

NOTE
The JOURNAL=JOURNL1 parameter specified on the EXEC UTIL0010 statement is used to override the journal
DD name. If this parameter is not specified, then the DD name used is JOURNAL.

Start the NDBs

Issue an NDB START command with the JOURNAL operand specified.

The first time an NDB START command (with the JOURNAL operand) is issued, it causes the journal data sets to be
opened. The system normally checks both journal data sets and begins processing with the oldest one. This gives you
time to run the forward recovery utility if the system was restarted after failure.

If JOURNL1 is empty, then no attempt is made to check the second data set, and journaling begins immediately on
JOURNL1.

NDB Journal Swapping

Journals swap if a JOURNAL SWAP command is issued or if the journal in use runs out of space.
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Each time a journal is swapped, the journal control NCL procedure is started to assist the automation of forward recovery.
The SYSPARMS JRNLPROC command can be used to specify the procedure name (the default is $NDJPROC).

If the system terminates abnormally, submit the NDB forward recovery job manually (or from an alternate automation
process), as the other journal is used after the restart, and a swap effectively occurs.

Forward recovery must be performed before a journal swap occurs after the system restart.

We recommend that you apply journals to the NDB backups as soon as they are swapped.

Using &NDB Verbs
  

This section provides examples of the use of the NCL verbs related to NetMaster Databases (NDBs). There are examples
that include adding, deleting, updating, and retrieving records, as well as examples that use information about the
database.

The success or failure of many &NDB verbs is indicated as a completion or error code returned in the system variables
&NDBRC and &NDBERRI on completion of the function. Throughout this section, reference is made to specific return
codes that can occur on particular conditions.

Relationship Between &FILE and &NDBxxx Verbs

Although the &NDB verbs are functionally similar to the &FILE verbs, there are some significant differences.

Protect Your Data Values with &NDBQUOTE

Several &NDB verbs use a free-form text syntax.

For more information about the &NDBSCAN verb syntax, refer to the NCL Reference section in this documentation.

When processing the free-form text, certain characters, for example, '(', ',' and ')', act as delimiters. If the data value
contains one of these characters, it could cause a syntax error, and will not be preserved.

To prevent this, data values can be quoted, using either single (') or double (”) quotes. If the data contains the selected
quote character, two of that character must be used.

The &NDBQUOTE built-in function automatically quotes the data when required. It knows the characters that require
quoting, and picks single or double quotes as required. It also handles doubling of embedded quotes.

Preserve Lowercase Data

If the data you store in an NDB contains lowercase characters, ensure that &CONTROL NOUCASE is in effect in all
procedures that use the &NDBADD or &NDBUPD verbs. Failure to do so could mean the accidental folding of data to
uppercase. This requirement also applies to &NDBDEF and the NDB FIELD command when adding field descriptions or
USER1 - 4.

Define and Delete Fields in an NDB

An NDB has no predefined fields. All fields must be defined once before they can be used. This is normally done by the
Database Administrator when the NDB is defined.

Field definitions can be added or deleted at any time, even while other users are accessing the NDB, although you might
not want to do this.

The names and attributes of defined fields can be obtained by using the &NDBINFO verb.
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Access an NDB

Before any records can be added to, deleted from, or retrieved from an NDB, the NCL process must sign on, or connect
itself to the NDB. This is accomplished using the &NDBOPEN verb:

&NDBOPEN dbname

This statement registers the NCL process as a signed-on user of the nominated NDB.

If you want the NCL process to have exclusive control over the NDB, then specify the keyword, EXCLUSIVE, after the
database name.

If you want to perform input only operations, then use the INPUT keyword.

If a security exit is being used, the DATA keyword can be used to allow up to 50 characters of data to be passed to the
exit.

The &NDBRC system variable should always be checked after &NDBOPEN, to ensure it was successful. If the value
of &NDBRC is not 0, then the open has failed, except for response 34, which indicates that the NCL process is already
signed on.

When an &NDBOPEN is executed, &NDBCTL ERROR=CONTINUE is always assumed, to allow the NCL process to
handle errors at this point. If an open failure occurs, and no action is taken, then the next &NDBxxx statement for that
database will get a not open response. Response 34 (already open) will terminate the procedure unless an explicit
&NDBCTL ERROR=CONTINUE is in effect.

The &NDBOPEN verb is analogous to the &FILE OPEN verb. However, there is no need to reissue &NDBOPEN after
referencing an NDB of another name. This is because &NDB statements that refer to an NDB require the name of
the NDB that is to be accessed, whereas the &FILE verbs assume the UDB named in the last executed &FILE OPEN
statement.

Close an NDB

When an NCL process has completed use of an NDB, use the &NDBCLOSE verb to sign off (disconnect) the NCL
process from the NDB:

&NDBCLOSE dbname

The &NDBCLOSE verb disconnects the NCL process from the nominated NDB, if it is connected (signed on).

All storage associated with the process is freed. This includes storage for defined formats (&NDBFMT), sequences
(&NDBSEQ), and scan result lists (&NDBSCAN).

&NDBCLOSE is analogous to the &FILE CLOSE verb.

Work with NDBs
  

You can use NCL verbs to add records to and update, delete, and retrieve them from an NDB.

Add Records to an NDB

The &NDBADD verb is used to add records to an NDB. The fields for the new records must be named on the &NDBADD
statement, along with their values. Not all fields need to be supplied. For the database manager, only those fields with the
attribute NULLFIELD = NO need be supplied-this includes the sequence key, if one is defined.

If you only need to supply a few fields on the &NDBADD statement, code it as follows:

&NDBADD dbname DATA name1 = value1 name2 = value2 ... 
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If you need to supply a large number of fields, or you are not sure of the exact content of the new record (for example,
table driven systems), the second format of the &NDBADD verb can be used:

&NDBADD dbname START

&NDBADD dbname DATA name1 = value1

&NDBADD dbname DATA name2 = value2

&NDBADD dbname DATA name3 = value3

&NDBADD dbname DATA name4 = value4

&NDBADD dbname END

This syntax allows a record of any length to be created.

The fields need not be in any order, and the collection of &NDBADD statements need not be adjacent. For example, a
loop could be used, with complex substitution, to build the list of field names and values:

&NDBADD MYNDB START

&I = 1

&DOWHILE &I LE &NFLDS

   &VALUE = &NDBQUOTE &FV&I

   &NDBADD MYNDB DATA &FN&I = &VALUE

   &I = &I + 1

&DOEND

&NDBADD MYNDB END -* this statement calls the DBMS

In this example, you loop through a table of field names and values, adding each field.

Following the &NDBADD, or &NDBADD END, if you are using START/DATA/END, the &NDBRC system variable contains
0 if no errors were encountered. If not 0, an error response indicates the problem, and &NDBERRI might have additional
information. An error message is also displayed unless &NDBCTL MSG=NO is in effect.

If the response is 0, &NDBRID contains the RID assigned to the new record. This RID can be used in other &NDB
statements to refer to the new record.

Update Records in an NDB

A record in an NDB can be updated using the &NDBUPD verb. Unlike the &FILE PUT verb, an &NDBUPD verb only
updates the nominated fields. All other fields retain their existing value. The &FILE PUT verb replaces the entire record.

The RID(s) of the record(s) to be updated must be known. Normally, the RID is determined by a preceding &NDBGET or
&NDBSCAN.

To update just a few (fixed amount) fields, code:

&NDBUPD dbname RID=rid DATA name1 = value1 name2 = value2 

where name1, name2, ... are the names of the fields to be updated, and value1, value2, ... are the values.

If you need to update a large number of fields, or you are not sure of the exact content of the update, an alternative format
of the &NDBUPD verb can be used:

&NDBUPD dbname RID=n START

&NDBUPD dbname DATA name1 = value1

&NDBUPD dbname DATA name2 = value2

&NDBUPD dbname DATA name3 = value3

&NDBUPD dbname DATA name4 = value4

&NDBUPD dbname END

This syntax allows any number of fields to be updated.
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The fields need not be in any order, and the collection of &NDBUPD statements need not be adjacent. For example, a
loop could be used, with complex substitution, to build the list of field names and values:

&NDBUPD MYNDB RID=&UPDRID START

&I = 1

&DOWHILE &I LE &NFLDS

   &NDBUPD MYNDB DATA &FN&I = &VALUE

   &I = &I + 1

&DOEND

&NDBUPD MYNDB END -* this statement calls the DBMS

In this example, we loop through a table of field names and values, updating each nominated field.

NOTE
Fields defined with UPDATE=NO can be specified in the update list, as long as the same value as is currently in
the record is supplied.

A field that is to be set to null (not present) can be represented by coding:

fieldname = &NULL

where &NULL is an undefined variable. If the field definition has NULLFIELD=NO, an error response will be given.

Following the &NDBUPD or &NDBUPD END, if you are using START/DATA/END, the &NDBRC system variable contains
0 if no errors were encountered. If not 0, an error response indicates the problem, and &NDBERRI might have additional
information. An error message is also displayed unless &NDBCTL MSG=NO is in effect.

If the response is 0, &NDBRID contains the RID that was supplied on the &NDBUPD verb.

Delete Records from an NDB

To delete records from an NDB, use the &NDBDEL verb. The RID(s) of the record(s) to be deleted must be known. The
RID is normally obtained from a preceding &NDBGET or &NDBSCAN.

To delete a record, code:

&NDBDEL dbname RID=&rid

where &rid is an NCL variable that contains the RID.

There is no direct equivalent to the &FILE DEL KEQALL/KGEALL generic delete. However, embedding an &NDBDEL
in a loop controlled by an &NDBGET GENERIC or &NDBGET SEQUENCE=name allows easy deletion of any group of
records (particularly powerful after an &NDBSCAN).

 Example: Delete Records from an NDB 

This example shows how to delete all records that have SURNAME = SMITH and STATUS = DEPARTED.

&NDBSCAN MYNDB SEQ=S1 DATA SURNAME = SMITH AND STATUS = +

                     DEPARTED

&IF   &NDBRC = 0 &DO

   &NDBGET MYNDB SEQ=S1 FORMAT NO-FIELDS

   &DOWHILE &NDBRC = 0

      &NDBDEL dbname RID=&NDBRID

      &NDBGET dbname MYNDB SEQ=S1 FORMAT NO-FIELDS

      &DOEND

&DOEND

Following the &NDBDEL, the &NDBRC system variable is set to 0 if the delete was successful, or 1 if no record with the
supplied RID was found.
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Retrieve Records from an NDB

To retrieve records from an NDB, use the &NDBGET verb. There are two related verbs:

• &NDBFMT, used to predefine a list of the fields to be returned by &NDBGET
• &NDBSEQ, used to define a sequential read path for an NDB

You can retrieve records from an NDB in several ways:

• Direct by RID, allowing EQ, GE, GT, LE, LT relationships with your RID value. This is useful when you know the RID of
the record you want.

• Direct by any keyed field. The key field value of the returned record can be EQ, LE, LT, GE, GT, or generically equal to
the supplied key. If the key field is not unique, only the record with the lowest RID for any set of records with the same
key field value can be accessed this way.

• Sequentially by RID. Records are returned in ascending or descending RID sequence. For databases without a
sequence key, this is the fastest way to read the entire database. Optionally, a starting and/or ending RID can be
nominated. The last record read can also be re-read without knowing its RID.

• Sequentially by any key field (including a sequence key, if defined). Records are returned in ascending or descending
key field sequence. If the key is not unique, RID is used to sequence records with an equal key field value. For
databases defined with a sequence key, retrieval by that field is the fastest way to read the entire database. Optionally,
a starting and/or ending key value can be nominated. The last record read can also be re-read without knowing its RID.

• Sequentially, from a list of records that passes an &NDBSCAN.
• Indirectly by a keyed field where its value is stored in another record in the NDB.
• You can also retrieve statistical information about any key field (also known as a histogram).

Define Fields to Return (&NDBFMT)

When retrieving records from an NDB, it is likely that not all the fields in a record are needed. Also, it might be desirable to
return the fields in NCL variables with different names. The &NDBFMT verb lets you define any number of named formats,
that can be nominated on an &NDBGET statement, referring to the same NDB. The nominated format determines which
fields will be returned, and the names of the NCL variables that will receive the values.

The defined format can request that all fields defined in the database be returned (ALL-FIELDS), or that all fields defined
as keyed be returned (KEY-FIELDS), or that no fields be returned (NO-FIELDS) (useful for just checking for existence of a
record), or that a list of nominated fields be returned, optionally in NCL variables with a different name.

NOTE
A format can also be specified directly on the &NDBGET statement, but this is not recommended, particularly
if the &NDBGET statement is in a loop. The format definition must be parsed and encoded every time the
&NDBGET statement is executed.

A format stays defined until explicitly deleted (by &NDBFMT ... DELETE), or until an &NDBCLOSE is executed for that
NDB.

The following are examples of predefined formats:

&NDBFMT MYNDB DEFINE FORMAT=FMT1 DATA ALL-FIELDS

&NDBFMT MYNDB DEFINE FORMAT=FMT2 DATA NO-FIELDS

&NDBFMT MYNDB DEFINE FORMAT=FMT3 START

&NDBFMT MYNDB DATA FIELDS

&NDBFMT MYNDB DATA SURNAME FIRSTNAME

&NDBFMT MYNDB DATA ( LNAME = LASTNAME)

&NDBFMT MYNDB END

It is evident that the START/DATA/END syntax, as described under &NDBADD and &NDBUPD, is also available when
using &NDBFMT. Thus, complex variables and open-ended formats can be defined. The START/DATA/END syntax is not
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available on the &NDBGET verb. Any format defined in an &NDBGET statement must fit on the &NDBGET statement
itself.

The examples all assume predefined formats.

Determine Which Fields Are Present

Since NDBs support null fields, it might be necessary to determine, when a particular record is read, which fields are
present and which are not. The MODFLD option on the &NDBGET verb allows the use of &ZVARCNT and &ZMODFLD to
access the modified fields:

&NDBGET dbname retrieval-method format-method MODFLD=YES

&field1 = &ZMODFLD

&field2 = &ZMODFLD

...

Retrieve Records Directly by RID

When you know the RID of the record that you want, perhaps from an earlier &NDBADD, you can retrieve it by coding:

&NDBGET dbname RID=ridvalue FORMAT=fmtname

ridvalue is a variable containing an RID obtained elsewhere.

You can also code OPT=KGE, and so on, to retrieve a record with an RID satisfying the coded option. For example,
OPT=KGT returns the record with the next-highest RID than the value passed. It is possible to simulate sequential reading
by RID using this technique.

Retrieve Records by Key Field

When you know the value for a key field, retrieve a record matching that key field by coding:

&NDBGET dbname FIELD=fieldname VALUE=value FORMAT=fmtname

Code OPT=KGE to return a record where the key field satisfies the coded option. For character or HEX fields,
OPT=GENERIC is also supported. Use OPT=KGT for forward, or OPT=KLT for backward, and supply the last key field
value as the search argument to simulate sequential reading.

For key fields that are not unique, this technique always returns the record with the lowest RID, from the set of records
having the same key field value. The other records cannot be accessed this way.

Read Sequentially by RID

When the entire database, or a large portion of it, must be read sequentially, and the order of returned records is
unimportant, the following technique should be used.

&NDBSEQ dbname DEFINE SEQ=SEQ1 RID

&NDBGET dbname SEQ=SEQ1 FORMAT=fmtname

&DOWHILE &NDBRC = 0

   ...  process record

   &NDBGET dbname SEQ=SEQ1 FORMAT=fmtname

&DOEND

The &NDBSEQ statement sets up a sequential retrieval definition, that can be used on an &NDBGET statement to
retrieve records sequentially by RID. By default, the options SKIP=+1 and DIR=FWD are assumed on the &NDBGET, so
the database is read from lowest RID to highest RID.

Options on the &NDBSEQ statement allow specification of a low and high RID.
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If the database has a sequence key, the next method will perform better.

Retrieve Records Sequentially by Key Field

When you want to retrieve records by any key sequence, the following technique can be used:

&NDBSEQ dbname DEFINE SEQ=seqname FIELD=keyfieldname +

FROM=fromvalue TO=tovalue

&NDBGET loop as coded in previous example..... 

This use of &NDBSEQ and &NDBGET allows sequential retrieval by any key field, and, for non-unique key fields, records
with the same key field value are returned in RID sequence within the value.

The FROM and TO operands on &NDBSEQ are optional. If omitted, the lowest (FROM) or highest (TO) key values are
used. For non-unique key fields, VALUE=value can be coded to indicate the from and to values are the same. This is
useful when you want to read all records with the same non-unique value. For character and HEX fields, GENERIC=value
can be coded to indicate the range is to cover all records with that generic key value.

Retrieve Records Indirectly by Key Field Stored in Another Record

If the NDB has multiple record types, the key identifying the desired record is not always known immediately. The
identifying key might be stored in the field of another record.

For example, if the NDB contains an ordering system, it might be necessary to access a customer record, given only an
order number, the order record of which contains a key identifying a separate customer record.

NDBs allow this type of access through the .LINK option of the &NDBGET/&NDBFMT verbs. The technique is:

&NDBGET dbname RID=record ID FORMAT FIELDS .LINK +

(FROM=fldname TO=keyed-fieldname ) FIELDS formatlist

Up to 16 different records can be accessed in the one &NDBGET statement using linking; that is, one primary and up to
15 secondary records.

Any access method can be used for retrieving the first record. The retrieval method for subsequent records is equivalent
to an OPT=KEQ get.

Retrieve Keyed Field Statistics (Histogram)

All keyed fields in an NDB (except the sequence key) contain statistical information on the number of records that have a
particular unique key value.

The KEY option of &NDBGET and &NDBSEQ allow retrieval, not of a record, but of a key value and record count. Thus,
statistical information can be obtained. This is very fast, as no data is accessed. When reading the NDB in this way, the
format specified on &NDBGET is completely ignored. (You can, for example, code FORMAT = NO.) Instead, the data is
returned in two NCL variables:

&NDBKEYVALUE keyed field value

&NDBKEYCOUNT keyed field record count

For example, to find out how many records have field surname with a value of 'Smith':

&NDBGET dbname KEY=SURNAME VALUE='SMITH' FORMAT=NO

To get a sequential breakdown of a key field's contents and counts:

&NDBSEQ dbname DEFINE SEQ=S1 KEY=SURNAME

&NDBGET dbname SEQ=S1 FORMAT=NO

&DOWHILE &NDBRC=0

     &WRITE &NDBKEYVALUE &NDBKEYCOUNT

 610



 Netmaster® Shared Content Library 12.2

     &NDBGET dbname SEQ=S1 FORMAT=NO

&DOEND

Notes on Sequential Retrieval
  

The &NDBSEQ verb and the &NDBSCAN verb let you specify a name for a sequence. Unlike the &FILE verbs, an NCL
process can have any number of concurrent sequences defined on any number of databases. Positioning is handled
internally, with no need to use accompanying number of VSAM strings.

The only overhead is an internal NDB control block that maintains positioning.

Performing a direct get does not destroy any positioning maintained by active sequences.

KEEP=YES on &NDBSEQ

By default, a sequence is automatically deleted when an end-of-file response is returned (&NDBRC = 2). This is normally
what is wanted, and saves you coding an &NDBSEQ DELETE. If, however, you want the sequence to stay defined, you
can code KEEP=YES on the &NDBSEQ DEFINE, and the sequence stays defined until explicitly deleted, or the NDB is
closed.

&NDBSEQ RESET

A defined sequence can also be reset, allowing you to restart the sequence at any point. For example, after reading
forward, and getting an EOF response, you are positioned after the last record in the sequence. Forward gets will continue
to return the EOF response. To re-read from the beginning, issue an &NDBSEQ RESET as shown:

&NDBSEQ dbname RESET SEQ=seqname

Optionally, you can nominate a key value to reposition to. The next get will return the first record with the matching, or
higher, or lower, if no match, and depending on the direction:

&NDBSEQ dbname RESET SEQ=seqname REPOS=value

&NDBGET DIR= and SKIP=

When reading sequentially, the &NDBGET verb lets you specify the direction of retrieval, FWD or BWD, and a skip
amount.

The default is DIR=FWD and SKIP=+1, which causes the next-higher key record to be read.

SKIP=0 causes a re-read of the last record read in that sequence. This is useful where you are retrieving only a subset of
fields, and sometimes need to obtain extra fields. You need not specify a direct get by RID.

A skip amount (n) greater than 1 will allow you to skip n-1 records on each &NDBGET. This is extremely useful when
extracting samples from a database, and especially useful when scrolling in selection lists (see the following examples).

A negative skip amount causes the specified or defaulted direction to be inverted. For example, SKIP=-5 is equivalent to
SKIP=5 with DIR=BWD.

Specifying DIR=BWD allows a backward read to be performed. Thus, when you need to retrieve records in descending
key sequence, DIR=BWD can be used.

Read by Sparse Keys

When defining a sequence on a key field that is defined (or defaulted) with NULLFIELD=YES, it is possible that some
records do not contain the field. These records will not be returned when reading by that sequence. This is because no
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index record is built for fields not present in a data record. This can be especially useful when the database contains
multiple record types, as illustrated in one of the following examples.

 Example 1: Read by Sparse Keys 

This example shows how two sequences defined on a single database, where the logical record types are disjoint, using
different key fields, can perform a master/transaction update.

&NDBSEQ MYNDB DEFINE SEQ=MAST FIELD=MASTKEY

&NDBSEQ MYNDB DEFINE SEQ=TRAN FIELD=TRANKEY

&GOSUB .READMAST  -* read mast, set &MASTKEY to 999999 if

                  -* eof

&GOSUB .READTRAN  -* read tran, set &TRANKEY to 999999 if

                  -* eof

&DOWHILE &MASTKEY.&TRANKEY NE 999999.999999

   &IF &MASTKEY = &TRANKEY &DO

            ...process match

      &GOSUB .READTRAN

   &DOEND

   &ELSE &IF &MASTKEY GT &TRANKEY &DO

            ...process unmatched transaction

      &GOSUB .READTRAN

   &DOEND

   &ELSE &DO

            ...process unmatched master

      &GOSUB .READMAST

   &DOEND

&DOEND

 Example 2: Read by Sparse Keys 

This example shows how to use SKIP= to extract a subset of a database, perhaps for statistical analysis.

&NDBSEQ  MYNDB DEFINE SEQ=S1 RID

&NDBINFO MYNDB DB    -* obtain # records in DB

&SKIP = &NDBDBNRECS / 1000 -* determine skip to get 1000

                     -* recs

&NDBGET  MYNDB SEQ=S1 SKIP=&SKIP FORMAT ALL-FIELDS

&DOWHILE &NDBRC = 0

               ...write sampled record.

   &NDBGET MYNDB SEQ=S1 SKIP=&SKIP FORMAT ALL-FIELDS

&DOEND

 Example 3: Read by Sparse Keys 

This example shows how to process a selection list using a sequence and SKIP/DIR.

&NDBSEQ MYNDB DEFINE FIELD=SURNAME KEEP=YES

&SKIPVAL = 1      -* initial skip

.LOOP &GOSUB .BUILD_PANEL  -* builds panel.

                  -* position now is last record on screen

&PANEL XYZPANEL

&IF &INKEY = PF08 &THEN &DO

   &SKIPVAL = +1  -* skip to next record after bottom

   &GOTO .LOOP

&DOEND

&ELSE       &IF &INKEY = PF07 &DO
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&SKIPVAL = (0-(&LUROWS*2))

   -* skip top + back 1

-*screens length

   &GOTO .LOOP

&DOEND

Obtain Information About an NDB

The &NDBINFO verb lets you obtain information about the current state of an NDB, or any of the defined fields in an NDB.

To obtain information about the database, code:

&NDBINFO dbname DB

This statement sets several user NCL variables, prefixed by &NDBDB, with database information.

For more information about the fields, see the &NDBINFO verb description in the NCL Reference section of this
documentation. Useful fields are:

&NDBDBNRECS
Contains the current number of records in the database.

&NDBDBNFLDS
Contains the current number of fields defined in the database.

&NDBDBVKL
Contains the VSAM key length of the database.

&NDBDBVRL
Contains the VSAM maximum record length of the database.

These fields can be used to determine if two NDBs are compatible (for example, for backup purposes).

The &NDBINFO verb also allows retrieval of information about fields defined in the database. Information can be
retrieved about a field with a specific name, or by relative field number, where the number is from 1 to the value returned
in &NDBDBNFLDS. This relative number is not fixed, but changes as field definitions are added and deleted. For
this reason, inquiry by number should only be used in a loop (from 1 to &NDBDBNFLDS), with the database open
EXCLUSIVE.

To retrieve information about a specific field, where the name is known, code:

&NDBINBFO dbname NAME=fieldname

To retrieve information about relative field number n, code:

&NDBINFO dbname NUMBER=n

In both cases, information is returned in several user NCL variables, prefixed by &NDBFLD. Following are several useful
variables.

For more information about the returned variables, see the description of the &NDBINFO verb in Network Control
Language Reference.

&NDBFLDNAME
Contains the name of the field (useful when retrieving by relative number)

&NDBFLDFMT
Contains the format of the field, for example, CHAR

&NDBFLDKEY
Contains the key option for the field, for example, UNIQUE
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This information can be used in a table-driven database query and update program to edit or display data without needing
to code specific details about each NDB. It is also useful for unload and reload programs.

Change NDB NCL Processing Options

The &NDBCTL verb is used to alter processing options associated with the executing NCL process. Options that can be
changed are:

• Issuing messages on error conditions. By default (MSG=YES), a message is sent to the environment the NCL
procedure is running under. For a normal NCL procedure, this is the OCS window. The messages are also logged. By
specifying MSG=LOG, error messages are only sent to the activity log.
By specifying MSG=NO, no error messages are issued. Only database integrity messages that are sent to monitor
receivers are issued.
Handling database error conditions. By default (ERROR=ABORT), a response code greater than 29 (in &NDBRC)
causes the process to be terminated with an error message.
By specifying ERROR=CONTINUE the process retains control, but must check &NDBRC for error responses.
&NDBOPEN is always processed as if &NDBCTL ERROR=CONTINUE is in effect, except for response 34 (already
open). The same applies to &NDBCLOSE, except for response 35 (not open).

• The format that dates can be entered (by &NDBADD/&NDBUPD, and &NDBSCAN), and returned (by &NDBGET). By
default (DATEFMT=*), the user's UAMS language code, or, if no specific language code is in the user definition, the
system language code, determines whether dates can be entered in DD/MM/YY (UK or DATE4), or MM/DD/YY (US or
DATE5) format.
You can specify DATEFMT values of DATE1 to DATE10, UK (=DATE4), or US (=DATE5), or * (meaning as described
previously).

• The need to quote values for characters, hexadecimal (FMT=HEX), hexadecimal numbers (FMT=NUM BASE=HEX)
and date format data using the QUOTE operand. By specifying QUOTE=NO (the default) these data types need not be
quoted and embedded blanks in NCL variables in free-form text are ignored.
By specifying QUOTE=YES all of the previously listed data types must be quoted and embedded blanks are treated as
real blanks, causing &NDBQUOTE to force-quote all non-null data.

• Tracing of the parsing of free-format text. By default (TRACE=NO), no trace messages are produced.
By specifying TRACE=YES, a message is produced for each token in the free-form text. This message is subject to
the &NDBCTL MSG= setting. The first 20 characters of each token are traced.

• Dumping a scan action table. By default (SCANDEBUG=NO), no dump is produced. By specifying
SCANDEBUG=YES, a dump of the generated scan action table is produced. At completion of the scan, a second
dump shows record counts.

These options allow you to easily develop applications using NDBs, and to make the procedures robust.

For example, while developing code, use MSG=YES and ERROR=ABORT. This will give useful messages and stop a
procedure at the error point. From time to time, TRACE=YES can be used to track obscure syntax errors in free-form text
(particularly scan expressions, and problems caused by failing to quote data containing delimiter characters).

When the code is finished, specifying MSG=NO (or MSG=LOG), and ERROR=CONTINUE allows the procedures to
handle unexpected errors gracefully.

The DATEFMT= option lets you control the input and formatting of dates. The default behavior (honoring the user or
system date format) is normally the best setting. However, when unloading or reloading data, &NDBCTL DATEFMT=NO
lets you be independent of the current language settings.

Put It All Together -- Unload or Reload an NDB
The following examples illustrate many of the points covered previously. In these examples, a simple pair of procedures is
developed to unload and reload logically a database.
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These procedures unload any NDB to a VSAM ESDS. The unloading is in RID sequence, unless the database has a
sequence key, in which case that key sequences the unloading.

NOTE
This procedure is described to illustrate some of the features of NDBs. It is not recommended as the best way to
unload files. The command NDB UNLOAD unloads an NDB in the same format as the following procedure. The
NDB ALTER command can be used to speed up a reload.

Define an Unload File

A file to hold the unloaded data is needed. This example uses a VSAM ESDS. The following definition could be used:

DEFINE CLUSTER (NAME(NDB.UNLOAD) -

   NIXD                          -

   RECORSIZE(40 500)             -

   CISZ(4096))

This data set must be allocated to your product region:

ALLOC DD=UNLOAD DSN=NDB.UNLOAD

The data set must be made available to NCL, via the UDBCTL statement. When an empty ESDS is opened, a dummy
record is written. Our reload program must skip this record.

UDBCTL OPEN=UNLOAD ID=* BUFND=5

The unload can now be performed.

Open the Database and Output Unload File

The unload procedure must now open the database, and the destination unload file. Assume that the procedure is invoked
from OCS with the name of the NDB and the name of the unload file:

$NDBUNLD dbname esdsname

Open the database in exclusive mode, to prevent other users updating it while it is being unloaded:

&DBNAME = &1  -* save db name to unload

&UNNAME = &2  -* save esds name

&NDBOPEN &DBNAME EXCLUSIVE

&IF &NDBRC NE 0  &THEN &GOTO .OPENERROR -* unable to open

&FILE OPEN &UNNAME

&IF &FILERC NE 8 &THEN &GOTO .OPENERROR  -* cant add recs

To preserve any lower-case data, issue &CONTROL NOUCASE:

&CONTROL NOUCASE  -* don't fold lower case data

Unload Database Level Information

The first step is to write information about the database. You should write a record identifying this as an NDB unload data
set, and then write the information returned from an &NDBINFO DB. Use a record type of 01 for the header, and 02 for the
database information:
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&FILE ADD 01 NDB UNLOAD OF &DBNAME &DATE7 &TIME

&NDBINFO &DBNAME DB

&FILE ADD 02 &NDBDBNAME&NDBDBVKL &NDBDBVRL +

         &NDBDBNFLDS&NDBDBNRECS&NDBDBNRID

This information will be used by the reload program to verify the key and records lengths of the destination NDB.

Obtain and Unload Field Level Information

To unload and reload the data, you need to know the names of the fields you are unloading, and their attributes. Use
&NDBINFO NUMBER= to extract field level information. This information (record type 10) will be written, and vartable built
for use when processing data records.

To allow the reload program to easily perform field-level deletion, and so on, you should also write the relative field
number as well as the field name when you unload.

Before reading the field information, set up parameters for the sequence that you will define later, defaulting it to RID. If
you encounter a sequence key definition, alter the sequence parameter to FIELD=fieldname.

At the end of the field definitions, write a record type 11 to indicate the end:

&VARTABLE ALLOC ID=FTAB KEYFMT=NUM DATA=1

&SEQBY = RID

&FNUM = 0

&DOUNTIL &FNUM EQ &NDBDBNFLDS

   &FNUM = &FNUM + 1

   &NDBINFO &DBNAME NUMBER=&FNUM

   &VARTABLE ADD ID=FTAB KEY=FNUM FIELDS=DATA  +

         VARS=NDBFLDNAME

   &IF &NDBFLDKEY = SEQUENCE &THEN &SEQBY =    +

         FIELD=&NDBFLDNAME

   &FILE ADD 10 &FNUM +

      &NDBFLDNAME&NDBFLDFMT&NDBFLDKEY   +

      &NDBFLDNULLF&NDBFLDNULLV&NDBFLDUPD   +

      &NDBFLDCAPS&NDBFLDMAXL&NDBFLDDESC   +

      &NDBFLDUSER1&NDBFLDUSER2&NDBFLDUSER3 +

      &NDBFLDUSER4

   &LOOPCTL 1000

&DOEND

&FILE ADD 11

Build a Format for Reading Data

To efficiently read the data, you predefine a format that contains all fields. However, you rename each field to Fnnnn on
retrieval. This prevents any clashes with the control fields, if, for example, the database contains a field called I. You also
ask that null fields not be returned, to save processing overheads.

You then loop through the vartable built previously, to build a format using START/DATA/END:

&I = 1

&NDBFMT &DBNAME DEFINE FORMAT=UFMT START

&NDBFMT &DBNAME DATA FIELDS

&DOWHILE &I LE &FNUM
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   &VARTABLE GET ID=FTAB KEY=I FIELDS=DATA VARS=FNAME

   &NDBFMT &DBNAME DATA (F&I = &FNAME NULLFIELD=NORETURN)

   &I = &I + 1

   &LOOPCTL 1000

&DOEND

&NDBFMT &DBNAME END

Define the Sequence for Reading

The sequential retrieval path must be defined. The &NDBSEQ verb is used to accomplish this:

&NDBSEQ &DBNAME DEFINE SEQ=USEQ &SEQBY

The type of sequence, RID or FIELD=sequence key, was set when you read the field definitions.

Unload the Data

You are now in a position to unload all the data in the NDB.

First, write a header record for the data (type 20).

Write out each record as follows:

• A header record, containing the RID and the number of non-null fields in this record. (The RID is only for information,
as the reload assigns new RIDs). (Type 21).

• n field records, one for each non-null field in the NDB data record (type 22). These records contain the relative field
number, field name, and field value.

• A trailer record, indicating the complete NDB data record has been written (type 23). You include the number of non-
null fields in the record.

At the end of all data records, a type 29 record indicates the end of the data. This record contains the count of the number
of logical records unloaded.

To protect the unloaded data from the current language (and therefore date) settings, issue an &NDBCTL DATEFMT=NO
to force dates to be returned in YYMMDD format:

&NDBCTL DATEFMT=NO

The data unload code is as follows:

&FILE ADD 20                        -* header for data portion

&NRECS = 0                          -* num records unloaded

&NDBGET &DBNAME SEQ=USEQ FORMAT=UFMT MODFLD=YES

-* read a record, return the fields modified in ZMODFLD,

-* ZVARCNT

&DOWHILE &NDBRC = 0                 -* till eof

   &NRECS = &NRECS + 1              -* 1 more record

   &FILE ADD 21 &NDBRID &ZVARCNT    -* record header

   &I = 1                           -* field index counter

   &DOWHILE &I LE &ZVARCNT          -* for all defined

                                    -* fields

      &FX = &SUBSTR &ZMODFLD 2      -* get unique field

                                    -* number

      &VARTABLE GET ID=FTAB +       -* and associated

                                    -* field name

 617



 Netmaster® Shared Content Library 12.2

         KEY=FX +

         FIELDS=DATA +

         VARS=FNAME

      &FILE ADD 22 &FX &FNAME &FX   -* write field

                                    -* num/name/value

      &I = &I + 1                   -* next field

      &LOOPCTL 1000                 -* prevent blowup

   &DOEND                           -* end all fields

   &FILE ADD 23 &ZVARCNT            -* end record

   &NDBGET &DBNAME SEQ=USEQ FORMAT=UFMT MODFLD=YES

                                    -* get next

      &LOOPCTL 1000                 -* prevent blowup

&DOEND                              -* end record loop

&FILE ADD 29 &NRECS                 -* num logical records

This code completes the unloading of data. All that is left is to close the files:

&NDBCLOSE &DBNAME

&FILE CLOSE &UNNAME

Other people can now use the database. The unloaded data can be processed as necessary, for example, copied to tape.

This example procedure is in the NCL distribution library as member $NDBUNLD. The code is as shown previously. See
the source for more information.

Unload Subsets Using Sparse Keys

If an NDB contains disjoint record types, using keys on fields that are not in all records, you can unload just one record
type by using one of those keys as the unload sequence. This can be useful for extracting subsets of the database.

Reload an NDB from an Unload File

Having unloaded an NDB, you might want to reload it, possibly to restore the NDB to a previous state, or to take it to
another system.

It is assumed that the reload is to a new NDB that has been defined with IDCAMS, allocated to your product region, and
an NDB created.

For the purposes of the example, only minimal error checking is performed. The sample procedure can be enhanced in
many ways. Some of these are:

• Allow merging of the unload data into an existing NDB
• Display a field selection list and allow field attribute changes, field renaming, and field deletion
• Subset data selection, and so on
• Using LOAD MODE to greatly speed up the load. This requires use of NDB ALTER to build keys.

Open the Database and the Input Unload File

The procedure must first open the database, and the input unload file. It is assumed that the procedure is invoked from
OCS with the name of the NDB and the name of the unload file:

$NDBRELD dbname esdsname

To speed up the reload, start the NDB in DEFER mode. This mode inhibits the database manager from flushing buffers
after each &NDBADD, at the expense of an unusable database if the system fails while open this way. To set DEFER
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mode, the database must have been opened by the UDBCTL command with the options LSR and DEFER. The following
NDB command causes deferred I/O:

NDB START &DBNAME DEFER

NOTE
The NDB START command can be issued at any time.

NOTE
Set &CONTROL NOUCASE to protect lower case data:

&CONTROL NOUCASE

Open the database in exclusive mode, to prevent other users accessing it while it is being reloaded:

&DBNAME = &1                     -* save db name to reload

&RLNAME = &2                              -* save esds name

&NDBOPEN &dbname EXCLUSIVE

&IF &NDBRC NE 0 &THEN &GOTO .OPENERROR    -* unable to open

&FILE OPEN &RLNAME

&IF &FILERC GT 8 &THEN &GOTO .OPENERROR    -* unable to open

You must now verify the input file. Read the initial load record (and ignore it), and the second record, which should be the
header record:

&FILE GET SEQ ARGS               -* should be initld record

&IF &FILERC NE 0 &THEN &GOTO .READERR

&FILE GET SEQ ARGS               -* should be 01 ndb ....

&IF &FILERC NE 0 &THEN &GOTO .READERR

&IF &1.&2.&3.&4.  NE 01.NDB.UNLOAD.OF. +

    &THEN &GOTO .BADFILE

&INDBNAME = &5

&INULDATE = &6

&INULTIME = &7

&WRITE RELOAD FROM BACKUP OF &INDBNAME TAKEN &INULDATE +

      &INULTIME

Check Database Attributes

You must now ensure that the destination database can support the reload. Check the following:

• New database VSAM key length is GE unload NDB key length.
• New database is empty of both fields and records.
• New database is freshly created, that is, next RID is 1. (A database emptied by deleting all records, and deleting all

field definitions is not suitable).

These tests could be relaxed in a full-function reload.

The code to perform the verification is as follows:

&NDBINFO &DBNAME DB                 -* get info about dest

&FILE GET SEQ ARGS                  -* read next record

                                    -* (02)
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&IF .&1 NE .02 &THEN &GOTO .READERR -* validate

&IF &NDBDBVKL LT &3 &THEN &DO       -* dest keylen short

   &WRITE destination key length short, load aborted

   &END 16

&DOEND

&IF &NDBDBNFLDS NE 0 &THEN &DO      -* dest db has fields

   &WRITE destination database has fields defined, +

      load aborted

   &END 16

&DOEND

&IF &NDBDBNRECS NE 0 &THEN &DO      -* dest db has records

   &WRITE destination database has records present, +

      load aborted

   &END 16

&DOEND

&IF &NDBDBNRID  NE 0 &THEN &DO      -* dest not just

                                    -* created

   &WRITE destination database not freshly created, +

      load aborted

   &END 16

&DOEND

Build Field Definitions

The next records in the unload file are the field definition records. Read them and build field definitions in the new NDB.

NOTE
Because &10 contains the field maximum length, it is not used.

&FILE GET SEQ ARGS                  -* read next record

At this point, changes to field attributes could be processed. For example:

&IF .&3 = .SURNAME &THEN &5 = UNIQUE

&IF .&3 = .DOB &THEN &5 = YES

Also, the relative field number used during unload is available in &2. This can be used during data reloading to alter field
values, and so on.

At the end of this step, the new database has all the fields defined.

Load the Data

You can now reload the data records. Each NDB record is represented by one type 21 record, n type 22 records, one for
each non-null field, and one type 23 record.

Use &NDBADD START/DATA/END to load the records:

&FILE GET SEQ ARGS                  -* should be type 20

&IF .&1 NE .20 &THEN &GOTO .READERR -* bad

&NLOAD = 0                          -* num recs loaded

&OK = YES                           -* flag

&DOUNTIL &OK = NO                   -* rest of DB

   &FILE GET SEQ ARGS               -* get a record
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   &IF .&1 = .22 &THEN &DO          -* field (most common)

      -* see note (1)               -* poss changes to

                                    -* data

      &NDBADD &DBNAME DATA +

      &3 = &Q4                      -* add the data

   &DOEND

   &ELSE &IF .&1 = .21 &THEN &DO    -* start of record

      &NDBADD &DBNAME START         -* start add of record

   &DOEND

   &ELSE &IF .&1 = .23 &THEN &DO    -* end record

      &NDBADD &DBNAME END           -* add the record

      &NLOAD = &NLOAD + 1           -* bump num recs

   &DOEND

   &ELSE &OK = NO                   -* otherwise exit

                                    -* until

   &LOOPCTL 1000                    -* prevent blowups

&DOEND

&IF .&1 NE .29 &THEN &GOTO .READERR -* unrecognized record

&IF &2 NE &NLOAD &THEN &GOTO .CNTERR

                                    -* record cnt mismatch

NOTE
Special code, to alter or skip certain fields for example, can be added here.

This completes the reload. All that is left is to close the files:

&NDBCLOSE &DBNAME

&FILE CLOSE &RLNAME

To flush the database buffers, and protect the reload, re-issue the NDB START with the NODEFER option:

NDB START &DBNAME NODEFER

This example procedure is in the NCL distribution library as member $NDBRELD. The code is basically as shown
previously. See the source for more information.

Using &NDBSCAN Statements
  

 

Scan Processing

NOTE
 For more information about the steps taken to process an &NDBSCAN statement, see the &NDBSCAN verb
description in the NCL Reference section of this documentation. 

A scan has the following processing steps:

1. The scan request is parsed, and an action table built. The action table is then optimized.
2. The action table is processed and, for each action that can be processed using keys, the key records in the database

are used to build intermediate results.
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3. If part of the request could not be processed using keys, the final result list (from Step 2) is processed by reading
records, and each record is validated against the scan criteria.
If none of the criteria could be processed using keys, the entire database is scanned.

4. If a sort was requested, the sort keys are extracted from passing records, and an internal sort is performed.
The final result list is built. Sorting is done during Step 3 or 4 as part of its processing.

These steps seem complex, but no knowledge of the internal processing is necessary to use &NDBSCAN. However,
when performance is an issue, use of keyed fields becomes important.

Display the Generated Scan Action Table

The &NDBCTL statement provides an operand that lets you obtain a display of the generated scan action table, both
before the scan is processed, and after. This scan debug information can be quite useful for determining why a scan
request does not return the expected records.

To obtain this display, code the following statement prior to the &NDBSCAN request:

&NDBCTL SCANDEBUG=YES

&NDBCTL MSG=YES or MSG=LOG must be in effect, otherwise no messages are returned.

The first part of the displayed table represents the parsed scan request. Each relation in the request, for example, X = Y,
generates a line in the table. All generic or range field names are expanded to the full list, and actions to combine previous
results, using AND, OR, or NOT, are shown. The text of the &NDBSCAN request is also displayed.

The second part of the table, produced after the scan completes, shows how many records passed each phase, and
whether a scan of the actual data was required.

Process Scan Results

An &NDBSCAN statement can generate a list of the records that pass the supplied criteria. The list is optional, and, if it is
not needed, just the number of records and the RID of the first passing record can be returned.

This list is treated like a sequence, defined by an &NDBSEQ statement. Records can be read using the
&NDBGET statement, using SEQUENCE=name, where name is the same name as specified on the &NDBSCAN
SEQUENCE=name.

The list can be read forward or backward, and records can be skipped.

The order of records returned is undefined, unless SORT=expression was specified on the &NDBSCAN statement. This
is to allow the scan request to be optimized. If the scan was sorted, the records are ordered based on the nominated sort
fields, when retrieving FWD.

A sorted scan list that has exactly one full-field sort key, can be repositioned by &NDBSEQ RESET REPOS, and, as an
extra option available only to sequences built by &NDBSCAN, can be repositioned to the record having a specific RID.

The &NDBSCAN statement lets you specify KEEP=YES, to prevent the scan result list being deleted when an EOF
response is returned by &NDBGET.

Differences Between &NDBSCAN Sequences and &NDBSEQ Sequences

There are some important differences between sequences defined by &NDBSEQ, and sequences built by &NDBSCAN:

• &NDBSEQ-defined sequences do not have an in-storage list of records associated with them. Thus, skipping forward
and backward automatically takes into account record deletions. For example, if you are reading by RID, and you are
positioned on RID 10, a GET FWD SKIP=5 returns RID 15, assuming RIDS 11-14 all exist. If, while positioned on RID
15, RIDs 12 and 14 are deleted, a GET BWD SKIP=5 does not position you on RID 10, but, rather, RID 8 (assuming 8
and 9 exist).
&NDBSCAN-built sequences are represented as an in-storage list of RIDs (the actual order depending on SORT,
and so on). If the list is ordered on RID, the previous example repositions from 10 to 15, and back to 10, as SKIP=n
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instructs &NDBGET to skip over n-1 entries in the list. Only when the target RID has been deleted, does &NDBGET
proceed to the next RID in the list, until a non-deleted record is found.

• &NDBSEQ-defined sequences each take a small, fixed amount of storage to hold information about the sequence.
&NDBSCAN-built sequences take storage proportional to the number of matching records to hold the list, so you
should try to minimize the number of concurrent scan sequences in use.

Control &NDBSCAN Resource Usage

Since &NDBSCAN can perform large amounts of I/O, or use large amounts of storage, particularly when sorting, there are
four limits that prevent any one scan request from tying up excessive resources. They are:

• Logical VSAM I/O limit
• Working storage limit
• Elapsed time limit
• Passing records limit

These limits are specified using the SYSPARMS command. Each limit can have a default value, to be applied if an
&NDBSCAN does not specify an overriding value, and a maximum limit, that is always used to constrain the maximum
value which can be coded in any &NDBSCAN.

The &NDBSCAN statement lets you specify overriding values for any of the limits. These values replace the SYSPARM-
specified defaults for that scan. If any supplied value exceeds the SYSPARM-specified maximum, the SYSPARM
maximum is used.

An &NDBSCAN request that exceeds one of these limits is terminated, and a response code, indicating which limit was
exceeded, is returned. The scan debug display indicates the limit values assigned to the scan request.

Scan Expressions
  

A scan request contains a free form text scan expression. This expression contains:

• Fields - for example, SURNAME, DOB
• Values - for example, SMITH, 04/12/58
• Operators - for example, =, NE
• Connectors - for example, AND, OR

Parentheses can be used to group parts of the expression.

The expression can be spread across several NCL statements, using the START/DATA/END syntax, as per the
&NDBADD, &NDBUPD, and &NDBFMT statements. This syntax also allows construction of the scan expression. This is
especially useful in table-driven systems, for example, the features table.

The expression consists of a number of scan-tests, connected by AND, OR, NOT, and parentheses. Each test can:

• Test a field, or list of fields (including generic and range field names), against a value, list of values, or generic value(s)
or against other fields. This is called a field to field compare.

• The comparison can use the standard relational operators, for example, EQ, NE, GT, and =, >, as well as, special
operators:
– PRESENT-to test for presence
– ABSENT-to test for absence
– LIKE-to perform a pattern match
– CONTAINS-to test, for character fields, for one field containing a value, or other field value

• SQL-like capabilities exist that allow nested scans, where field values from the inner scans are used as input to the
tests in the outer scan(s).
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The following are examples of valid scan expressions:

SURNAME = SMITH AND DOB LT 600101

DESC* CONTAINS MVS

DATECLOSED ABSENT OR DATECLOSED  DATEOPEN PLUS 5

NAME LIKE 'J% SMITH%'

SEX = 'F' AND (STATUS = 'SINGLE' | STATUS = 'DIVORCED')

SEX = 'F' AND STATUS = ANY 'SINGLE', 'DIVORCED'

The last two expressions are equivalent. The parentheses are required in the first of these to bind the OR (|) tests
together, as AND takes precedence over OR.

Reserved Words

The syntax for a scan expression shows words such as ALL, ANY, FIELDS, and VALUES. These words are used to
indicate options in scan tests. Although it might appear that these are reserved words, and thus cannot be used as field
names, or unquoted field values, this is not the case.

NOTE
 For more information about the syntax for a scan expression, see the &NDBSCAN verb description in the NCL
Reference section of this documentation.

There are no reserved words in the syntax for a scan expression.

All keywords are resolved by context. That is, if a certain keyword is allowed at a point in the expression, the presence of
that keyword at that point in an expression is regarded as being that keyword. At any other point, that keyword is regarded
as a name, value, and so on.

For example, the following are valid scan expressions. Keywords are shown in bold typeface. (Assume that field names
and so on are defined.)

FIELD ALL = VALUE ANY

ANY FIELDS VALUE, FIELD, ALL CONTAINS ALL VALUES FIELD, + VALUE, ANY

This can cause some confusion. Obviously, fields names of FIELD, ALL, and so on, are not recommended.

When generating scan expressions dynamically, it is always a good idea to insert all the optional keywords, to prevent a
syntax error when, for example, a search value of FIELDS is provided. For example:

&NDBSCAN ...  DATA FIELD1 = &SCHVALUE

If the variable &SCHVALUE contained the characters FIELDS, without the quotes, the scan would fail with a syntax error,
as the keyword FIELDS is not followed by a field name.

To prevent this, the previous example could be coded:

&NDBSCAN ...  DATA FIELD1 = VALUE &SCHVALUE

Null Fields

Null (that is, not present) fields are handled in a special way by &NDBSCAN:

• A null field never matches a field to value test. A record with field SURNAME not present is not equal to a supplied
value, nor is it not equal to a supplied value. This 'null result' carries through the scan action table.

• A null field can only be selected using the ABSENT or IS NULL operators.

This handling of null fields by &NDBSCAN is consistent with other &NDB verbs. Thus, disjoint record types work as
expected.
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Field to Field Comparisons

You can compare one field with another in a record. A good example of this is finding all records with WITHDRAWALS GT
BALANCE.

NOTE
Field to field comparisons involve scanning records. Always try to have other (keyed) criteria ANDed with these
criteria.

When performing field to field comparisons on numeric, float or date fields, an adjustment amount (taken as a number of
days, for date format data), can be specified. For example, the following statement matches all records where the field
DATECLOSED was greater than the field DATEOPEN plus 10 days:

DATECLOSED GT DATEOPENED PLUS 10

The amount must be an integer; floating point numbers are not supported.

When performing nested scans (sub-selects), you can perform a field-to-field comparison when one of the fields is the
current value in an outer scan. This is called a correlated query.

Use &NDBQUOTE to Protect Special Characters

The &NDBQUOTE built-in function should be used to protect data values whenever there is the possibility of delimiter
characters (for example, =, &) being present. This recommendation also applies to arguments supplied in a scan
expression.

For example, to search for a value of A=B, use these statements:

&SCHARG = &NDBQUOTE A=B

&NDBSCAN MYNDB SEQ=S1 DATA FIELD1 = &SCHARG

Failure to quote the value results in a syntax error because the equal sign is treated as a delimiter.

Search for Lowercase Data

An NDB can store character data in lowercase. When a character field is defined, CAPS=YES is assumed, which means
that both the stored data and the key are folded to uppercase. Two other options are available:

CAPS=NO
The data is left as is, that is, lowercase data is left lowercase, including in the key. For example, ABC and abc are
regarded as different values.

CAPS=SEARCH
The data is left as is, that is, lowercase data is left lowercase. If the data is keyed, the key is folded to uppercase.
Thus, the values ABC and abc are regarded the same when building a key, but, when data is returned, the
lowercase version is retained.
For &NDBSCAN, CAPS=SEARCH also applies to non-keyed fields for processing. That is, when reading data
records, fields defined with CAPS=SEARCH are folded to uppercase when they are examined.

Supplied search arguments are retained in lowercase (or as entered), and are upper cased as required (that is, when
comparing to CAPS=YES or CAPS=SEARCH fields).

NOTE
&CONTROL NOUCASE must be in effect to preserve lowercase information supplied on an &NDBSCAN
statement.

CONTAINS

The CONTAINS operator is extremely useful when scanning text in a database. When combined with generic or range
field names, a single expression can perform quite sophisticated lookups.
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Some notes about the use of CONTAINS:

• CONTAINS involves scanning records. Always try to have other criteria ANDed with CONTAINS, to reduce the number
of records that must be scanned.

• The field(s) on the left of CONTAINS are padded at each end with one blank, for the purposes of searching. This
allows words to be searched for, by providing blanks around your search arguments, without worrying that a word at
the front or back of a field will not be matched. For example, a field value of A SENTENCE OF WORDS is regarded as
A SENTENCE OF WORDS when processed by CONTAINS. Thus, searching for the value A will succeed, even though
the data does not contain a blank in front of the A.

• The ANY and ALL keywords allow some requirements for text to be adjacent to be tested. For example the following
statement only matches records where any one of the fields prefixed by DESC contains both WORD1 and WORD2:
ANY FIELD DESC* CONTAINS ALL WORD1, WORD2.

If each DESC... field held a sentence, this is equivalent to asking for a sentence containing both words.
Fields in the same record can contain the search argument(s). Thus, it is possible to find all records where a given
character field in the records is contained within another character field.

LIKE

The LIKE operator allows pattern matching to be performed. The NOT LIKE operation does the same, but matches
records without the pattern.

The argument string for LIKE can contain any characters except for two special characters: _ (underscore) and %
(percent). These characters only match themselves (the CAPS=NO/SEARCH rules are honored).

The special characters obey the following rules:

• Underscore (_) matches any one character, but there must be a character in the data at this position.
• Percent (%) matches zero or more characters.

These special characters can be used as many times as required in a search string. Some examples follow:

ABC
Matches only records with ABC in the field.

ABC%
Matches on values starting with ABC

ABC_%
As above, but at least one character must follow ABC

%XYZ
Matches fields ending in XYZ

%mmm%
Matches fields with mmm somewhere in them

%FRED%_%BLOGGS%
Matches a field containing the strings FRED and BLOGGS in that order, with at least one character between them

_ _ _
Matches a field exactly 3 characters long

_ _XY_%
Matches a field at least 5 characters long, with XY in columns 3 and 4

It is evident that LIKE is a powerful operator and consequently can use significant CPU resources.

The first two examples in this table can also be done using keys. LIKE attempts to use keys to fully or partially (whenever
a LIKE argument has non-special leading characters) determine matching records.
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Use the Results of a Previous &NDBSCAN

The syntax, SEQUENCE seqname allows a scan to use as part of its input, the result list from a previous scan. This
avoids having to re-evaluate an entire previous scan, just to add some more criteria to it.

In interactive applications, this can be very powerful. For example, after performing a scan based on user input, a panel
can be displayed informing the user of the number of hits. One option the user can have is to add extra criteria, and
see the result of the extra criteria, as applied to the current result list. The display, extra criteria, and so on, cycle could
be repeated. By using the previous scan as input, large amounts of system resources can be saved. Also, as the user
ascends the nested levels of display, previous results are still valid.

This option is also useful when a scan expression that is too complex to handle in one statement is needed. It can be
broken into parts, and the results combined.

For example:

&NDBSCAN MYNDB SEQ=S1 DATA SURNAME = 'SMITH'

&NDBSCAN MYNDB SEQ=S2 DATA DOB LT 600101

&NDBSCAN MYNDB SEQ=RESULTS DATA SEQUENCE S1 AND +

    SEQUENCE S2

A scan expression can just include a previous scan result. This is useful when you want to re-sort a scan result without
rebuilding as list. For example:

&NDBSCAN DB2 SEQ=S1 SORT=FIELD1 DATA ...scan expr

&NDBSCAN DB2 SEQ=S2 SORT=FIELD2 DATA SEQUENCE S1

SQL-like Operators

Scans can perform some SQL-like functions:

• The IS [NOT] NULL operators provide equivalent functionality to the PRESENT and ABSENT operators, but are SQL-
compatible.

• The [NOT] BETWEEN operators are equivalent to the =value:value and p=value:value operators, and are SQL-
compatible.

• The [NOT} IN operators are equivalent to the [p]= value-list operators, and are SQL-compatible.
• The SELECT clause lets you perform sub-selects, where a list of values derived from a set of records matching some

criteria can be used as input to an outer-level scan.

The EXISTS operator uses the fact that at least one record exists in the inner select/scan to determine truth or falsity.

A correlated select is possible. This causes an inner scan to be re-executed once for each other outer record that passed
part of a scan. The outer record field values are used in the inner scan as comparison values.

Efficient Use of &NDBSCAN

&NDBSCAN can be misused. The scan limits discussed previously are designed to prevent excessive use of resources.
When designing applications that use &NDBSCAN, the following should be taken into account:

• Although you can search on any field, use of keyed fields, connected by AND, at the outer level of the scan
expression, greatly reduces I/O and elapsed time. Even one keyed field can have a significant impact. For example,
the following statement reads every record on the database, if field NAME has no key:
NAME = 'SMITH' AND ADDRESS CONTAINS 'STREET'

PRESENT and ABSENT use keys if possible. PRESENT makes better use of keys. LIKE uses keys if there are non-
special ('_', '%') characters at the front of the pattern. It might still need to examine the actual record.
The CONTAINS operator always requires records to be read to evaluate success or failure. If you are performing many
keyword searches of text using CONTAINS, consider storing the words of the text field as individual, keyed fields.
These can then be searched for directly. For example the following statement scans the entire database:
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DESCRIPTION CONTAINS 'WORD'

If, however, as well as field DESCRIPTION, you had fields DESCWD01-DESCWD10, all keyed, containing the
individual words of the field DESCRIPTION (&PARSE could be used), you could code the following statement which
could use keys:
ANY DESCWD* = 'WORD'

• For interactive applications, encourage the use of scan criteria which reduce the number of hits. If a given scan returns
more hits than could be validly processed by the user, display a message requesting more and/or more selective
criteria. The scan option to use the results of a previous scan can also be useful in this case.

• Avoid the use of OR at the highest level of the scan expression, if either side of the OR involves a non-keyed field, or
PRESENT, ABSENT, or CONTAINS-a full database scan results.

• Only use SORT when absolutely necessary. Sorting will normally involve reading all the records that pass the criteria,
extracting the sort field, performing an in-storage sort, and then building the result list. The sort key extraction is done
concurrently with final record scanning if non-keyed, and so on, criteria are to be processed.
This processing can consume large amounts of I/O, as well as storage for the sort keys, and can take significant time.

• Nested scans (SELECT causes) can use large amounts of storage to store inner results.
Correlated scans can perform multiple passes over the database. This is because an inner scan can be called once for
every record in the NDB, and it too can read the NDB, or a large portion of it.

• If you only want to know whether any records at all have, or have not, passed the scan criteria, and you are not
interested in the exact number or specific IDs of any such records, then use parameter RECLIMIT=1. &NDBSCAN
RECLIMIT=1 does not set the &NDBRID variable.

• If sorting is unavoidable, for example, because you need to be able to reposition in the output sequence, always try to
minimize the number of records passing the scan.

Using Advanced Program-to-Program Communication
 

Advanced Program-to-Program Communication (APPC)

The SNA APPC is a high-level application programming interface that allows program-to-program communications and
the development of distributed applications between network nodes that support Logical Unit type 6.2 (LU6.2). LU type 6.2
communication facilities form the basis for SAA's Common Programming Interface for Communications (CPI-C).

In this implementation of APPC, the high-level application programming interface is provided by the NCL &APPC verb
which provides access to a full set of LU6.2, or APPC, programming capabilities.

These facilities let an NCL procedure communicate with another APPC application in a structured manner as defined by
the LU6.2 protocol. The partner application can exist within the same, or a remote system, or any other application system
that supports LU6.2 protocols.

In addition, this implementation of APPC supports a number of extensions that assist the development of client/server
applications within NCL or spanning other APPC platforms.

Before writing NCL procedures that use these APPC facilities, you should familiarize yourself with the fundamental APPC
concepts and implementation procedures. For more information, see Reference. In addition, see IBM's Communications
Server SNA Programmer's LU 6.2 Reference, which is the authoritative source for detailing the LU6.2 verb set.

APPC Conversations

NCL procedures (and transaction programs in general) communicate by establishing a communication path called
a conversation. Conversations use LU6.2 sessions to exchange data and protocols between the communicating
procedures. All conversations consist of three main phases:
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• Conversation initiation (allocation and attach processing)
• Data exchange (sending and receiving data operations)
• Conversation termination (deallocation processing)

Once a conversation is allocated to a session, a send-receive relationship is established between the participating
programs. Initially, the procedure that requested the conversation is allowed to issue send data verbs while the other
procedure issues receive data verbs. This send-receive relationship can change many times during the life of the
conversation.

To terminate the conversation the procedures request deallocation processing, by issuing the appropriate deallocate verb.
The following sections give a detailed description of the conversation phases and the associated verbs.

NOTE
This implementation of APPC enables NCL procedures on the same system to communicate without the need to
use SNA sessions. This is a highly effective means of data transfer between NCL processes.

LU6.2 Verb Set

The LU6.2 verb set defines a structured means of communication between two programs. A strict protocol exists at many
layers in the LU6.2 implementation, including the definition of the application verb set and conversation states. Most
APPC requests are handled by the NCL &APPC verb, while conversation state and other status indicators are accessible
to NCL through a range of system variables.

&APPC Verb

All actions on a conversation are supported through the &APPC verb. The specific request is identified by the keyword
immediately following the &APPC verb. In general, the keyword identifying each request corresponds closely to the LU6.2
architected verb syntax such that the specific LU6.2 architected verb is apparent from the NCL syntax. The relationship
between the NCL options and the LU6.2 architected verb set is described in the reference section for the particular
&APPC request. The set of &APPC requests is as follows:

• &APPC ALLOCATE_DELAYED
• &APPC ALLOCATE_IMMEDIATE
• &APPC ALLOCATE_NOTIFY
• &APPC ALLOCATE_SESSION
• &APPC CONFIRM
• &APPC CONFIRMED
• &APPC DEALLOCATE
• &APPC FLUSH
• &APPC PREPARE_TO_RECEIVE
• &APPC RECEIVE_AND_WAIT
• &APPC RECEIVE_IMMEDIATE
• &APPC RECEIVE_NOTIFY
• &APPC REQUEST_TO_SEND
• &APPC SEND_DATA
• &APPC SEND_ERROR
• &APPC TEST

NOTE
Your product does not support LU6.2 sync-point processing, and hence the verbs and states that implement this
are unsupported.
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Conversation States

Conversations are managed by transition through a number of states. The state of a conversation is reflected in the
&ZAPPCSTA system variable, and can be one of the following:

• RESET
• SEND
• RECEIVE
• DEFER_RECEIVE
• DEFER_DEALLOCATE
• CONFIRM
• CONFIRM_SEND
• CONFIRM_DEALLOCATE
• DEALLOCATE

Conversation Processing

Only a small number of verbs are acceptable to NCL from any given conversation state, otherwise a state error ensues.
Following the successful completion of each verb, either the state remains unchanged, or a single state transition is
possible. This means that the programmer can always determine the next course of action for the conversation. If verb
completion is not successful then further analysis of the reason, by examination of conversation status fields, might be
required to determine the most appropriate course of action to follow.

In the simplest analysis, the APPC protocol is a flip-flop communication channel where, in normal operation, the
procedure currently sending controls the data flow. Hence, the first speaker procedure continues sending data until it
decides to stop. It might decide to stop only when all data has been sent. For example, after sending a request for a
database query, to reverse the direction of data flow and receive the response. Or it might pause during transmission to
request confirmation (actual receipt by the partner procedure) of that portion of the data sent so far.

Only when the current speaker changes direction can the partner procedure send data the other way. However, if
some condition arises that is generally unrecoverable, an error indication can be sent to the current sender to cause
transmission to cease, and allow the current receiver to enter send state.

Within your product, all information being sent is buffered until enough data is accrued to warrant transmission, or the
need for some application response dictates that an actual network transmission take place. This provides for efficient
use of network resources, but means that to synchronize local and remote processing, the application must manage the
protocol appropriately. This is achieved through use of the confirmation protocols.

Return Codes and System Variables

Following each verb the &RETCODE and &ZFDBK system variables are set to indicate the success or otherwise of the
&APPC request.

In addition, for each conversation, a set of system variables is maintained that provides information concerning the
conversation status:

&ZAPPCELM
Message from an error log GDS variable

&ZAPPCELP
Product set information from an error log GDS

&ZAPPCID
Conversation identifier

&ZAPPCIDA
The conversation identifier for the transaction that started the NCL process
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&ZAPPCLNK
Local link name

&ZAPPCMOD
Session mode name

&ZAPPCQLN
Network qualified local luname

&ZAPPCQRN
Network qualified remote luname

&ZAPPCRM
Current receive map name

&ZAPPCRPI
Received protocol indicators

&ZAPPCSM
Current send map name

&ZAPPCSTA
Conversation state

&ZAPPCSYN
Conversation sync_level

&ZAPPCTYP
Conversation type

&ZAPPCWR
What_received indicator

&ZAPPCWRI
What_received short indicator

&ZAPPCRTS
Request_to_send indicator

&ZAPPCTRN
Transaction identifier

Conversation Allocation
An executing procedure establishes a communication path, termed a conversation, by the process known as allocation.
An allocation request is deemed to take place from reset state, and can be issued as one of the following verb options:

• &APPC ALLOCATE_SESSION (or just &APPC ALLOCATE)
• &APPC ALLOCATE_DELAYED
• &APPC ALLOCATE_IMMEDIATE
• &APPC ALLOCATE_NOTIFY

Transaction Identifier

One of the parameters supplied on the allocate verb is the TRANSID (transaction identifier) which directs your product
to the APPC Transaction Control Table, or TCT. An appropriate TCT entry for the transaction must be located or the
conversation fails. The TCT entry is used to verify the request before further information is extracted to complete the
request if necessary.
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Destination Selection

The TCT entry can contain default destination information, by way of a link name or network LU name, to be used for the
request. However the LINK or LUNAME parameters on the allocate verb can be used to override any TCT destination
information (and will be required if the TCT has no default destination information).

Once a destination has been isolated resources are allocated to set up the communication path, and eventually a
procedure or program is attached in the target system to service the request.

If the target system is the local system, an NCL procedure is started as an attached procedure. Such procedures are
generally written to perform a specific function, or possibly a range of functions, on behalf of the invoking procedure.

If the target system is outside of the local system, an SNA LU6.2 session connecting the remote destination must be
located. This session is then allocated to the conversation for the conversation duration. The fact that a session is
interposed between the communicating procedures is completely transparent to the allocating procedure.

Allocation and Sessions

To complete an allocation to a remote destination a session is required. If no session to that destination currently exists,
then for all requests except &APPC ALLOCATE_IMMEDIATE, an attempt will be made to establish an APPC link to the
remote LU. Other than the fact that it is an automatic link activation request, the result is no different from an operator
starting a link by command.

For the &APPC ALLOCATE_SESSION and ALLOCATE_NOTIFY requests, the verb will not complete until a session
can be assigned for the conversation. This can involve waiting for new sessions to be established, or waiting for active
conversations to end and free up a session.

For the &APPC ALLOCATE_DELAYED request, a delayed session assignment is allowed. The verb completes as though
a session can be assigned and processing continues. However, if transmission is actually required at some stage, the
procedure will be suspended until session assignment can be performed.

The &APPC ALLOCATE_IMMEDIATE request only completes successfully if a session can be guaranteed immediately
for transmission.

Set Program Initialization Parameters

User data can be passed as parameters on the allocate verb. These can be in the form of one or more NCL tokens.
Each NCL token passed as a parameter on the allocation will appear as a separate parameter in the remote end. These
parameters are available to the attached procedure as program initialization parameters, described in the next section.

Allocation Completion

After a successful allocation, the procedure is placed in send state and the &ZAPPCID system variable is set to provide
the identifier of the conversation created. More than one conversation can be allocated and operated concurrently by a
single NCL procedure.

NOTE
The allocation can complete without any transmission taking place, and hence the procedure enters send state
before the target procedure is invoked to service the request.

Attach a Procedure
At some time following allocation, data is actually transmitted to the target system in the form of an attach request.

When an attach request is received by your product, the TCT is examined to locate the procedure that will service the
request. The procedure is said to be attached and a copy of the procedure is invoked as a new NCL process.
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Client/Server Terminology

Client/server processing lends itself well to the use of APPC as a protocol. For this reason, the term client is often used
to mean the allocating procedure, and server to mean the attached procedure. Many of the &APPC verb extensions are
designed to support the client/server model.

Execution Environment

If the conversation is executed as an unsecured transaction, the procedure will execute in the background server (BSVR)
environment. Otherwise an APPC user region is located (or created and signed on if none exists), for the user ID carried
in the attach request, and the procedure started within that user region. When no further NCL activity exists in an APPC
user region it is signed off and deleted.

Access Program Initialization Parameters

Once attached, the NCL procedure begins execution as any other NCL procedure, except that it already has an active
conversation.

If program initialization parameters were passed on the allocation request, they are accessible as the standard NCL
parameters &1 &2 &3through to &n in the usual manner. Each token represents a single passed parameter and hence the
data available is limited to the current maximum token size.

Attach Processing

The conversation that attached the procedure is identified by the &ZAPPCIDA system variable and is also the current
conversation identified by the &ZAPPCID system variable. The procedure is in receive state on this conversation. An
attached procedure has access to all the usual NCL facilities and can allocate further conversations if desired.

Send Operations
Data can be sent on a conversation only from send state. Send state is entered in one of the following ways:

• Automatically following a successful allocation
• At any time when the remote conversation partner that is currently sending decides to stop sending and enter receive

state, thereby placing the local end in send state.
• After issuing a SEND_ERROR which forces send state locally

Send Data

The only verb used to send data is:

&APPC SEND_DATA

Data can be in the form of one or more NCL tokens, or it can be a Mapped Data Object, or MDO. Even where multiple
tokens are identified on the send operation, they are packaged as a single unit of transmission, called a GDS variable, to
the remote end where they will eventually become available from a single receive request.

There is no limit to the number of variables or MDOs, or total size of the GDS variable used for transmission.

Following a successful send data operation the conversation remains in send state. Otherwise the return code information
should be examined for details on the send failure.

 633



 Netmaster® Shared Content Library 12.2

Data Mapping Support

APPC can send a map name of up to 64 characters as control information when data is sent. This map name is used
by the remote system to interpret the contents of the data transmitted and indicates how it should build any local data
structures.

Data Mapping for NCL Tokens

When sending NCL tokens, a map name of $NCL is sent by default with the data to indicate that the data is comprised of
one or more NCL tokens. If the receiving system understands the $NCL structure, it can decompose the datastream into
the individual tokens sent. In this way NCL allows a single send to specify multiple tokens as a range or list, and in the
target system a single receive can re-create such a range or list. For example, the request:

&APPC SEND_DATA VARS=A* RANGE=(1,10)

can be sent, and satisfies a remote request:

&APPC RECEIVE_AND_WAIT VARS=B*

such that the variables B1,B2,...,B10 in the remote system are created with the same values as A1,A2,...,A10 in the
sending system.

You can override the map name sent. However, if a map name other than $NCL is specified the tokens are not
structured as above for output, but are simply concatenated together to form the single GDS variable which is the unit of
transmission. When communicating with a non-NCL system, this may let you construct the appropriate pieces of the data
in separate tokens before sending them as a single datastream. The interpretation of the block of data received in the
remote system is then implied by the map name sent.

Data Mapping and Mapping Services

When sending data from an MDO, the MDO name specified determines the length of the data unit to be sent. The map
name sent by default is the fully qualified map name hierarchy as defined to Mapping Services.

For example, if a CNM alert record was in an MDO named NEWS, mapped by the map named CNM, then the second
Product Set Identifier sub-vector within that record might be referenced from NCL as:

NEWS.NMVT.ALERT.PSID{2}

If the Product Identifier sub-vector within it was the subject of a send operation it can be sent by:

&APPC SEND_DATA MDO=NEWS.NMVT.ALERT.PSID{2}.PRODID

However, the fully qualified map name hierarchy for the object is:

CNM.NMVT.ALERT.PSID.PRODID

as defined to Mapping Services, and this will be the map name sent. If the target system understands this mapping
hierarchy it will reconstruct the MDO and map it accordingly. For example a receive request of:

&APPC RECEIVE_AND_WAIT MDO=NEWSREC

would result in the object being:
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NEWSREC.NMVT.ALERT.PSID.PRODID

NOTE
All name instances are now implied to be 1, as only the second PSID instance was selected for the send. No
data existing in any of the elements of the intervening name segments is sent, however the qualified names are
sent to provide the context of the actual data transmitted.

NOTE
If the entire MDO had been sent, for example:

NOTE
&APPC SEND_DATA MDO=NEWS

NOTE
then both PSIDs would be received and the entire NEWSREC structure received would be identical to the
NEWS structure sent.

NOTE
Again, you can choose to override the map name sent, allowing the target system to implement data
interpretation independently.

Send Data When Data Mapping Is Not Supported

Not all LU6.2 systems support data mapping. If data mapping is not supported (as defined in the Option Set Control Table
selected for the destination system) then no map names are sent and all data sent is always transmitted as is.

If a number of tokens are specified on the SEND_DATA request then they are simply concatenated together to form
the single unit of data transmission. If an MDO is sent then the data from the MDO comprises the entire data unit. The
structure of this data unit, and its interpretation in the remote system are the responsibility of the application developer.

Request Confirmation of Data Sent

While in send state a procedure can request confirmation of any data sent. This is achieved by the verb:

&APPC CONFIRM

Processing is suspended until the remote procedure has received all data sent up until that point and receives the
confirmation request. The normal response is:

&APPC CONFIRMED

This response indicates that all data was received and processed normally. The receipt of the confirmed response
satisfies the confirm request and allows the sending procedure to continue processing in send state.

Force Data Transmission

If deemed necessary by the procedure it can, while in send state, force the transmission of any data buffered by APPC
with the request:

&APPC FLUSH

All queued data is scheduled for transmission by this request, however it is usually unnecessary as data will be
transmitted as it accumulates during normal send operations. When a reasonable amount of data is buffered, or if
requests which require some response (such as an &APPC CONFIRM) are issued, then a transmission is scheduled
automatically by the system. A flush operation does not alter the state.
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Switch State from Send to Receive

When a procedure has completed all send operations and expects some response data from the conversation partner it
can switch from send to receive state by issuing:

&APPC PREPARE_TO_RECEIVE

&APPC PREPARE_TO_RECEIVE TYPE=FLUSH

&APPC PREPARE_TO_RECEIVE TYPE=CONFIRM

If no type is specified then it will default to FLUSH if the conversation has a sync_level of NONE, or CONFIRM if the
conversation has a sync_level of CONFIRM (as set by the allocation request and reflected in the &ZAPPCSYN system
variable).

The FLUSH option simply ensures all data is sent to the other end with a request to change direction. For the CONFIRM
option the remote procedure must issue an &APPC CONFIRMED request before the verb completes and receive state is
entered.

If data is expected in response then a confirmation can usually be avoided by simply issuing, from send state, either
request:

&APPC RECEIVE_AND_WAIT

&APPC RECEIVE_NOTIFY

These requests will perform an implied &APPC PREPARE_TO_ RECEIVE TYPE=FLUSH before placing the procedure in
receive state.

Receive Operations
Data can be received on a conversation only while in receive state. Receive state is entered in one of the following ways:

• Automatically when a procedure is attached by an allocation request
• At any time when the procedure decides to stop sending and enter receive state voluntarily
• When an error is received from the remote system, forcing the local procedure into receive state

Receive Data

The verb options available for requesting received data are:

&APPC RECEIVE_AND_WAIT

&APPC RECEIVE_IMMEDIATE

while an asynchronous notification that data has been received (without actually receiving it into target variables) can be
requested by:

&APPC RECEIVE_NOTIFY

Following notification, the RECEIVE_IMMEDIATE request can be used to retrieve the data. When data is received, it can
be placed in one or more tokens, or into an MDO.

Following a receive operation the &ZAPPCWR and &ZAPPCWRI indicators are set explaining the nature of the data
received. It is possible to get a successful receive (&RETCODE 0) when no data is placed into the target variables.
However the what-received indicator could show that some request, such as a confirm, has been received and hence the
procedure should issue the &APPC CONFIRMED response.

 636



 Netmaster® Shared Content Library 12.2

Receive Data into NCL Tokens

Either a list or range of NCL tokens can be specified as the target variables for a receive operation. For example:

&APPC RECEIVE_AND_WAIT VARS=$* RANGE=(1,20)

&APPC RECEIVE_AND_WAIT VARS=(A,B,C,D)

The contents of each variable will be set depending upon the data mapping for the conversation. If no mapping is
supported, or if the map name is other than $NCL, then the received GDS variable (which is the unit transmitted) is
segmented according to the maximum token size by default. You can specify individual segment sizes when using the list
form by specifying a parenthesized integer after each variable name, for example:

&APPC RECEIVE_AND_WAIT VARS=(A(10),B(8),C(4),D(32))

If mapping is supported and the map name is $NCL, then the received GDS variable, which is the unit transmitted, is
assumed to be correctly formatted by the sending NCL system. Its structure maintains the contents of the individual
tokens that were specified on the send operation, and the target variables are reconstructed identically.

In any case, no data transformation takes place. If the transmitted data contains characters that cannot be displayed,
subsequent processing might require its conversion to hexadecimal characters (through the &HEXEXP built-in function).
This is your responsibility.

If insufficient variables are supplied to receive all the data transmitted in the data unit, the residual data is lost.

NOTE
The received map name is in the &ZAPPCRM system variable.

Receive Data into an MDO

As an alternative to the use of NCL tokens an MDO can be specified as the target for a receive operation, for example:

&APPC RECEIVE_AND_WAIT MDO=APPCREC

The MDO is structured depending upon the data mapping for the conversation. If no mapping is supported, or if the map
name is unknown to Mapping Services, then the data from the received GDS variable which is the unit transmitted forms
the entire contents of the MDO. The MDO is unmapped, but the MDO name refers to the entire data transmitted.

If mapping is supported and the map name is known, then the data from the received GDS variable which is the unit
transmitted, is assigned into the MDO, specified according to the map name received. If the map name consisted of
more than one name segment, then the first name segment is assumed to be the actual map name, and the remaining
segments qualify the data in the usual Mapping Services manner.

For example, if the map name received was:

CORPORATE.PAYROLL.EMPLOYEE

and the receive specified was:

&APPC RECEIVE_AND_WAIT MDO=USER

then the MDO structure named USER.PAYROLL.EMPLOYEE and mapped by the Mapping Services map name
CORPORATE, is assigned the received data. However if the map name CORPORATE was unknown to Mapping Services
then the MDO structure named USER contains all the data and it is unmapped.

You can determine the received map name through the &ZAPPCRM system variable and process the MDO contents
accordingly. For example, if a transmitted map name is unknown to Mapping Services, or is an invalid Mapping Services
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map name, the data can be placed into an unmapped MDO. The map name is then examined and the MDO assigned to a
new structure with Mapping Services mapping through the &ASSIGN verb.

Respond to a Confirmation Request

Following a receive operation, the &ZAPPCWR might indicate that a confirmed response is required if the &ZAPPCWR
value is:

CONFIRM

CONFIRM_SEND

CONFIRM_DEALLOCATE

in which case the procedure can respond:

&APPC CONFIRMED

after which receive state, send state, or deallocate state is entered respectively.

Receive a Send Indication

Following a receive operation, the &ZAPPCWR can indicate that the local procedure has entered send state if the
&ZAPPCWR value is SEND. This indicates that the remote end has completed its send operations and has entered
receive state.

Receive a Deallocation Indication

Following a receive operation, the &ZAPPCWR can indicate that the conversation has been terminated unconditionally
by the remote procedure. In this case &RETCODE 4 is returned, and the &ZAPPCWR value is DEALLOCATE, the only
allowable action is to issue:

&APPC DEALLOCATE TYPE=LOCAL

after which all conversation information is removed from the system.

Error Processing
  

Either conversation partner can send an error indication at any time by issuing &APPC SEND_ERROR.

When issued from send state, the remote end (in receive state) will get a return code indicating
program_error_no_truncation, and &RETCODE is 8. This indicates that the error sent did not cause any loss of data. No
state changes occur.

When issued from receive state, the remote end (in send or receive state) will get a return code indicating
program_error_purging, and &RETCODE is 8. This indicates that the receiver is purging all subsequent data sent and the
sender has an obligation to enter receive state (if it has not already done so).

The effect of a SEND_ERROR is to halt communication and place the error sender in send state. However it should be
used with discretion as it is most disruptive of normal data flows. Usually a reason for the error will follow as a normal data
send operation.

Some errors can be detected by the APPC Services layers, and will appear as svc_error_purging and so on. For example,
if a procedure which is one end of a conversation terminates abnormally, a deallocate abend condition is raised and
an error notification is sent to the other partner. A message accompanies such a condition and will appear in the log of
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the remote system. It can be accessed through the &ZAPPCELM system variable before the &APPC DEALLOCATE
TYPE=LOCAL statement is issued.

Conversation Deallocation

Regardless of which end started a conversation, any procedure can terminate it from send state by issuing one of the
deallocate requests:

&APPC DEALLOCATE

&APPC DEALLOCATE TYPE=FLUSH

&APPC DEALLOCATE TYPE=CONFIRM

&APPC DEALLOCATE TYPE=ABEND

If no type is specified, then it will default to FLUSH if the conversation has a sync_level of NONE, or CONFIRM if the
conversation has a sync_level of CONFIRM (as set by the allocation request and reflected in the &ZAPPCSYN system
variable).

A TYPE=CONFIRM deallocation is conditional upon the remote procedure issuing an CONFIRMED response. The only
other valid response is a SEND_ERROR, which means the conversation remains active and the error sender is placed in
send state. If &RETCODE of 0 is returned the deallocation was successful.

A TYPE=FLUSH or TYPE=ABEND is unconditional as long as the request is accepted. A &RETCODE of 0 indicates that
the conversation is terminated.

Sample Conversations

A set of simple APPC conversations illustrating the use of the &APPC verb is provided in the distributed sample library.

&APPC Return Code Information

All &APPC verb options complete by setting a number of NCL variables with return code information.

General completion information is contained within the &RETCODE system variable and qualified by the &ZFDBK system
variable. &RETCODE values of 0 and 4 occur in normal operation, while &RETCODE values of 8 or higher indicate an
error condition. If an error is detected, the &SYSMSG user variable is set providing an explanation of the error condition.

A number of APPC system variables are available providing information about the current conversation being operated.
For example, following a receive operation the &ZAPPCWR and &ZAPPCWRI (what-received indicators) provide
information about what satisfied the operation.

NOTE
 For more information about &RETCODE and &ZFDBK system variable settings, see the &APPC verb
description in the NCL Reference section in this documentation.

Application Design

An important aspect of APPC programming is the consideration of application design. The protocol and verb set provided
by APPC does not dictate a specific mode of use and can be flexibly adapted to a number of situations. In this sense,
the application's use of the APPC verb set should be considered as part of the overall application design, and this further
implies that the application spans the conversation.

Thus what is ostensibly a single application can be split into two (or more) procedures which communicate using the NCL
&APPC verb. This form of application lends itself well to client-server type roles. Commonly, the client procedure will act
as the man-machine interface, providing the presentation aspects of the application.

The server procedure can deal with the data organizational aspects of the application, fetching and returning to the
presentation procedure one or more records depending upon the request.

There are some important advantages in this approach:
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• The code for handling the functional or presentation aspects is physically separate from the code for dealing with
data organization aspects. This simplifies the processing required in each part, and assists future maintenance. For
example, the server procedure could be completely replaced at any stage to handle a new database or file system.

• As the code is separate, the procedures can be executed in different systems without any change to the application.
For example, the client end can always reside in a work station while the server end is in a host system. However, they
can also execute within the same system. An additional advantage is that should a server procedure need to be moved
to another system, for example if a database has been moved, then no code changes are necessary. Simple changes
to the APPC Control Tables can be used to redirect transactions to the new system.

• Procedures are executed on demand. Rather than initializing a process to wait for work, the required procedure can be
attached when a demand for its services is received.

Advanced Program-to-Program Communication Extensions
Your product offers a number of extensions to assist in establishing communications using client/server processing
concepts. These extensions assist in application development between different platforms, but might not be supported by
other products which implement APPC.

APPC Extended Verb Set

The following verbs are available to the APPC in your product:

• &APPC ATTACH_DELAYED
• &APPC ATTACH_IMMEDIATE
• &APPC ATTACH_NOTIFY
• &APPC ATTACH_SESSION
• &APPC CONNECT_DELAYED
• &APPC CONNECT_IMMEDIATE
• &APPC CONNECT_NOTIFY
• &APPC CONNECT_SESSION
• &APPC DEREGISTER
• &APPC REGISTER
• &APPC RPC
• &APPC SEND_AND_CONFIRM
• &APPC SEND_AND_DEALLOCATE
• &APPC SEND_AND_FLUSH
• &APPC SEND_AND_PREPARE_TO_RECEIVE
• &APPC SET_SERVER_MODE
• &APPC START
• &APPC TRANSFER_ACCEPT
• &APPC TRANSFER_CONNECT
• &APPC TRANSFER_REJECT
• &APPC TRANSFER_REQUEST

APPC Transactions

In addition to user-defined transactions, the APPC in your product supports a number of system transactions that assist in
NCL communication, especially in the area of client/server processing. These transactions are as follows:

START
This is used to initiate a new NCL process in either the local or a remote system
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RPC
This is used to call a procedure in either the local or a remote system in the manner of a remote procedure call

ATTACH
Establishes a standard APPC conversation by attaching an NCL procedure by name, rather than indirectly
through a transaction identifier

CONNECT
Establishes a conversation connection to an existing NCL process in either the local or a remote system.

These system transactions are automatically defined in the Transaction Control Table during system initialization, but can
be modified by the installation if necessary using the REPTRANS, DELTRANS and DEFTRANS commands.

START Transaction-Remote Process Start

The APPC in your product incorporates the system START transaction that allows any NCL procedure to be started as a
new process through the &APPC START request. For example:

&APPC START PROC=proc DOMAIN=test ... 

The system TCT entry for the START transaction is used to complete the conversation setup options, including the
transaction security requirements.

Any procedure that is designed to be started through the usual START command can be started in this manner by
using APPC. The started procedure need not be aware that it was started through APPC. It has no access to the APPC
conversation that established the new process and has no requirement to use any APPC facilities.

The new process can be created in any of the following ways:

• As a dependent process (of the requesting process) in the local region
• As an independent process within the same region as the requesting process
• As an independent process within any APPC region (where authorized) in the local APPC system
• As an independent process within any APPC region (where authorized) in any connected product APPC system

The initiating process can request an immediate indication of the success or failure of the new process creation. It can
pass the usual procedure initiation parameters to the target procedure. In addition, any subset of NCL variables, or
MDO data, can be copied from the environment of the initiating procedure to that of the new process. Once the request
completes all links between the initiating process and the new process are lost, and the new process operates completely
independently of the initiating process.

NOTE
When a process is started as a dependent process, the usual NCL relationships hold true.

Remote Procedure Call (RPC) Transaction

The APPC in your product incorporates the system RPC transaction that allows any NCL procedure to be executed from
the context of the calling procedure through the &APPC RPC request. For example:

&APPC RPC PROC=proc LINK=link23 PARMS=(A,B,C)

The system TCT entry for the RPC transaction is used to complete the conversation setup options, including the
transaction security requirements.

Many procedures that are designed to be called from another procedure through the usual EXEC command can operate
successfully in this manner using APPC. However, the only context that can be transferred between the calling procedure
and the remote procedure, is in the form of NCL variables and MDO data. All other resources in the calling environment
(such as files, internal read queues, and so on) remain the strict domain of the calling procedure. The called procedure
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need not be aware that it was started by using APPC, has no access to the APPC conversation that established the call
path, and has no requirement to use any APPC facilities.

The target procedure is started as an independent process in the same or any connected product APPC system, with the
context passed. The calling procedure is suspended until the remote procedure completes its execution and terminates.
However, the called procedure need not be aware that it was invoked via a remote procedure call.

When the remote procedure terminates, control is returned to the calling procedure with an indication of the success or
failure of the request. Shared NCL variable information can be passed back on return. If the called procedure terminates
abnormally, or APPC communication is lost to a remote system, the appropriate error information is returned.

The new process can be created in any of the environments allowed for a remote process start.

ATTACH Transaction-Allocate a Procedure

The APPC in your product incorporates the system ATTACH transaction that allows any NCL procedure to be attached
and establishes the usual APPC conversation connection. For example:

&APPC ATTACH PROC=proc DOMAIN=test

This form of allocation proceeds as a special internal transaction. It sets up the conversation with the nominated
procedure without the requirement to set up a Transaction Control Table entry for the procedure. The system TCT
entry for the ATTACH transaction is used to complete the conversation setup options, including the transaction security
requirements.

NOTE
This form of allocation can be useful between systems where the procedure name is obtained indirectly, but
should not be thought of as a general replacement for the use of the Transaction Control Table.

Once started, the conversation is available in the attached procedure, exactly as it would had a standard allocation
request been issued. The conversation is operated by both partners in the usual manner.

CONNECT Transaction-Connect to an Active Process

The APPC in your product incorporates the system CONNECT transaction that requests a connection between the
a client procedure and any other active NCL process to act as a server. It establishes the usual APPC conversation
connection. For example:

&APPC CONNECT NCLID=nclid DOMAIN=test

This form of allocation proceeds as a special internal transaction, and sets up the conversation between the client and
the nominated server process if permitted by the server. The system TCT entry for the CONNECT transaction is used to
complete allocation options.

NOTE
The process must be active or the conversation will terminate with an allocation failure.

Once connected, the conversation is available in the target procedure exactly as it would had a standard allocation
request been issued. The conversation is operated by both partners in the usual manner.

APPC Client/Server Processing

APPC is a general application protocol for communication between any two programs in an SNA environment. It can be
used to deliver data in substantially one direction-such as a file transfer. It can be used for a complicated dialog-such as a
terminal to application datastream. However, it can be easily adapted to implement communication along the client/server
processing model.
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The usual model of client/server processing is that there are potentially many clients, and usually a smaller number of
servers, in a distributed processing environment. The clients request information and they are served that information by a
server. A simple question, followed by one or more related responses, is an example of this approach, however the actual
dialog could be more complicated.

Ideally the client does not nominate the server, but merely requests a particular type of service, and depending upon
configuration options, the transaction will be directed to an appropriate server for processing.

Server Processes

A server is a single NCL process that can accept connections from one or more clients, either serially or concurrently,
at the server's discretion. Registration of the server is successful if the server name is unique within some scope, as
determined by the server name registration request. Registration of the server name can be tied to process creation such
that if the registration is unsuccessful the process creation fails. Alternatively, an executing process can attempt to register
itself as a server at any time.

A transaction that starts an NCL procedure can now indicate, through the Transaction Control Table, that, once attached,
the target NCL procedure is to be registered as a server process. A server process can also be started by the usual
START command before any communication is necessary.

In general, any NCL process, regardless of whether or not it has a registered server process name, can in fact behave
as a server process. That is, any active NCL process can accept client connections. Server name registration provides a
mechanism for preventing duplication of server processes, but, more importantly, assists in targeting the correct server by
supplying a meaningful name. While a server is active, new transactions can target the process and request connection.
Such transactions can, at the server's discretion, be queued to the server through the APPC transfer mechanism in your
product or automatically connected to the server for immediate operation.

Any process that has a registered server name can be targeted, by defining transactions in the TCT that allocate that
particular server name. If the server is not active, the first transaction selecting a TCT entry for that server name will start
the server process. Subsequent transactions locate the active server process and queue a connection request. Any user
defined transaction can target a server in this manner. In addition, the ATTACH and CONNECT transactions allow a
server to be targeted by the requestor.

Client/Server Connection Mode

During server process creation and initialization, all client connection requests that target the process remain pending until
the server declares its operational mode for client connection. It can choose to automatically accept new connections,
request notification before accepting connections, or reject connections.

Connections only apply to new conversations targeting an active process such as:

• Any standard transaction where the TCT entry indicated a server name as target, and the server is active
• Any ATTACH transaction that targets a server name, and the server is active
• Any CONNECT transaction that always targets an active NCL process

However an explicit conversation transfer request, resulting from an &APPC TRANSFER operation, is not considered a
connection request and its mode of operation is unchanged.

The connection mode chosen by the server depends upon whether it intends to serialize connection processing, or
operate multiple conversations concurrently. It can also depend on whether the server makes any use of the PIP data
sometimes present with new conversations.

Automatic Connection Mode

The server declares it will operate in automatic connection mode by issuing the following statement after process
initialization:
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&APPC SET_SERVER_MODE CONNECT=ACCEPT

or

&APPC REGISTER SERVER=server CONNECT=ACCEPT

Following this statement any pending connection requests, or any subsequent connection requests, are automatically
connected to the server and available to operate immediately in receive state. When using this mode no access to the PIP
data, if present, for a new conversation is available. Hence this mode of operation is unsuitable for servers that service
transactions making use of PIP data.

Since all new conversations connect in receive state, after an automatic connection they would satisfy a receive request
that specifies any active clients. For example:

&APPC RECEIVE_AND_WAIT ID=CLIENTS VARS=A*

or

&APPC RECEIVE_NOTIFY ID=CLIENTS

Any conversation that connected to the server, that is any client conversation, can satisfy such a receive. However,
conversations started by the server, even if they are in receive state, do not satisfy these requests. In either case a new
connection, or an existing conversation where more data had just arrived, could satisfy the receive request.

Conversations are serviced in the order that data arrives. The actual conversation satisfying the receive is identified by
the usual &ZAPPCxxx system variables. The server, having received some data, can choose to operate that conversation
specifically to satisfy the client, before issuing the generic receive against all clients to process the next item of work, thus
serializing server activity.

Notification Mode

As an alternative, the server can declare it will operate in notification mode by issuing:

&APPC SET_SERVER_MODE ...  CONNECT=NOTIFY

or

&APPC REGISTER ...  CONNECT=NOTIFY

Once this mode is set any pending connection requests, or any subsequent connection requests, are notified to the server
by an event message being queued to the process's internal environment. This message is the same as that created
by a transfer request from another process, and the server accepts or rejects these connections in the same manner
as a transfer request. An &INTREAD statement can be used to receive the notification, informing the process of the
conversation identifier that is pending connection. The server can choose to accept the connection request and begin
processing the transaction. For example:

&APPC TRANSFER_ACCEPT ID=&id VARS=PIP*

In this case, it is possible for the server to obtain any PIP data present in the attach request. However, the server might
choose to reject the new transaction. For example:

&APPC TRANSFER_REJECT ID=&id RETRY=YES
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This is manifested in the remote allocation system as an allocation failure, with a reason of either:

TRANS_PGM_NOT_AVAIL_RETRY

or

TRANS_PGM_NOT_AVAIL_NO_RETRY

If the connection is accepted, the conversation is connected in receive state and is operated in the usual manner. This
form is most useful when the server is to continue to operate in notification mode, by using the asynchronous form of
receipt. For example:

&APPC RECEIVE_NOTIFY ID=CLIENTS

Rejection Mode

Servers can optionally mask off further connections by setting the connection mode to reject, as follows:

&APPC SET_SERVER_MODE CONNECT=REJECT RETRY=NO

In this case the RETRY option can be YES or NO, and subsequent connections are rejected as for a transfer reject. This
can be useful where the server is terminating to indicate whether or not processing can be retried.

Transfer a Conversation

Your product supports some implementation-specific &APPC verb options that allow an active conversation to be
transferred from one NCL process to another. These are as follows:

&APPC TRANSFER_REQUEST

&APPC TRANSFER_ACCEPT

&APPC TRANSFER_REJECT

The TRANSFER_REQUEST option requires that a target NCL identifier be specified. This NCL process is then notified
of the transfer request by a message queued to its internal environment. It can accept or reject the conversation transfer
(as indicated by the syntax shown previously) which completes the transfer request. After the transfer, the requesting
procedure has no access to the conversation.

A transfer can only take place while the conversation is in send or receive state. Most likely this is immediately following
the completion of an allocate or attach request. Using this technique it is possible to pass additional conversations to a
process that is already handling other conversations.

Using APPC to Communicate with Other Systems
 

About APPC

APPC allows programs to communicate and exchange data using a common set of communication protocols.
Communication takes place between programs using LU Type 6.2 sessions.

APPC is supported on a wide variety of both IBM and non-IBM platforms. This allows distributed applications to be
developed in a heterogeneous networking environment. Although APPC standardizes communication between such
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applications, the programs themselves can reside on differing hardware and software platforms, and be written in different
programming languages.

APPC employs a peer protocol. This means that a program's APPC behavior is not restricted in operation due to the
network node where it resides. Nor is the node's communications ability a determining factor in application design.

APPC provides a set of common services available to an application through an architected verb set. The verb set
has a direct relationship with underlying LU6.2 session protocols, but the application itself is written in a manner totally
independent of SNA sessions. Only those internal services that support the verb set in a particular product implementation
are concerned with managing session activity.

Transaction Programs and Conversations

When two programs communicate using APPC, they do so via a communication path called a conversation. All activity
that occurs as a result of APPC communication is called a transaction and the programs involved are known as
transaction programs. Terms such as client/server processing or distributed transaction processing, are often used to
describe this form of data processing.

One feature of APPC is that two programs do not have to be running to start communications. APPC allows a program in
any LU to request the invocation of a program in any other LU to fulfill its processing requirement. The program achieves
this through a process known as allocation, which establishes a conversation, and sends an attach request that the
nominated program be invoked to service the remote LU of the conversation.

The invoked program is said to be attached in the remote LU. An attached program can itself attach other programs.
These all form part of the same transaction, but each communication instance between programs is considered a
separate conversation.

Within the product region, any NCL procedure can issue an allocation request to start a conversation with another
procedure or program. These can be in the same or another network LU. When the region receives an incoming request
to attach a program, an NCL procedure is started to service the conversation.

Conversations and Sessions

Each conversation is mapped to an LU6.2 session. While a conversation is active it has exclusive use of that session. An
active conversation must terminate before any other can begin on that same session. This means that any one session is
seen by LU6.2 conversations as a serially-shared resource.

Concurrent Conversations

To conduct concurrent conversations between any two programs, the use of parallel sessions must be supported between
them. The number of concurrent conversations that can be established between programs is dependent upon the number
of parallel sessions available.

NOTE
Applications running under a PU Type 2.0 node, such as PC-based applications, must always play the role of
Secondary LU and are restricted to a single LU6.2 conversation at any given time. Use of Node Type 2.1 and
independent LUs allows such devices to play the role of a Primary LU (BIND sender) and also allows a parallel
session capability.

Share a Single Session

To share a single session for all transactions, conversations should be relatively short-lived. The conversation turnover
and available session limit should be considered in program design and session configuration.
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Conversation Handling

Within the product region, NCL procedures acting as transaction programs are concerned only with the management of
their conversations. All aspects of conversation to session mapping and session management are handled by the LU
Services components of your product region and VTAM.

Session Polarity

Each LU6.2 session has a designated polarity indicating which LU is the contention winner. This polarity can be
negotiated during the session BIND phase but is then fixed for the session.

The LU designated as contention winner controls conversation allocation activity for the connection. It has the right to
initiate conversations at any time without notifying the LU at the other end. Conversely, the LU designated as contention
loser must request permission from the contention winner LU before it can start a conversation on that session.

For a parallel session connection the typical configuration is to support enough contention winner sessions in each
direction to service concurrent demand for conversation initiation from each LU of the connection.

Conversation Types

There are two types of conversation supported by APPC:

• Basic conversations-for use by SNA Services programs only
• Mapped conversations-support user transaction programs

Both basic and mapped conversations use the LU 6.2 session in the same way. The only difference is the manner in
which they are operated at the LU6.2 protocol boundary. At this boundary there is one verb set for mapped conversations,
and another for basic conversation. There are also some type-independent verbs.

Your product supports the allocation of conversations as mapped or basic. Because of the high level nature of the NCL
verb interface, all conversation operation is equivalent to the LU6.2 mapped conversation verb set.

APPC Option Sets

APPC consists of basic facilities that all implementations must support. In addition to these facilities there are other more
advanced facilities that are named option sets. An option set is comprised of a number of optional facilities. Optional
facilities are grouped into sets so that the implementation choices are restricted to these sets, and not each individual
option.

A full list of all LU6.2 Option Sets is contained in the SNA Transaction Programmer's Reference Manual for LU Type 6.2.
The following section describes the option sets that are supported by your product.

APPC Option Set Support

The following option sets are supported:

Conversations between programs located at the same LU
Allows a program to allocate a conversation where the remote program is in the same LU as the local program.

Delayed allocation of a session
Allows a program to allocate a conversation and begin sending data before a session can be assigned to support
the conversation.

Immediate allocation of a session
Allows a program to allocate a contention-winner session only if one is immediately available, otherwise the
allocation fails.

Session-level LU-LU verification
Provides LU security by designating a password to verify the identity of a remote LU.
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User ID verification
Allows a program to allocate a conversation with user verification by means of a supplied password or an already-
verified indicator where appropriate.

PIP data
Allows a program to allocate a conversation and supply program initialization parameters to the attached remote
program.

Logging of data in a system log
Allows a program to record error information in a system log.

Flush the LU's send buffer
Allows a program to explicitly cause data transmission on a session.

Prepare to receive
Allows a program to change from send to receive state with a number of different options.

Receipt with wait
Allows a program to operate a number of conversations and be notified when information is available on any one
of them.

Receive immediate
Allows a program to request any data on a conversation but continue processing if none is available.

Test for request-to-send received
Allows a program to test whether a request to send indication has been received on a conversation.

Data mapping
Allows a program to request the mapping of data by the local and remote LUs.

Get attributes
Allows a program to obtain information about a mapped conversation.

Supported APPC Products

This implementation of APPC lets you communicate with the following products or components:

• Other domains
• CICS/OS/VS V1.7
• OS/2 Comms/Manager
• CommLink SNA/LU6.2
• APPC/MVS

It is possible that other APPC products that have not been tested will also operate with your product.

Define APPC Links
APPC links can be defined in two ways:

• Statically-using the LINK command
• Dynamically-using APPC table definitions

The type of APPC link you define is dependent on your needs. A static APPC link is used for one-off APPC connections. A
dynamic APPC link is necessary if you want APPC links to be established on demand.

For more information about static APPC links, see Reference.
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Define Dynamic APPC Links

To define dynamic APPC links identify the components that can take part in APPC communication and their operational
requirements to the local domain. These definitions are kept in APPC tables maintained by a set of product commands.
The table definitions perform the following functions:

• Relieve NCL from the task of fully specifying all the parameters required to initiate a conversation. This simplifies
allocation requests.

• Provide validation for both locally and remotely initiated conversation requests. This provides a level of integrity before
allowing communication to take place.

• Include information concerning destination attributes relevant to LU6.2 usage and for controlling resources such as
sessions. This information allows your product to modify its behavior to suit a variety of LU6.2 implementations.

• Most importantly, these tables allow on-line maintenance of LU6.2 operational facilities, including aspects of control
over NCL transactions without resorting to the modification of NCL procedures.

The APPC tables support the separation of the APPC programming facilities from the session support facilities. This
allows NCL procedures to be developed and maintained in isolation from the changing network requirements.

There are four control tables that can be defined:

Transaction Control Table (TCT)
Associates transaction program identifiers with transaction program names

Dynamic Link Table (DLT)
Defines those LUs with which the local domain allows LU 6.2 sessions to be established.

Option Set Control Table (OSCT)
Defines those options, supported by a particular LU, that are connected to your product through LU 6.2 session
communication

Mode Control Table (MCT)
Defines mode names, the session characteristics they represent, and the number of sessions they support

APPC Table Requirements

Although there are four APPC tables and each supports many parameters, it is not necessary to define all of the tables
or parameters. In most cases the system provides default values. The following gives an indication of table definition
requirements:

• Transactions for which both ends of the conversation run in the same domain, need only a TCT definition to define for
each transaction the name of the NCL procedure that will service the request.

• LU6.2 connections that use the default option set, only need TCT and DLT definitions. This is sufficient to authorize
single session connections to service conversations requiring no security and no data mapping support, and is
appropriate for typical communication between your product region and work stations running APPC.

• LU6.2 connections that use advanced options (for example, specific logmode) need all four table definitions. Such
advanced options are likely to be required to enable sophisticated use of APPC between one domain and other
domains or CICS systems.

How APPC Control Tables Interact

An APPC link can be started from either the remote or the local domain as a result of a conversation allocation request
(for example, an &APPC ALLOCATE) or an operator command (for example, LINK START). In either case the relevant
DLT entry is located using the link name or LU name depending on which one was provided.

A DLT definition is needed for each remote LU that is to be connected to your product region using LU6.2 sessions.
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Link activation processing will then locate the OSCT entry nominated in the DLT definition and its associated MCT entries.
The information from these tables is used to activate a link with the desired properties (for example, parallel sessions). If
no OSCT or MCT entries are associated with a DLT definition default options and modes are used.

Example: APPC Table Interactions

When an NCL procedure issues an allocation request the transaction ID is used to locate the TCT entry. If no destination
information was provided in the &APPC ALLOCATE verb the link name or LU name in the TCT are used (if defined) to
determine if the link is active. If the link is not active, the LU name or link name is used to locate the relevant DLT entry
and link activation then proceeds as described in the following figure.

This figure show APPC table interactions during the activation of links.

Figure 13: Define APPC Links

Define APPC Tables

The following sections describe how to define each of the APPC control tables.

Define a Transaction Control Table

The Transaction Control Table (TCT) is used to define all transactions to your product. Each TCT entry can be used to
control allocation requests, attach requests, or both. A conversation cannot proceed without referencing a valid TCT entry.
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All transaction identifiers and transaction program names (TPN) must be defined in a TCT to relate each transaction
identifier to the appropriate TPN. Therefore, when a program issues an allocation request it uses a transaction identifier to
indicate which transaction program it wants to communicate with. The system relates this identifier to the TPN.

The TPN is carried in the attach request sent to the remote domain. At the remote domain attach processing will use the
TPN to start the correct program to service the request. The TPN is therefore known to both LUs that are to participate in
a conversation. Transaction identifiers are only known locally to each LU.

Define Transactions

The DEFTRANS command is used to define a TCT. This command lets you define transactions between your domain and
another LU.

Example: Define Transactions

To define a transaction with a transaction ID of DBQUERY and a TPN of DB01, enter the following command:

DEFTRANS TRANSID=DBQUERY TPN=DB01

When an NCL procedure wants to invoke a transaction with a transaction ID of DBQUERY, the TCT entry is located
and the associated TPN is extracted. The TPN and any other information specified in the TCT entry is sent in an attach
request to the remote system specified by the NCL procedure on the &APPC ALLOCATE verb.

If you want the transaction to start the NCL procedure DBQRY01 in the remote system, define the name of the procedure
by using the PROC operand of the DEFTRANS command. This TCT entry must reside in the remote system.

Define a Qualified Transaction

You can use the same transaction ID to invoke a different TPN name during certain circumstances, such as, testing a new
version of an NCL procedure.

Do this by defining a qualified transaction entry in the TCT and specify the same qualifier in the DLT entry that defines
the remote LU to the local domain. The qualifier is specified by the QUAL operand of the DEFTRANS and DEFLINK
commands.

Generic Transactions

A transaction identifier can have the same common suffix as the name of the transaction procedure it subsequently
invokes-for example, the transaction identifier DBUPDT and the procedure APPCUPDT have the suffix UPDT in common.
If there are many transactions starting with a fixed prefix such as DB that invoke procedures with a fixed prefix such as
APPC but with the same variable suffix, a single generic transaction definition can be used to service them.

Generic transactions are defined by specifying masks for the transaction IDs, TPNs, and procedures in the TCT entry.

Specify a Default Destination

The destination of an APPC transaction request can be specified by using the &APPC ALLOCATE verb or in the
TCT definition. If no destination is specified on the &APPC ALLOCATE verb, the destination in the TCT is used. If
no destination is specified on the &APPC ALLOCATE verb or in the TCT, a default destination of ENV=CURRENT is
assumed.

If the same destination always services a transaction request, you can specify a default destination in the TCT definition.
To specify a default destination in a TCT definition, specify one of the following on the DEFTRANS command:
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• A link name using the LINK operand
• An LU name using the LUNAME operand
• A product domain ID, using the DOMAIN operand
• The NCL environment using the ENV operand (for local conversations)

Example: Specify a Default Destination

To define an APPC link with a transaction ID of DBQUERY, a TPN of DB01, and a link name of NMB, enter the following
command:

DEFTRANS TRANSID=DBQUERY TPN=DB01 LINK=NMB

NOTE
For more information about the options that can be specified in a TCT, see the description of the DEFTRANS
command in the online help.

Maintain TCT Definitions

You can replace or delete a TCT definition by using product commands. The REPTRANS command lets you replace an
existing TCT definition with new values. The DELTRANS command lets you delete a TCT table definition.

NOTE
For more information, see the online help.

Define a Dynamic Link Table

A Dynamic Link Table (DLT) is used to support the dynamic addition of different types of links, including INMC and APPC
links. In the case of APPC the DLT is used to define those LUs with which the local system will allow automatic link
activation. Two types of APPC links can be defined, those that support parallel LU6.2 sessions and those that support only
a single LU6.2 session.

To specify a DLT, use the DEFLINK command.

Example: Define a Dynamic Link Table

To allow an APPC link with an LU of NM1, enter the following command:

DEFLINK TYPE=APPC LUNAME=NM1 LINK=NM1

The DLT supports other options including the specification of a password for link level security.

Specify an Option Set

To include support for option sets, specify an OSCT definition with the OPSET operand. When an APPC link is activated,
the OSCT is then accessed to determine the optional features it is to support.

If an option set is not nominated or the one nominated can not be found during link activation, the system uses a default
option set. The default defines a parallel session link with no data mapping support and no conversation level security
support for the connected system.

Maintain DLT Definitions

DLTs are maintained by using the REPLINK and DELLINK commands. REPLINK lets you replace a DLT definition.
DELLINK lets you delete a DLT definition. For more information, see the Online Help.
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Define an Option Set Control Table

An Option Set Control Table (OSCT) is used to define the optional features that the APPC link supports during
communication. The option sets provide these optional features.

To define an OSCT, use the DEFOPSET command. You can specify single or parallel session links by using the
PARSESS operand. However, if not specified, the default is parallel sessions.

During the activation of a link, the OSCT entry nominated in the DLT definition for the destination is used to determine the
supported options and to indicate the associated mode names.

Example: Define an Option Set Control Table

To define an OPSET of NMOPSET with single session links issue the following command:

DEFOPSET OPSET=NMOPSET PARSESS=NO 

NOTE
For more information, see the description of the DEFOPSET command in the online help.

Nominate Mode Names

An OSCT entry can be associated with up to four mode names. You can use the MODE operand to specify the names of
the MCT entries that define the LU6.2 mode names associated with this OSCT entry. Multiple mode names are useful for
parallel session links to group sessions with similar characteristics. If no mode names are specified in the OSCT definition,
a default mode is used during link activation.

Maintain OSCT Definitions

OSCTs are maintained with the REPOPSET and DELOPSET commands. Use the REPOPSET command to replace an
OSCT definition and the DELOPSET command to delete an OSCT definition.

NOTE
For more information, see the online help.

Define a Mode Control Table

To request a session with certain characteristics specify a mode name on the allocation request or a Mode Control Table
(MCT) definition in the OSCT. The MCT definition specified contains an LU6.2 mode name which has associated session
characteristics.

To define an MCT entry, use the DEFMODE command.

Example 1: Define a Mode Control Table

To define an MCT entry with the name LU62PARL which references the LU62PARL mode name, enter the following
command:

DEFMODE MODE=LU62PARL MODENAME=LU62PARL

Example 2: Define a Mode Control Table

To define an MCT entry without the MODENAME operand enter the following command.

DEFMODE MODE=LU62PARL

The name of the MCT entry is used as the LU6.2 mode name.
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VTAM Logmodes

To associate an LU6.2 mode name with specific session characteristics (for example, Class of Service, session level
pacing), some implementations of APPC require the matching VTAM logmode names with the derived characteristics to
be defined to the MCT via the LOGMODE parameter. If omitted, the VTAM default logmode values for those parameters
are used.

NOTE
Your product can successfully initiate sessions using LU6.2 mode names with or without matching VTAM
logmode names. However, other implementations, such as CICS and OS/2, require the LU6.2 mode name to
match the VTAM logmode name to successfully activate sessions initiated by these products.

Specify Modes for Single Session Links

If you are using single session links, the primary use of the MCT entry is to derive a VTAM logmode name if session
establishment is initiated by your product.

Specify Modes for Parallel Session Links

If you are using parallel session links, mode names can be used to partition the available sessions into logical groups, with
slightly different characteristics.

Example: Specify Modes for Parallel Session Links

To define a parallel session mode that supports a maximum of ten sessions, a minimum of two contention winner
sessions for the local domain, and a minimum of two contention winner sessions for the remote system enter the following
command.

DEFMODE MODE=LU62PARL SESSLIM=10 MINWIN=2 MINLOSE=2

Default Modes

If you do not nominate an option set in the DLT definition, both the default OSCT and the default MCT are used at
link activation. The default MCT is the first entry in the MCT or if no entries are defined an internal default applies with
MODENAME=APPCMODE, SESSLIM=20, MINWIN=5 and MINLOSE=5, no logmode name is defined. The same applies
if you nominate an MCT entry in your OSCT but the nominated modes can not be found.

Maintain MCT Definitions

MCT entries are maintained with the REPMODE and DELMODE commands. The REPMODE command lets you replace
an MCT entry. The DELMODE command lets you delete and MCT entry.

NOTE
For more information about these commands, see the online help.

APPC Security

APPC links provide the following two levels of security:

• Link level security, or LU-LU verification
• Conversation level security

Link Level Security

Link level security is a session level security protocol exchanged during session activation to confirm the identity of the
partner LU. This confirmation requires the use of an eight-character password known to both LUs that comprise the link.
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The password is not transferred on the session but used to encrypt data. The other LU analyzes the encrypted data to
determine whether the password is correct.

The password is a 2- to 16-byte hexadecimal string. The string is defined on the DEFLINK command or supplied by
an operator on a LINK START request. When a password is present, your product invokes LU-LU session verification
processing. If verification fails for any reason, then link and session activation fails.

Example: Link Level Security

To specify a password of X'A1B2C3D4' in a DLT definition for SYSB, enter the following command:

DEFLINK LINK=B LU=SYSB TYPE=APPC PASSWORD=A1B2C3D4

If PASSWORD is not specified when defining the DLT and a password is not given in the LINK START command, LU-LU
verification is not performed.

Conversation Level Security

Conversation level security is used to verify the identity of the partner transaction program. The relevant security
information (for example, user ID and password) is sent in the attach request and is verified by the receiving LU. If the
correct security information is not supplied the request is rejected.

A TCT is used to define the level of conversation security required by a given transaction. When an NCL procedure issues
an allocation request the TCT entry is used to determine the level of security information that needs to be included in the
attach request to be sent to the remote LU.

Run a Secured Transaction

To run a secure transaction define the SECURITY operand of the DEFTRANS command in a TCT entry. Options on
the operand are: NONE, SAME, USER, and USERPSWD. The default is NONE which means that the transaction runs
without security.

Example: Run a Secured Transaction

To secure the transaction for DBQRY01 with the user's password, enter the following command:

DEFTRANS TRANSID=DBQRY01 TPN=DB01 SECURITY=USERPSWD

When an allocation for the DBQRY01 transaction is issued, the password for the user environment is passed to the
destination for verification.

Security Options

If you specify SECURITY=SAME in the TCT, the allocation assumes the security of the request source. If you specified
the user ID and password on the allocation request, it assumes the same as if you had specified SECURITY=USER. If
you do not specify any user information, it assumes the same as if you had specified SECURITY=NONE.

For allocation requests, security is performed for a transaction under the following conditions:

• The NCL procedure which issued the request is running in a signed-on environment
• The USERID and PASSWORD operands were specified in the allocation request

Otherwise it will run as an unsecured transaction.

Incoming attach requests that contain security information result in a secured transaction and if no security information is
present the transaction runs as unsecured.
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Conversation Level Security and NCL Procedure Environments

NCL procedures running in a signed-on user environment can issue allocation requests for secured transactions without
specifying their user ID and password. If an NCL procedure is running in an environment that is not protected by a user ID
and password signon, it can only request allocation of secured transactions by specifying the USERID and PASSWORD
operands in the allocation request.

For incoming attach requests the TCT security level determines the type of NCL environment in which the NCL procedure
nominated to service the transaction is run. An attach request for an unsecured transaction results in the NCL procedure
being started in the background server (BSVR) region.

If the request is for a secured transaction, a special APPC region is created (if none already exists) for the user. The user
is signed on using normal security procedures. This happens before the transaction can be started.

Secured transactions require a signed-on environment before execution is permitted. An attempt to start such a
transaction in some other environment fails with a security error return code.

Specify Security for APPC Links with Remote Systems

The OSCT is used to indicate the security options that can be accepted from a remote LU. To specify security parameters,
use the SECURITY operand of the DEFOPSET command. The options for the operand are: NONE, USER, and
USERPSWD.

If you specify NONE, the local system does not process any security information sent by the remote LU in an attach
request. The remote LU can invoke unsecured transactions only.

If you specify USERPSWD, user IDs and passwords are accepted from the remote LU and passed to the local security
system for verification. However, the already verified indicator is not accepted.

If you specify USER, then USERPSWD is assumed and in addition the already verified indicator is also supported. If the
indicator is set, a request for user ID authorization is made to the local system to validate the region without a password.

APPC Region Use

NCL procedures, defined in the TCT to service secured transactions, execute in a special APPC region built-in response
to an attach request for a specific user ID. Normally all attached requests for the same user ID execute in the same APPC
region. When the last NCL procedure completes execution the region is deleted.

To restrict the building of an APPC user region to a given user ID, specify a DLT entry using the USERENV operand of the
DEFLINK command. The options for the operand are GLOBAL or LINK.

If GLOBAL (the default) is specified, an APPC region is built to service all attach requests from the same user ID from any
remote LU.

If LINK is specified, an APPC region is built to service attach requests, for a given user ID, received from the remote LU
defined by the DEFLINK definition.

Activate APPC Links

You can activate a link in the following ways:

• Manually-via a LINK START command
• Automatically-as the result of an allocation request

Start Links Manually

To start an APPC link manually use the LINK START command.

Example: Start Links Manually
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To start an APPC link from SYSA, issue the following command:

LINK START=NMB TYPE=APPC

Deactivate Links Manually

Regardless of the way an APPC link is started it remains active while any sessions are active even when all conversation
activity ceases. If all sessions on the link have closed then the link will automatically deactivate.

To stop the link at any other time, use the LINK STOP command. You can specify different options (DRAIN, QUIESCE,
and FORCE) to influence the way the link deactivates.

If DRAIN is used (the default), all conversation activity is serviced before closing the link. If QUIESCE is used, active
conversations are allowed to complete normally, but pending conversations complete with an allocation error. If FORCE is
used, all conversations are terminated (with a resource failure return code) and link deactivation proceeds immediately.

Example: Deactivate Links Manually

To deactivate the link to NMB by using the LINK STOP command with the DRAIN option, enter the following command:

LINK STOP=NMB TYPE=APPC

Start Links Automatically

A request to establish an APPC link may come from:

• The remote LU
• The local domain via a conversation request
• An operator request

Provided the correct definitions are in place any program issuing an allocation request can cause link activation if the link
is not already active.

The LU name of a network node must be defined in the DLT to authorize automatic LU6.2 session activation between the
remote LU and the local domain.

Session Initiation Requests

For a link to be activated automatically, a request to initiate an LU6.2 session must come from a source in the network. All
requests can be categorized as coming from one of three sources:

• An external logon request
• An external BIND request
• An internal NCL procedure request

Whenever the first session between your product region and some other network node is requested, the Dynamic Link
Table is examined to determine whether the link is authorized, and establish any special options for the link.

External Logon Request

An external logon request arises when these three conditions occur:

• An LU in the network requests a session between the product region and either itself, or some other LU
• The product region is to be the primary session partner
• The logmode specified contains LU6.2 session parameters
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Successful processing of such a request results in a BIND being issued to the target LU. The target LU can accept
the BIND as it is, negotiate certain BIND parameters, or reject the BIND outright. If not rejected, the negotiated (or
unchanged) BIND response is returned to your product region and, if acceptable, the session establishment is complete.

External BIND Request

An external BIND request arises when these three conditions occur:

• An LU in the network requests a session between the product region and itself
• The product region is to be the secondary session partner
• The BIND contains LU6.2 session parameters

Successful processing of such a request results in your product accepting (or negotiating) the BIND from the LU, and the
session is established.

Internal NCL Procedure Request

The internal NCL request, &APPC ALLOCATE, can be sourced from any executing NCL procedure to request an APPC
conversation with some remote LU. If no suitable sessions are available to that LU, and the session limit (as defined in
the MCT) has not yet been reached, then the product region issues a session setup request to VTAM using the logmode
name from the MCT, whereupon session initiation proceeds as for an external logon request.

NOTE
Wherever your product initiates a session, it is the primary session partner, and no logmode is required because
the LU6.2 BIND is formatted according to the options for the link.

Sessions where your product region is the secondary session partner must be initiated by the other (primary) session
partner. This does not restrict any session usage as it is a peer relationship, and aspects regarding session polarity (such
as which LU is contention winner) are negotiable.

How Session Establishment Works

Regardless of the source of the session initiation request, and whether your product region is to be the primary or
secondary session partner, session establishment proceeds through a number of phases:

• Phase 1. Session parameter validation ensures that the BIND to be sent (when processing a logon request), or BIND
received (when processing an unsolicited BIND), is a valid LU6.2 BIND within the parameters supported by the product
region.
If necessary, the BIND parameters are modified before being sent to the secondary LU, or negotiated with the primary
LU, so that they are within the bounds supported by the product region.

• Phase 2. The unqualified network LU name provided by VTAM is extracted. If other LU6.2 sessions already exist with
this network node, or are in the process of being established, then Step 3 is performed; otherwise Step 4 is performed
next.

• Phase 3. Where other LU6.2 sessions exist, or are activating, to the destination involved, additional checks are made
to determine whether the new session is acceptable within the session limits determined by the MCT entries (see Step
5). If so, the session is accepted as a parallel session without further processing; otherwise it is rejected.

• Phase 4. Where no other LU6.2 sessions exist, and none are being activated, to the destination involved, the
unqualified network LU name is used to locate a matching entry in the DLT. If an entry cannot be located the session
initiation is rejected. Otherwise the DLT details are extracted and used to initialize the APPC link connection. If an
OSCT entry was nominated in the DLT, it is located and the processing options are extracted.

• Phase 5. The OSCT entry determines whether this link supports parallel sessions or not. Any mode names listed for
the OSCT entry are used to locate the corresponding MCT entries, and the details of each MCT is extracted to form a
valid MODE name list for this destination. For each mode name, this list contains the session limits for that mode, as
well as other session control information.
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Note: If a session initiation request comes from an &APPC ALLOCATE verb, Phase 4 and 5 are performed first, before
the session setup request is passed to VTAM. Following this, and for all other session initiation types, processing begins
at Phase 1 when VTAM notifies the region of the arrival of a logon request or BIND request.

Single Session Links

When the OSCT entry indicates that parallel sessions are not supported, an external BIND request to establish a
parallel session link is rejected. Only a single session link can be established if the OSCT entry has been defined with
PARSESS=NO. Hence only one conversation at a time can be active on such a link, and other conversation requests
must queue, pending session availability.

If the session setup request comes from the local domain (via a LINK command or NCL procedure allocate request), the
product region attempts to set up a contention winner session. However, the polarity of the session can be negotiated
by the secondary LU. If the session setup request comes from outside the local domain, the region accepts the session
polarity without negotiation.

Parallel Session Links

When the OSCT entry indicates that parallel sessions are supported, an external BIND request to establish a single
session link is accepted, and a single session link is set up. An external BIND request to establish a parallel session link is
accepted and session limits negotiation is initialized.

For a parallel session link, the product region initializes the link session limit as the sum of the session limits for each
mode defined for the link. An attempt is made to initially activate sessions within each mode to at least reach the
minimum contention winner counts for the mode. Additional sessions may be activated if conversation demand cannot be
immediately serviced by the available sessions.

During link initialization a special transaction known as Change Number of Sessions (CNOS) is executed for parallel
links. This transaction negotiates the session limits for the defined modes before sessions are established. The CNOS
transaction may be subsequently invoked on demand, such as by remote LU request, to renegotiate session limits at any
stage of link operation.

Session Selection for Conversations

When an allocation request targets a particular link an attempt is made to locate a session to be used by the conversation.
If an idle contention winner session is located then it is assigned. If not, the conversation goes into a pending allocation
state, awaiting a session for the conversation.

For a pending allocation on a parallel session link, further efforts are made to isolate a usable session. Where the number
of contention winners can be increased (according to the session limits) then a new session is started. Otherwise, if an
idle contention loser session is located, a bid is made to use that session.

For a pending allocation on a single session link, if the session is a contention loser session and it is idle, a bid is made to
use that session.

In general, when a conversation enters a pending allocation state, one of three events can occur to provide a session for
its use:

• An active conversation ends, freeing up a contention winner session for the pending conversation.
• A new contention winner session starts and becomes available for the pending conversation.
• A response to previous bid indicates that the remote end will allow the conversation to commence on a contention

loser session.

Conversations remain pending until one of these events frees a session for use, or until the allocation request is otherwise
canceled. An allocation may time out (if a time-out period is specified on the allocation), or a link termination condition may
cause the cancellation of all pending requests for the link.
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Deactivate Links Automatically

APPC links deactivate automatically when all sessions on the link have been closed.

APPC Link Definition Examples
The following examples illustrate typical APPC table definition requirements to establish LU6.2 connections between the
following:

• Two domains (SYSA and SYSB)
• Two domains (SYSA and SYSB) that require security verification
• The product region and a remote LU
• Two domains (SYSA and SYSB) using a qualified transaction
• Two domains (SYSA and SYSB) using a generic transaction

Each example uses a database query application with transaction identifier DBQUERY, a TPN of DB01, and a server NCL
procedure DBQRY01.

When defining mode names in the examples, the MODENAME parameter has been omitted in the DEFMODE command,
so that the LU6.2 mode name defined is the same as the name of the MCT entry (MODE parameter).

Run Conversations Within the Same Domain

The two LUs of an APPC conversation are run in the same domain to develop a database query application and test it. No
sessions are established, no session related definitions are needed, and session overheads are eliminated. Only the TCT
entry needs to be defined, with the name of the local domain as the destination LU.

To define an APPC link within the same domain, SYSA

1. Define the following TCT entry in SYSA:

DEFTRANS TRANSID=DBQUERY TPN=DB01 LU=SYSA PROC=DBQRY01

2. Issue an allocation request from an NCL procedure in SYSA for DBQUERY.

The allocation processing locates the TCT entry and determines that the destination is the local domain. This has the
effect of starting DBQRY01 in SYSA. During this processing there is no need to reference any of the session related
tables DLT, OSCT or MCT.

Run with Already Verified Security

An APPC link is to be established between two domains SYSA and SYSB. The link is to service transactions that may
require data mapping support.

To define a link between SYSA and SYSB with data mapping support

1. Define the following DLT entries in SYSA and SYSB that specifies an OSCT entry that supports data mapping:

DEFLINK LINK=L01 LU=SYSB TYPE=APPC OPSET=NMMAP (in SYSA)

DEFLINK LINK=L02 LU=SYSA TYPE=APPC OPSET=NMMAP (in SYSB)

2. Define the following OSCT entry, NMMAP, in both domains:

DEFOPSET OPSET=NMMAP MODE=MODELU62 SEC=USER MAP=YES +

LOG=YES PARSESS=YES

SEC=USER indicates that the already verified indicator is to be accepted from the remote domain
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NOTE
If you want the link to be a single session link, specify the PARSESS=NO operand and a MODE that
supports single session links in the OSCT entry.

3. Define the following MCT entry, MODELU62 in both domains:

DEFMODE MODE=MODELU62 SESSLIM=4 MINWIN=1 MINLOSE=0

The LU6.2 mode name defined is MODELU62 which supports a maximum of 4 sessions.
4. Define the following TCT definitions in each domain to allow the invocation of the DBQURY01 NCL procedure:

DEFTRANS TRANSID=DBQUERY TPN=DB01 LINK=L01

MODENAME=MODELU62 (in SYSA)

DEFTRANS TRANSID=DBQUERY TPN=DB01 PROC=DBQRY01 (in SYSB)

A default mode name for conversation allocation has been specified.
5. An NCL procedure in SYSA issues an allocation request for DBQUERY.

The TCT entry is located and an attach request for DB01 built. The link name L01 in the TCT is used to locate the
DLT and to determine the LU name of the destination, SYSB. The OSCT entry NMMAP nominated in the DLT and the
corresponding MCT entry MODELU62 nominated in the OSCT are also located. If the link is not already active the DLT
entry is used to start link activation and a parallel session link with data mapping support is established.
Once the link is active and a session is available the attach request for DB01 is sent to SYSB. Attach processing finds
the TCT entry for DB01 and the NCL procedure, DBQRY01 is started.

Run an APPC Link Between a Domain and a Remote LU

An APPC link is to be established between a domain and an OS/2 work station. The link is to service transactions with no
data mapping requirements.

OS/2 requires that the mode name match a valid LU6.2 VTAM logmode, therefore in addition to a DLT, you need to define
an OSCT and its associated MCT.

To run an APPC link between your domain and an OS/2 workstation

1. Define the following DLT in your domain:

DEFLINK LINK=WRKS01 LU=OS2001 TYPE=APPC OPSET=WRKSOPST

WRKSOPST is the name of the OSCT entry to be used.

NOTE
Ensure that you enable APPC links in your OS/2 system.

2. Define the following OSCT entry in your domain:

DEFOPSET OPSET=WRKSOPST MODE=LU62SESS LOG=YES MAP=NO

LU62SESS is the name of the MCT entry to be used.

NOTE
If you want the link to be a single session link, specify the PARSESS=NO operand and a MODE that
supports single session links in the OSCT entry.

3. Define the following MCT entry in your domain:

DEFMODE MODE=LU62SESS LOGMODE=LU62SESS SESSLIM=20 +

MINWIN=1 MINLOSE=0

The LU6.2 mode name defined is LU62SESS and supports a maximum of 20 sessions. A logmode has been specified
and is the same as the LU6.2 mode name LU62SESS. OS/2 requires mode names to match a valid VTAM logmode
entry.

 661



 Netmaster® Shared Content Library 12.2

4. Define the following TCT entries so that the DBQUERY transaction can be invoked from the workstation and the
database interrogated in SYSA:

DEFTRANS TRANSID=DBQUERY TPN=DB01 PROC=DBQRY01

5. A program running in the workstation issues an allocation request for TPN DB01.

Your domain receives an LU6.2 session request from LU OS2001. The LU name is used to locate the DLT for LU
OS2001. The associated OSCT and MCT are also located. A parallel session link with no data mapping support is
established. The workstation sends an attach request for DB01 to your domain. The TCT for DB01 is located by your
domain and the procedure DBQRY01 is started to service the transaction.

Run a Qualified Transaction

A database query application runs between two domains SYSA and SYSB. The DBQUERY transaction is invoked from
SYSA to send an attach request for DB01 to SYSB, where the NCL procedure DBQRY01 is run. A new version of this
procedure (DBQRY01T) needs to be tested using TPN DB01TEST and the transaction qualifier TEST.

To use the APPC link to test the new NCL procedure

1. Define the qualifier TEST in the DLT entry in SYSA by issuing the following command:

DEFLINK LINK=B LU=SYSB TYPE=APPC QUAL=TEST

Ensure that you stop and restart the link to put this qualifier into effect.
2. Define the qualified entry in the TCT entry in SYSA by issuing the following command:

DEFTRANS TRANSID=DBQUERY TPN=DB01TEST QUAL=TEST

3. Define a TCT entry in the remote system (SYSB) for the procedure being tested by issuing the following command:

DEFTRANS TRANSID=DBQUERY TPN=DB01TEST PROC=DBQRY01T

4. Issue an allocation request for DBQUERY.

The existing unqualified TCT entry is used to resolve the name of the destination. The destination name is used to
determine that the qualifier TEST is in effect (as defined in the DLT). The TCT entry for DBQUERY qualified by TEST is
located and used to complete the allocation request. An attach request for DB01TEST is sent to SYSB where the TCT
entry for DB01TEST is found and DBQRY01T is run.

Run a Generic Transaction

Two domains SYSA and SYSB are connected via an APPC link. Transactions starting with the prefix DB (for example,
DBQUERY, DBPUT, DBUPDT) are to be allocated in SYSA. The NCL procedures to service these transactions start with
the prefix APPC (for example, APPCQRY, APPCPUT, APPCUPDT). This can be done using a single generic TCT entry.

To define a single TCT entry to service all of the above transactions

1. Define the following TCT entry in SYSA:

DEFTRANS TRANSID=DB* TPN=TP* LINK=B

2. Define the following TCT entry in SYSB:

DEFTRANS TRANSID=DB* TPN=TP* PROC=APPC*

3. Issue an allocation request in SYSA for transaction ID DBUPDT.

This matches the TCT entry DB*. The matching characters in the transaction name are removed and the remaining
characters (UPDT) are appended to the generic TPN (TP*) to get TPUPDT. This is the TPN sent to the remote domain.
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It matches the TCT entry for TP* and again the matching characters are removed. The remaining characters UPDT are
appended to the generic procedure name APPC* to form the NCL procedure name APPCUPDT to be started.

Program-to-Program Interface
 

Uses of PPI

Program-to-Program Interface (PPI) provides a general-purpose facility for programs, written in any language, to
exchange data. It also provides a facility for any program to forward a generic alert to your product.

As PPI is available to any environment, not just NCL, PPI provides a simple, powerful technique to access your product
from outside.

For example, an NCL process could provide a batch program with the ability to issue selected product commands and
return the results of the command to it.

No special authorization is required to use PPI, and it does not depend on having your product running. The PPI
implementation can use either Cross-Memory Services or Service Request Block (SRB) scheduling.

The NCL &PPI verb provides access to the Program-to-Program Interface in your product. This interface allows any
programs, executing on the same system, written in almost any programming language to freely exchange information.

The API provided by the Program-to-Program Interface is described in IBM's Tivoli NetView Application Programming
Guide: Program to Program Interface.

The PPI services can be provided by the subsystem interface for your product (SSI) or by the Tivoli NetView Subsystem
Interface.

CNMNETM Module

The IBM Tivoli NetView Application Programmer's Guide discusses the CNMNETV module that you call when using the
PPI API. A similar module, CNMNETM, with an alias of CNMNETV, is provided. You can have the application programs
load this module, or you can link edit this module with the programs. The module is fully reentrant and can be placed in
the PLPA.

Currently, the IBM version and this version of the module are incompatible with each other's implementation of the PPI.
That is, the IBM CNMNETV module does not work in the PPI environment of your product, and conversely.

A subsystem is available for your product, which runs as a separate job or started task. This job or task allows PPI to
stay active regardless of whether your product is active. A command control interface between the subsystem and your
product allows control of the subsystem from any suitably authorized product command environment.

 663



 Netmaster® Shared Content Library 12.2

Structure and Data Flow

As this illustration shows, programs issue calls to CNMNETM (CNMNETV) to send data to the nominated receiver
program. The data is buffered in the SSI address space in queues associated with each receiver. When data is available
for a given receiver, your product posts an ECB that the receiver can wait on. The receiver can then call CNMNETM using
a receiver function to obtain the next data buffer.

NOTE
Data is not directly moved from sender to receiver. The buffering allows the sender or receiver to run
asynchronously.

Interface Details

A brief overview of the interface follows.

1. Programs construct a request parameter block (RPB) that contains details about a call to PPI.
2. A program then issues a CALL to CNMNETV (CNMNETM). The program passes the RPB as the only parameter

(standard linkage, R1 pointing to the word containing the RPB address).
3. Upon return, the RC field in the RPB contains the return code. Depending on the call and the return code, other data

can be provided.
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NOTE
For more information about the correlation between the &ZFDBK and &RETCODE system variables, see the
&PPI verb description in the Network Control Language Reference Guide.

The following functions can be provided in the RPB function code field:

Function code 1-inquire about PPI status
This function code allows an application program to determine if PPI is available and active in the system. A
return code of 10 indicates that it is available.

Function code 2-obtain receiver status
This function code allows an application program to determine the status of a named receiver program. Return
codes indicate whether the receiver is defined, and whether it is presently active.

Function code 3-obtain ASCB and TCB addresses
This function code allows programs in languages that do not support the ability to obtain ASCB or TCB
addresses, the addresses of these control blocks. They are needed for other PPI calls.

Function code 4-define and initialize receiver
This function code allows a program to define itself as a receiver. The program provides a unique one- through
eight-character receiver name and queue limit. Following this call, the receiver is defined, and other programs can
send data to it.
The receiver can optionally be defined as authorized. This option prevents programs that are not APF authorized
from sending data to it.

Function code 9-deactivate a receiver
This function code allows a defined receiver program to deactivate itself. The queue limit can be optionally
altered. If a receiver program (Task) terminates without issuing this call, it is automatically deactivated.

Function code 12-send a generic alert
This function code allows any program to send a generic alert to your product. The alert is sent to the defined
receiver NETVALET, which receives these generic alerts in NMVT format, and forwards them on to NEWS.

Function code 14-send a data buffer
This function code allows any program to send a data buffer to any defined receiver (active or inactive). The
receiver is notified if necessary.

Function code 22-receive a data buffer
The function code allows a receiver program to receive the next available data buffer. If no buffers are available, a
return code informs the receiver.

Function code 24-wait on an ECB
This function code allows a program in a language that does not support ECB waiting, to wait for data to arrive.

Function code 60-obtain a unique name
This function code, available only in this implementation of PPI, allows a program to obtain a unique 8-character
ID. Although the programs that only send data do not require a unique ID, all receivers must have a unique ID.
This service is provided to allow a sender to obtain a unique ID. The sender can then register itself as a receiver
for a two-way conversation.

&PPI Verb
All PPI facilities can be accessed using the &PPI verb. A keyword immediately following the &PPI verb identifies the
specific request. These keywords generally correspond to the various functions described in the API.

The full set of &PPI requests is:
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• &PPI ALERT
• &PPI DEACTIVATE
• &PPI DEFINE
• &PPI RECEIVE
• &PPI SEND
• &PPI STATUS

NOTE
 For more information about the &PPI verb, refer to the NCL Reference section in this documentation. 

Return Codes, System Variables, and User Variables

Following each execution of the &PPI verb, the &RETCODE and &ZFDBK system variables are set to reflect the success
or otherwise of the request. &RETCODE contains a normalized return code. &ZFDBK contains the PPI return code.

NOTE
 For more information about the correlation between the &ZFDBK and &RETCODE system variables, see the
&PPI verb description in the NCL Reference section in this documentation. A table shows the returned values of
each of these system variables.

Other system variables are:

&ZPPI
Indicates whether this system appears to support PPI or not.

&ZPPINAME
Contains the PPI receiver ID that this NCL process is registered as.

Some &PPI functions set specific NCL user variables:

&PPISENDERID
Set to the PPI ID of the sender of a received message.

&PPIDATALEN
Set to the actual received data length, in bytes.

Determine PPI or Receiver Status

The STATUS option of the &PPI verb allows an NCL process to determine the status of PPI itself (available or not), or the
status of a PPI RECEIVER (by using the ID=name operand).

In either case, the process can examine the &RETCODE and &ZFDBK system variables after the request. If &RETCODE
is 0, then PPI or the receiver is available or defined.

Define the Process as a Registered PPI Receiver

By using the DEFINE option of the &PPI verb, an NCL process can register itself as a receiver. A 1- to 8-character name
can be supplied, which must be unique (that is, not presently defined to PPI or currently inactive). If your product is
providing PPI services, an alternative is to use the ID=* option, which causes PPI to provide a unique name. This option is
useful when talking to globally named servers, as you need not worry about trying to find a unique name.

A process need not be defined to send data using the SEND and ALERT options. In this case, a sender ID of #nclid (7
characters, for example #001352) is used.
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Send a Generic Alert

One function of the PPI facility is to collect generic alerts and forward them to general CNM reporting (for example,
NEWS). The &PPI ALERT verb allows any NCL process to send an alert to CNM. The alert must be formatted as an
NMVT, including the NMVT header.

Send Data to a Receiver

The &PPI SEND verb option allows any NCL process to send data to a nominated receiver. This receiver must be defined,
but can be inactive (in which case data is queued unless the queue limit is reached).

NOTE
The receiver cannot be an NCL process at all and can reside in another address space.

NOTE
The data to be sent can be a character string, HEX data that is packed before sending, or an MDO.

Receive Data

An NCL process can receive data directed to its defined receiver ID using the RECEIVE option of the &PPI verb. That
data can come from other NCL processes, including other systems, or from other programs.

Standard parsing options, as on the other &xxxREAD verbs, can be used. Alternatively, MDOs can be received.

The WAIT operand allows the procedure to indicate whether or not it will wait if no data is available, and, if no data is
available, how long it will wait. Alternatively, the process can use WAIT=NOTIFY, to cause a message to be delivered to
the dependent response queue when data arrives, thus allowing other work to be performed. When the notification arrives
via &INTREAD, the process can reissue the &PPI RECEIVE.

Deactivate the Receiver ID

The &PPI DEACTIVATE option allows an NCL process to disconnect itself from a defined PPI receiver ID. Optionally, a
queue limit can be specified, allowing data to be queued even though no receiver is present. The ID can be reactivated
later, by this or any other NCL process.

If an NCL process that is defined to PPI terminates, an automatic deactivation occurs.

Access PPI Facilities
  

To access PPI facilities, use the &PPI verb. A keyword specified after the verb identifies each facility. The facilities take the
form of requests that can be sent to other programs, including:

• &PPI ALERT
• &PPI DEACTIVATE
• &PPI DEFINE
• &PPI DELETE
• &PPI RECEIVE
• &PPI SEND
• &PPI STATUS

NOTE
 For more information about the &PPI verb and its use, see Network Control Language Reference.
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Access PPI from NCL Processes

To access PPI facilities in NCL, use the &PPI NCL verb and two NCL system variables, &ZPPI and &ZPPINAME.

NOTE
 For more information about these verbs and system variables, see Network Control Language Reference.

NOTE
After an &PPI verb is executed from an NCL process, the &RETCODE NCL system variable contains the return
code that indicates success or failure. This value can be used as a quick test to check whether the operation
worked or not. Generally, 0 indicates that there are no problems, 4 is a warning, 8 or 12 indicate errors of some
sort. Return code 20 is only returned after &PPI RECEIVE WAIT=NOTIFY if a notification message arrives later.

If an error code is returned in &RETCODE, the &ZFDBK system variable can be used to investigate the error further.
&ZFDBK contains the actual PPI return code as returned in the RPB after a call, or a simulated return code if NCL
detected an error condition itself.

Any NCL process in the system can use PPI services with the following restrictions:

• To receive data, a process must register itself to PPI with a unique name, using the &PPI DEFINE option.
• If a process does not register itself, and sends data, the PPI sender ID used is the 6-digit NCLID (leading zeros)

prefixed with a hash (#) character.
• An NCL process can be defined as only one receiver at a time.

NCL PPI System Variables

The following system variables are available with the NCL PPI facility:

&ZPPI
Indicates whether or not PPI is available in this system.

&ZPPINAME
Contains the defined receiver ID of the current NCL process.

&RETCODE
Contains a normalized return code after &PPI verb execution. For more information, see the &ZFDBK system
variable.
As &RETCODE is set by many NCL statements, it should be inspected immediately after an &PPI statement, or
saved in a user variable for later inspection.

&ZFDBK
Contains the actual PPI RPB RETCODE value after an &PPI verb execution. It can be inspected as required
when &RETCODE indicates an error condition to determine the exact error.
As &ZFDBK is set by many NCL statements, it should be inspected immediately after an &PPI statement, or
saved in a user variable for later inspection.

&ZVARCNT
Set after a successful &PPI RECEIVE to indicate the number of NCL tokens that have had data placed in them.

NCL PPI User Variables

The following NCL user variables can be set by some &PPI verb operations:

&PPISENDERID
Set to the sender ID of a data buffer after a successful &PPI RECEIVE operation. The sender ID can contain
ampersand (&) characters.

&PPIDATALEN
Set to the actual byte length of the received data buffer after a successful &PPI RECEIVE operation.
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The &PPI RECEIVE also sets nominated user variables with the received data.

Access PPI Facilities from Other Programs

To access PPI facilities from programs other than this product, you construct calls to the PPI. To make a call, you have to
know the code for the request you are making, construct a Request Parameter Block (RPB), and specify the PPI API.

IBM's PPI uses an API module named CNMNETV to manage the data that is exchanged between programs. This product
provides CNMNETM as the PPI API which has an alias of CNMNETV.

Make PPI Calls

 To make a PPI call 

1. Construct a request parameter block (RPB) in a block of storage.
2. Make the call.

Construct an RPB

All PPI calls require an RPB. An RPB is a block of storage and must be exactly 56 bytes long. An RPB describes the
request you want to make of the PPI. The fields specified in the RPB depend on the type of request you are making. PPI
uses other fields in the RPB to return data to your program.

The following table shows the request parameter block (RPB) format and describes the fields that can be used to
construct the RPB:

NOTE
 Some fields overlap.

 Bytes  Name  Description 
00 - 03 RPBLEN A binary fullword that must contain the

length of the RPB. This field must be set
to 56 (decimal or 38 hexadecimal). For
compatibility with earlier releases of PPI,
a length of 40 (28 hexadecimal), 46 (2E
hexadecimal), or 52 (34 hexadecimal) is
permitted.

04 - 05 REQUEST A binary halfword that must be set to the
request code for the PPI call. Valid request
codes are described later.

06 - 07 RECOPT A binary halfword that must be set to one of
the following values:
0 -- No recovery is requested.
1 -- ESTAE recovery is requested. Not valid
if the program is executing in cross-memory
mode.

08 - 11 RETCODE A binary fullword that PPI sets with the
return code from the requested function.
For more information about possible return
codes, see the function descriptions.

12 - 15 WORKADR A binary fullword that must be set to the
address of a 128-byte work area. This area
must be provided on all calls to the PPI. It
need not be preserved across calls.
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16 - 19 ASCBADDR A binary fullword, that is used to contain
or return the ASCB address of the current
address space. This field is used in various
PPI calls.

16 - 23 SENDERID For those calls that require it, the one-
through eight-character sender ID. If the
supplied ID is less than eight characters, it
must be left-justified and blank-padded.

20 - 23 ECBADDR A binary fullword, returned when a receiver
is defined, containing the address of an
ECB that PPI posts when data arrives.

20 - 23 BUFFQL A binary fullword, supplied when defining
or inactivating a receiver, that contains the
receiver buffer queue limit. The supplied
value is used to limit the number of buffers
that can be queued to the receiver.

24 - 31 RECVERID For those calls that require it, the one-
through eight-character receiver ID. If the
supplied ID is less than eight characters, it
must be left-justified and blank-padded.

32 - 35 BUFFLEN A binary fullword, supplied on some PPI
calls, and returned on others, that contains
the length of a supplied buffer or data, or
the returned actual data length.

32 - 33 AUTHIND A binary halfword, used when defining a
receiver to indicate whether senders must
be APF authorized or not. The following
values are allowed:
0 -- No APF authorization is required.
1 -- Senders must be APF authorized to
send to this receiver.

34 FLAG1 Bit 0 (X'80') is set or reset by a request
code 2 (query receiver) to indicate whether
the receiver queue is full. The bit is set if
the queue is not full or reset if full.

36 - 39 BUFFADDR A binary fullword that must be set to the
address of a sending or receiving buffer on
some calls. The length of this buffer must
be set in the BUFFLEN field.

36 - 39 TCBADDR A binary fullword that must be set to the
address of the current TCB when defining
a receiver, or is returned on the 'get TCB/
ASCB addrs' call.

40 - 45 RESERVED These fields are not used in z/OS.
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46 REQIND1 Request indicator 1.
If you do not want to change an existing
receiver definition (even when the TCB/
ASCB addresses match), set bit 0 (X'80')
before issuing a DEFINE RECEIVER
(request code 4). A return code of 16 is
returned instead.
If you want to determine the version of PPI
in use, set bit 1 (X'40') before issuing a
QUERY PPI STATUS (request code 1).

47 REQIND2 Request indicator 2 (presently unused).
48 - 51 VERSION Request code 1 returns the PPI version

here if requested to (by setting REQUIND1
to X'40' before the call). The version
returned is a fullword 1 indicating Tivoli
NetView 2.4.

52 - 55 RESERVED Presently unused.

 

Specify Sender and Receiver IDs

The SENDERID and RECVERID fields of the RPB are used to specify sender and receiver IDs as required. These IDs
must adhere to the following rules:

• 1 to 8 characters-if shorter than 8 characters, must be left justified and blank padded, embedded blanks are not
allowed.

• The following characters can be used: A-Z, 0-9, @, #, $, %, &; no other characters are allowed.
• IDs starting with NETV or NETM are reserved and can only be defined by your product's main task.

Make the Call

When making the PPI call, the following conventions must be followed:

• Register 1 must point to a full word in storage that points to the RPB. The end of parmlist bit (bit 0) of the full word can,
but need not, be set.

• Register 13 must point to a standard 18-word save area.
• Register 14 must contain the return address in the calling program. This is normally done using the BALR instruction.
• Register 15 must contain the entry point of CNMNETM (or CNMNETV).
• The program must be in primary addressing mode, not secondary, AR, or HOME mode. It must be in TCB mode. SRB

mode callers and cross-memory callers are not supported.

In an XA or ESA environment, all addresses in these registers and in the pointer to the RPB must be valid for the AMODE
of the calling program. There is no requirement to be in 31 bit mode.

NOTE
If a LOAD macro was used to obtain the address of CNMNETM (CNMNETV), the top bit of the returned address
can be set. It is acceptable to use BALR, BASR, or BASSM to call it.

NOTE
Most high-level languages follow the conventions automatically.

Upon return, registers are restored. Register 15 is set to 0. It does not contain a return code. The return code is in the
RPB.
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Sample PPI Calls

Some examples of PPI calls in various languages follow:

Assembler
CALL CNMNETV, (RPB)
CALL (R15), (RPB)

PL/1
CALL CNMNETV (RPB);

C
CNMNETV (RPB);

COBOL
CALL 'CNMNETV' USING RPB

NOTE

• Broadcom recommends that CNMNETV not be link-edited with the program.
• In Assembler, use the LOAD macro to load CNMNETV and save the returned address.
• In PL/1, use the FETCH statement to load CNMNETV.
• In COBOL (VS COBOL II, pointer ability is needed), use the DYNAM option.

Check PPI Status

To check the status of PPI, use request code 1. This request code allows an application program to inquire about the
status of the PPI facility. The return code indicates whether it is active or not.

The RPB fields in the following table must be set:

 Bytes  Field Name  Set to... 
00 - 03 RPLEN 56.
04 - 05 REQUEST 1.
12 - 15 WORADDR The address of a 128-byte work area.
46 REQIND1 Bit 1(X'40') if you want the PPI version

returned.
48 - 51 VERSION Binary 0 so that a back-level PPI can be

detected correctly.

The RPB fields in the following table are returned after the call:

 Bytes  Field Name  Contains 
08 - 11 RETCODE The return code.
48 - 51 VERSION The PPI version number if RETCODE 10 is

returned. F'1' indicates Tivoli NetView 2.4.
F'0' indicates a prior release.

The following return codes are possible:

10
PPI is active and available to process requests.

24
PPI is not active.
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28
PPI requests are not supported.

90
A processing error occurred.

Control Receiver Programs
There are a number of request codes that can be used to obtain information from, and control receiver programs:

2
Check the status of a receiver program

3
Obtain the ASCB and TCB addresses of a receiver program

4
Define and initialize a receiver program

9
Deactivate a receiver program

10
Delete an active receiver program

Each of these functions is described in the following sections.

Check the Status of a Receiver Program

To check the status of a receiver program, use request code 2. The return code from this request indicates whether the
receiver is defined, active, or inactive.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 2.

12 - 15 WORADDR The address of a 128-byte work area.

24 - 31 RECVERID The name of the receiver you want to
query.

The RPB fields in the following table are returned after the call:

Bytes Field Name Contains

08 - 11 RETCODE The return code.

34 FLAG The status of the receiver queue (for
RETCODE 14 and 15). Bit 0 is set if there
is space on the receiver queue or cleared if
the receiver queue is full.

The following return codes are possible:

14
The receiver program is active.
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15
The receiver program is not active.

22
The requestor is not in primary addressing mode.

24
PPI is not active.

26
The receiver program is not defined.

28
PPI requests are not supported.

90
A processing error occurred.

Obtain ASCB and TCB Addresses

To obtain ASCB and TCB addresses, use request code 3. This request code allows application programs written in
languages that do not allow you to obtain the ASCB and TCB addresses of the current program, to obtain them. These
addresses are required for some other PPI request codes.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 3.

12 - 15 WORADDR The address of a 128-byte work area.

The RPB fields in the following table are returned after the call:

Bytes Field Name Contains

08 - 11 RETCODE The return code.

16 - 19 ASCBADDR The address of the current ASCB.

36 - 39 TCBADDR The address of the current TCB.

The following return codes are possible:

0
Request completed successfully.

22
The requestor is not in primary addressing mode.

24
PPI is not active.

28
PPI requests are not supported.

90
A processing error occurred.

 674



 Netmaster® Shared Content Library 12.2

Define and Initialize a Receiver

To define or initialize a receiver, use request code 4. This request code lets you perform the following functions:

• Define a receiver -- it declares the name of the receiver and the buffer limit.
• Initialize a receiver that does not exist.
• Reactivate a defined but inactive receiver.
• Alter the buffer queue limit. This function can be performed at any time, as long as all the fields are specified, and the

TCB/ASCB addresses match those addresses of the defined receiver.
Changing the value of the buffer queue limit does not drop buffers if it is reduced. The change only prevents additional
buffers from being queued.
Prevent the accidental overwrite of an existing receiver definition by setting REQIND1 to X'80'. This flag causes an
exclusive-active check to be made, that is, if the receiver is presently active, no change is made to it, regardless of a
match on the TCB/ASCB addresses.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 4.

06 - 07 RECOPT A recovery option as required.

12 - 15 WORADDR The address of a 128-byte work area.

16 - 19 ASCBADDR The address of the current ASCB (can be
obtained by a request type 3).

20 - 23 BUFFQL The buffer queue limit: 0 to PPI maximum
parameter.

24 - 31 RECVERID The receiver ID.

32 - 33 AUTHIND 0 if senders do not require authorization or
1 if senders must be APF authorized.

36 - 39 TCBADDR The address of the current TCB (can be
obtained by a request type 3).

46 REQIND1 Bit 0 (X'80') if an exclusive-active check is
wanted.

The RPB fields in the following table are returned after the call:

Bytes Field Name Set to...

08 - 11 RETCODE The return code.

20 - 23 ECBADDR The address of the receiver ECB.

The following return codes are possible:

0
Request completed successfully -- ECB address is set.

16
The receiver program is already active, and the TCB/ASCB address did not match, or they matched but the
exclusive-active check flag (REQUIND=X'80') is set.

22
The requestor is not in primary addressing mode.
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24
PPI is not active.

25
The ASCB address is not correct.

28
PPI requests are not supported.

32
No storage is available.

36
ESTAE could not be established as requested.

40
Receiver ID is invalid.

90
A processing error occurred.

NOTE

• Only this product can define receiver ID names starting with NETM or NETV, unless the PPINETM/R parameters are
set to NO.

• The returned ECB-address field provides the address of an ECB, in the TCB key of the caller, in a protected subpool
(that is, cannot be freed by user code), that is posted when buffers are available to the receiver. Do not alter this ECB,
which is automatically cleared and posted when relevant.

• The return code is 0 if buffers are available, and 99 if the PPI facility is shutting down.
• Tivoli NetView 2.4 lets you define a receiver passing a zero ASCB address -- in this case, it does not allocate an ECB.

The SOLVE PPI does not support this feature and returns RETCODE=25 (invalid ASCB address).

Deactivate a Receiver

To deactivate a receiver program, use request code 9. If a receiver is not deactivated explicitly, it is deactivated at end of
task or end of address space of the associated task/address space. Explicit deactivation lets you reset the buffer queue
limit.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 9.

06 - 07 RECOPT A recovery option as required.

12 - 15 WORADDR The address of a 128-byte work area.

16 - 19 ASCBADDR The address of the current ASCB (can be
obtained by a request type 3).

20 - 23 BUFFQL The buffer queue limit: 0 to PPI maximum
parameter.

24 - 31 RECVERID The receiver ID.
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The RPB field in the following table is returned after the call:

Bytes Field Name Set to...

08 - 11 RETCODE The return code.

The following return codes are possible:

0
Request completed successfully -- ECB address is set.

15
The receiver program is already inactive.

22
The requestor is not in primary addressing mode.

24
PPI is not active.

25
The ASCB address is not correct.

26
The receiver program is not defined.

28
PPI requests are not supported.

36
ESTAE could not be established as requested.

40
Receiver ID is invalid.

90
A processing error occurred.

NOTE
Only the owning task/address space can explicitly deactivate a receiver.

Delete an Active Receiver

To delete an active receiver program, use request code 10. Any unreceived data buffers are purged.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 10.

06 - 07 RECOPT A recovery option as required.

12 - 15 WORADDR The address of a 128-byte work area.

16 - 19 ASCBADDR The address of the current ASCB (can be
obtained by a request type 3).

24 - 31 RECVERID The receiver ID.
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The RPB field in the following table is returned after the call:

Bytes Field Name Set to...

08-11 RETCODE The return code.

The following return codes are possible:

0
Request completed successfully -- the receiver has been deleted.

15
The receiver program is already inactive.

22
The requestor is not in primary addressing mode.

24
PPI is not active.

25
The ASCB address is not correct.

26
The receiver program is not defined.

28
PPI requests are not supported.

36
ESTAE could not be established as requested.

40
Receiver ID is invalid.

90
A processing error occurred.

NOTE
Only the owning task or address space can explicitly delete a receiver.

Send a Generic Alert
To send a generic alert, use request code 12. No special PPI setup is required.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...
00 - 03 RPLEN 56.
04 - 05 REQUEST 12.
06 - 07 RECOPT A recovery option as required.
12 - 15 WORKADDR The address of a 128-byte work area.
32 - 35 BUFFLEN The length of the generic alert data.
36 - 39 BUFFADDR The address of the generic alert data.

The RPB field in the following table is returned after the call:
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Bytes Field Name Set to...
08 - 11 RETCODE The return code.

The following return codes are possible:

0
Request completed successfully.

4
The ALERT receiver task (NETVALERT) is not active -- the alert has been queued.

22
The requestor is not in primary addressing mode.

24
PPI is not active.

26
The NETVALERT receiver program is not defined.

28
PPI requests are not supported.

32
No storage is available.

33
The buffer length is invalid.

35
Alert receiver buffer queue is full.

36
ESTAE could not be established as requested.

40
Sender ID is invalid.

90
A processing error occurred.

Note: The generic alert must include the 8-byte NMVT header.

The default buffer queue limit for the alert receiver is 1000 generic alerts.

A return code of 22 or greater means that the alert has not been copied to the alert receiver queue.

If no hierarchy or resource list subvector is provided in the generic alert, the sender ID is used as the resource name.

PPI does not release the data buffer storage. Your program must release storage if necessary.

Control Data Buffers
There are a number of request codes that can be used to control the sending and receiving of data buffers:

14
Sending a data buffer to a receiver program

22
Allowing a receiver program to receive a data buffer
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23
Purging a data buffer from a receiver program

Send a Data Buffer to a Receiver

To send a data buffer to a receiver program, use request code 14. The receiver program does not need to be active. As
long as its buffer queue limit is not exceeded, the data buffer is queued to it.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 14.

06 - 07 RECOPT A recovery option as required.

12 - 15 WORKADDR The address of a 128-byte work area.

16 - 23 SENDERID A valid sender ID.

24 - 31 RECVERID The target receiver ID.

32 - 35 BUFFLEN The length of the data buffer to send.

36 - 39 BUFFADDR The address of the data buffer to send.

The RPB field in the following table is returned after the call:

Bytes Field Name Set to...

08 - 11 RETCODE The return code.

The following return codes are possible:

0
Request completed successfully.

4
The specified receiver is not active-the buffer has been queued.

22
The requestor is not in primary addressing mode.

23
The sender program is not authorized.

24
PPI is not active.

26
The receiver program is not defined.

28
PPI requests are not supported.

32
No storage is available.

33
Buffer length is invalid.
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35
The receiver buffer queue is full.

36
ESTAE could not be established as requested.

40
Sender ID is invalid.

90
A processing error occurred.

NOTE

• If sending a buffer to a receiver defined as authorized, the sender must be APF authorized.
• After the call the data buffer is queued to the nominated receiver.
• The PPI does not release the data buffer storage. Your program must release the storage if necessary.

Allow a Receiver to Receive a Data Buffer

To allow a defined, active receiver to receive a data buffer, use request code 22. The next buffer in the receiver buffer
queue is made available in the user-provided area.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 22.

06 - 07 RECOPT A recovery option as required.

12 - 15 WORKADDR The address of a 128-byte work area.

16 - 19 ASCBADDR The receiver ASCB address.

20 - 23 ECBADDR The receiver ECB address -- this field is set
only when RETCODE 30 is returned.

24 - 31 RECVERID The target receiver ID.

32 - 35 BUFFLEN The length of the data buffer to send.

36 - 39 BUFFADDR The address of the data buffer to send.

The RPB fields in the following table are returned after the call:

 

Bytes Field Name Set to...

08 - 11 RETCODE The return code.

16 - 23 SENDERID The ID of the sender of this buffer.

32 - 35 BUFFLEN The actual data buffer length.

The following return codes are possible:

0
Request completed successfully.

22
The requestor is not in primary addressing mode.
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24
PPI is not active.

25
The ASCB address is not correct.

26
The receiver program is not defined.

28
PPI requests are not supported.

30
No data buffers are in the receiver buffer queue.

31
The receiver buffer size is not large enough for the incoming data buffer.

33
Buffer length is invalid.

35
The receiver buffer queue is full.

36
ESTAE could not be established as requested.

40
Sender ID is invalid.

90
A processing error occurred.

The correct ASCB address is required. This address is the ASCB address provided when the receiver was defined.

One data buffer at a time can be received. They are provided first-in-first-out order. If the call is successful, the sender ID
of the sending program is provided.

The length of the incoming buffer is provided in the BUFFLEN field after the call. If a return code 31 (buffer too small) is
given, BUFFLEN contains the required length to receive the buffer successfully. The call can be reissued after obtaining a
large enough buffer.

If no data is queued, a return code of 30 is given and the ECBADDR field is set to the ECB address, as returned by
DEFINE RECEIVER. The receiver can wait (using the WAIT macro or request code 24) until more data arrives.

Purge the Data Buffer

To allow the caller to purge the front buffer on a receiver queue, use request code 23. It is equivalent to receiving the
buffer and ignoring it, except that no receiver buffer is needed, which is useful for purging buffers that are too long.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...

00 - 03 RPLEN 56.

04 - 05 REQUEST 23.

06 - 07 RECOPT A recovery option as required.

12 - 15 WORKADDR The address of a 128-byte work area.

16 - 19 ASCBADDR The address of the current ASCB.

24 - 31 RECVERID The target receiver ID.
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The RPB field in the following table is returned after the call:

Bytes Field Name Set to...

08 - 11 RETCODE The return code.

The following return codes are possible:

0
Request completed successfully -- the front data buffer has been purged.

22
The requestor is not in primary addressing mode.

24
PPI is not active.

25
The ASCB address is not correct.

26
The receiver program is not defined.

28
PPI requests are not supported.

30
No data buffers are in the receiver buffer queue.

36
ESTAE could not be established as requested.

40
Sender ID is invalid.

90
A processing error occurred.

NOTE

• The correct ASCB address is required-that is, the ASCB address provided when the receiver was defined.
• Only one data buffer at a time can be purged.
• If no buffers are queued, return code 30 is returned.

Wait on an ECB
To allow the caller to wait on an ECB, use request code 24. This request code allows receiver programs written in
languages that do not support a WAIT service to wait for input.

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...
00 - 03 RPLEN 56.
04 - 05 REQUEST 24.
12 - 15 WORKADDR The address of a 128-byte work area.
20 - 23 ECBADDR The address of the ECB.
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The RPB field in the following table is returned after the call:

Bytes Field Name Set to...
08 - 11 RETCODE The return code.

The following return codes are possible:

0
Request completed successfully -- the ECB has been posted.

18
The ECB was not 0 on entry to this function -- it might have been already posted.

22
The requestor is not in primary addressing mode.

24
PPI is not active.

28
PPI requests are not supported.

WARNING
Use this function only if your programming language does not support a WAIT facility. Unpredictable results can
occur if the PPI subsystem is terminated while you are waiting using this request.

The ECB address is returned by a request code 4 (define a receiver).

You can wait using request code 24 after receiving a return code 30 from receive.

Remember to test the ECB post code in the last byte of the ECB for 0 (data available) or 99 (PPI shutting down).

Obtain a Unique Sender or Receiver ID
To obtain a unique sender or receiver ID, use request code 60. This request code is useful when establishing a
bidirectional conversation with another program. The other program can be a globally known program, with a known ID.
However, this program cannot use a reserved, unique ID. In this case it can use this service to obtain a valid, unique ID.

This service is only supported by this product's implementation of PPI (NetMaster PPI).

The RPB fields in the following table must be set up before the call:

Bytes Field Name Set to...
00 - 03 RPLEN 56.
04 - 05 REQUEST 24.
12 - 15 WORKADDR The address of a 128-byte work area.

The RPB fields in the following table are returned after the call:

Bytes Field Name Set to...
08 - 11 RETCODE The return code.
24 - 31 RECVERID The returned unique ID.

The following return codes are possible:

0
Request completed successfully -- a unique ID has been allocated.
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20
Function is invalid (not the NetMaster PPI).

22
The requestor is not in primary addressing mode.

24
PPI is not active.

28
PPI requests are not supported.

90
A processing error has occurred -- this error also indicates that no more unique IDs are available.

The returned ID is in the format: pppp&nnn where pppp is the 1- to 4-character PPI name prefix, as set by one of the PPI
SSI JCL parameters. If less than four characters, it is padded to four characters with ampersand (&) characters. Position
5 is always an ampersand. Positions 6 through 8 are allocated from the following characters: 0 through 9, A through Z, @,
#, $, and %. This allocation allows up to 64000 unique IDs.

Unique IDs can be reused. If an ID is obtained, defined and inactivated, and nothing is queued to it, then, subject to the
PPIINATO and PPIREUSE SSI startup parameter values, the ID can be made available for reuse.

If the PPI prefix is set to the same value as the domain ID associated with the product, then these IDs are also unique
across the connected network.

Receive Information from a Receiver Program
When you receive information from a receiver program after sending a PPI call, a number of return codes are possible.
The following table provides a full list of possible PPI return codes, a complete description of the possible causes, and all
request codes that can cause that return code.

NOTE
These are the RPB return codes. NCL interface return codes (in &RETCODE) are different. The NCL interface
returns the PPI return code in &ZFDBK for information purposes.

Return Code Description Returned on Requests
0 The PPI request has completed

successfully. The requested function has
been performed with no errors or warnings.

3, 4, 9, 12, 14, 22, 24, and 60

4 The specified receiver is not presently
active. The data buffer or generic alert has
been queued. (The receiver buffer queue
was not full).

12 and 14

10 The PPI facility is active and can be used.
This return code is good.

1

14 The receiver program is active. 2
15 The receiver program is (already) inactive.

The program is defined, but has been
explicitly or implicitly deactivated.

2 and 9

16 The receiver program is already active. The
program cannot be defined.

4

18 The ECB is not 0 (normally the receiver
ECB). This condition is not necessarily an
error because the ECB can be posted after
it was last checked.

24
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20 Request type is invalid. The passed request
code was not valid. This condition can
occur with request code 60 if this product
is not providing the PPI. Otherwise, it is
probably an error in formatting of the RPB.

Any incorrect request

22 The program is not executing in primary
addressing mode. Programs must not call
the PPI in secondary mode (z/OS). They
must be in primary mode, although they can
be in cross-memory mode (that is primary
^= home).

1, 2, 3, 4, 9, 12, 14, 22, 24, and 60

23 The program is not authorized. Attempt
to send a buffer to a receiver defined as
authorized.

14

24 PPI is not active. The SSI is not active
or PPI is not running on a SOLVE SSI
or Tivoli NetView SSI. In this product's
implementation, can also indicate that this
system does not support PPI, as it has not
built the relevant control block structure.

All

25 The ASCB address is not correct. To
deactivate a receiver or receive data, the
correct ASCB address must be supplied.

9 and 22

26 The receiver is not defined. The supplied
receiver name has never been defined to
this execution of PPI.
Note: This condition could occur if the PPI-
owning SSI is stopped and restarted.

2, 9, 12, 14, and 22

28 This product does not support PPI.
This return code cannot occur with the
implementation of the SOLVE PPI. It can
occur if Tivoli NetView is providing PPI
services.

All

30 No data buffers are available in the receiver
queue. There is no data to be received. PPI
clears the receiver ECB automatically.

22

31 The receiver data buffer length is too short
to receive the next data buffer. The RPB
buffer length contains the length of the
pending buffer.

22

32 No storage available. Unable to obtain
storage required to complete the requested
function.

4, 12, and 14

33 Invalid buffer length. The supplied RPB or
data buffer length was not valid. For a data
buffer, the length must be less than 1 or
greater than the PPI maximum buffer size
JCL parameter.

All

35 The receiver buffer queue is full. As the
queue is full, the new data buffer is not
added to the queue.

12 and 14
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36 Unable to establish ESTAE protection as
requested. Either the caller is not in home
mode, or the ESTAE gave a nonzero return
code.

All

40 The specified receiver or sender ID is
invalid. The value does not satisfy the
documented rules for these IDs, or (when
defining, deactivating, or receiving for
a receiver), starts with NETV or NETM
and the requesting task is not the SSI-
connected product region.

4, 9, 12, 14, and 22

90 A processing error has occurred. This
return code is a catch-all that covers many
things:
ESTAE-trapped ABENDs
Various internal errors

All

In addition to these return codes, some fundamental errors can cause S0C4 ABENDs. These errors would include an
RPB that cannot be referenced, or a bad work-storage address. A bad save area address (for example, a 31-bit address
for a 24-bit mode caller) can also cause it.

Trace the Cause of a Processing Error
Return code 90 indicates that a processing error occurred. This return code has a trace facility that lets you determine the
cause of the processing error. This facility is enabled during SOLVE SSI setup.

When you issue a PPI call, processing messages from the receiver program are written as WTOs to your system console.
If tracing is enabled, and a return code of 90 is recorded in register 15, register 0 records debugging information which is
also sent to the system console. This additional information can be used by you to debug the processing error.

NOTE
For more information about PPI parameters, see SOLVE SSI.

Register 0 contains the debugging information as follows:

X'rrrrmm5A'

rrrr
Is the reason code of the debugging information, in signed hexadecimal, length 2 bytes. For example, a reason
code of 10 would be X'000A' and -141 would be X'FF73'.

mm
Is the module identification of the debugging information in hexadecimal. For example, 35 would be X'23'.

5A
Is 90 in hexadecimal, which indicates that the debugging information has been set in R0.

Following is the resulting message format that you receive on the system console:

NS3580 PPI RC=90 MOD=aa REAS=bbbbbb - RPB FOLLOWS...

NS3581 RPB +nnn xxxxxxxx xxxxxxxx xxxxxxxx xxxxxxxx

NS3581 ... (for total RPB length)

NS3582 *END*

The fields in the messages are:
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MOD=aa
Contains the module identification of the debugging information, in decimal. For example, MOD=35.

REAS=bbbbbb
Contains the (signed) reason code of the debugging information, in decimal. For example, REAS=-00121.

+nnn
Contains the offset, in hexadecimal, of the start of the hexadecimal dump of the RPB (up to 16 bytes is dumped
per line).

xxxxxxxx
8 hexadecimal digits representing RPB data.

Debugging Codes

The following table provides a list of all the most likely combinations of debugging module IDs and reason codes, with a
brief description of the causes of each. If you receive any other module IDs, contact the help desk.

MOD REASON R0 Description

35 1 0001235A No work storage address or bad
address

35 2 0002235A Recovery option not 0 or 1

35 4 0004235A ESTAE exit driven

36 4 0004245A ESTAE exit driven

36 5 0005245A Bad BUFQ-LIM value

36 6 0006245A Bad RPB AUTH-IND option
value (not 0 or 1)

37 1 0001255A Define receiver TCB/ASCB not
correct

37 2 0002255A Redefine inactive receiver TCB/
ASCB incorrect

37 4 0004255A FRR driven during Send Buffer
processing

37 5 0005255A FRR driven during Receive
Buffer processing

37 6 0006255A All unique names in use (PPI
func. 60)

&NDB Verbs, Built-in Functions, and System Variables
This section provides a summary of verbs, built-in functions, and system variables used by NetMaster databases (NDBs).

NOTE
For more information about these verbs, refer to the NCL Reference section in this documentation.

&NDB Verb Summary

 &NDBADD 

Adds a new record to an NDB.

 &NDBCTL 
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Sets NDB NCL processing options.

 &NDBCLOSE 

Signs off (disconnect) from an NDB.

 &NDBDEF 

Adds or deletes field definitions to/from an NDB.

 &NDBDEL 

Deletes a record from an NDB.

 &NDBFMT 

Defines a data format list for retrieval of data from an NDB.

 &NDBGET 

Retrieves a record from an NDB.

 &NDBINFO 

Retrieves information about an NDB or field definitions in the NDB.

 &NDBOPEN 

Signs on (connect) to an NDB.

 &NDBSCAN 

Finds a set of records in an NDB that matches a set of search criteria.

 &NDBSEQ 

Defines a sequential retrieval path into an NDB.

 &NDBUPD 

Updates a record in an NDB.

Built-in Function Summary

 &NDBPHON 

The &NDBPHON function is a phonetic conversion function which allows conversion of a character string into a phonetic
key. The conversion algorithm supplied is SOUNDEX. 

The SOUNDEX algorithm is as per KNUTH (Art of Computer Programming, Volume III). The returned value is Knnn where
K is the first character and nnn is the SOUNDEX coded value.

 &NDBQUOTE 

Allows an NCL procedure to automatically quote data for the &NDBADD, &NDBGET, &NDBSCAN, and &NDBUPD
statements.

System Variable Summary

 &NDBERRI 

Provides extra information about some errors.

 &NDBRC 

Provides a return code indicating success or otherwise after an &NDB statement.
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 &NDBRID 

Provides the current record ID after some &NDB statements.

 &NDBSQPOS 

Indicates the position of a returned record in a sequence built by &NDBSCAN.

Free-form Syntax

Several NCL statements use a special syntax, different from normal NCL syntax, to allow easy coding of data definitions
and scan requests. The relevant statement descriptions indicate the part of the statement that uses the free-form syntax.
The free-form part must always be coded after any fixed-form, standard NCL-syntax parameters on the same statement.
The rules for this free-form syntax are:

• Blanks are only required to delimit adjacent words, except inside data values. Blanks are not required, but may be
specified, around or next to special characters that act as delimiters.
Blanks inside data values are significant, except that trailing blanks are never stored in character-format data.
NCL variables with blanks in the value are regarded as a special case, and the blank is regarded as part of the data
value. This is because blanks inside NCL variables are represented internally in a special way.

• The following special characters act as delimiters, unless enclosed in a quoted string. They have special meaning to
the syntax:
( Left bracket
) Right bracket
: Colon (meaning: range)
= Equal sign
¬ Not sign
< Less than sign
> Greater than sign
& Ampersand (meaning: AND)
| Bar (meaning: OR)
, Comma
Real blank (not embedded in an NCL variable)
Certain combinations of these characters are treated as a single token for parsing. These combinations are p =, < =,
>=, and =<, =>, meaning not equal, less than or equal, greater than or equal, less than or equal, and greater than or
equal, respectively.

• Values may be enclosed in quoted strings whenever the value contains a special character, or a real blank.
The quotes can be single (') or double(”). If the data value being quoted contains a single or double quote, you can
quote the data with the other quote, or double up each occurrence of the quote character.
For example, 'It”s a quoted value' will be regarded as the value It's a quoted value.
The &NDBQUOTE built-in function provides an easy way to automatically quote data when necessary.
A data value can always be quoted, even date, hexadecimal, or numeric values. Quoting also prevents any possibility
of the value being regarded as a keyword.

• The following words can be used instead of special characters, as an aid to clarity. If surrounded by other words,
ensure at least one blank separates them.
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– EQ can be used to replace =
– NE can be used to replace ¬=
– LT can be used to replace<
– GT can be used to replace >
– LE can be used to replace=<
– GE can be used to replace=>
– AND can be used to replace&
– OR can be used to replace |
– TO can be used to replace :
– NOT can be used to replace ¬

• Several statements support a START/DATA/END construct to allow free-form expressions to be constructed that are
longer than a single NCL statement is allowed to be. These statements can be coded as:
&NDBxxxx  dbname [ parameters ] [ DATA ] free-form text

if the free-form text can fit on one statement (with possible continuations).
To overcome NCL statement length limitations, and also to allow the free-form text to be built piece-meal (for example,
by indirect variable reference), the statements can also be coded as:
&NDBxxxx dbname [ parameters ] START

&NDBxxxx dbname [ DATA ]  part-of-free-form-text

&NDBxxxx dbname END

The free-form text can be broken anywhere a blank is valid. Any number of intermediate statements can be used to
build the complete free-form text. The database is not called until the END statement is encountered.
Any other parameters must be coded on the &NDBxxx START statement.

NOTE
The statements may be interspersed with other NCL statements, including statements referencing other or
even the same database, and even statements building free-form text for the same database, as long as they
are different statements. That is, you can be concurrently building a multi-statement add and update for the
same database, but not two different adds for the same database.

To cancel a partially built statement, use:
&NDBxxx dbname CANCEL

This statement is valid even if no current START/END set is being built; thus it can be used in general error routines.

NCL VSAM Techniques
 

Initialization and ACB Open Processing

You can allocate and open UDBs at any time by using the ALLOCATE and UDBCTL commands. With certain UDBs, you
might want to use some of the more advanced VSAM facilities that your product supports. For example, you might want to
specify use of the LSR pool or sequential insert strategy (SIS) to improve system performance.

Use of these optional facilities must be requested on the UDBCTL command at open time. During the open process, a
VSAM ACB is generated for each data set and an open attempted. If the open fails, the system internally links to IDCAMS
to perform a verify of the data set. Therefore, it is not necessary to include verify steps in the system JCL.

Automatic Verification and Loading

On completing the verify function, the open is re-attempted. If the data set is empty, the system closes and re-opens the
data set in create mode and attempts to perform a load according to the following rules:
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For Entry-Sequence Data Sets (ESDS)

For an ESDS a single record in the following format is loaded:

N28510 VSAM INITIAL LOAD PERFORMED AT hh.mm.ss

ON day-dd.mon.year

This initial load record remains in the ESDS and if necessary can be skipped during offline processing by using the
IDCAMS utility to REPRO the data set specifying the SKIP=1 operand.

NOTE
This load process is performed only if the data set is classified by VSAM as being empty. This implies that the
high-order RBA is 0. If data exists within the data set when it is opened, then the load process is bypassed.

In a z/OS environment, where output is sent directly to JES2 or JES3, no load processing is required and hence the
N28510 message is not the first record in the file.

If the load fails, the data set is classified as unusable and is blocked from further processing until the problem is corrected.
The SHOW UDB command can be used to determine the current status of a UDB and displays any error code detected
during open processing. If necessary, the data set in a z/OS environment can be de-allocated using the DEALLOC
command to assist in offline correction of problems.

For Key-Sequenced Data Sets (KSDS)

For a KSDS, a single record with a key of all X'00' is inserted into the data set. If the load is successful, the data set is
closed and re-opened in update mode and the initial load record deleted. If the load fails, the data set is classified as
unusable and is blocked from further processing. The SHOW UDB command can be used at any time to determine the
status of a UDB and if necessary to obtain any error code set during open processing.

The loading of alternate indices by your product is not supported. This must be performed using the IDCAMS BLDINDEX
function. Once built, these indices are maintained correctly.

RPL Handling

Until a file is opened (using an &FILE OPEN statement) by an NCL procedure, no RPLs are created and no work buffers
allocated.

Before a UDB can be referenced by a procedure, the UDBCTL command must be used to assign a logical file ID to the
physical data set. This command can be included in the NMINIT procedure or entered from OCS.

To open a file, an NCL procedure uses an &FILE OPEN statement. This statement references the logical file ID previously
assigned by the UDBCTL command, and in doing so completes the link between the NCL procedure and the actual data
set.

It is at this time that a VSAM RPL is created for use by the NCL procedure. This RPL is used in all subsequent requests
for this data set by the procedure. The RPL remains in existence until either explicitly freed by the &FILE CLOSE
statement, or termination of the NCL procedure. When processing with multiple files, one RPL is created for each new file
ID the first time that the file is opened.

Obtain I/O Buffers

At the time the RPL is generated an I/O buffer is also obtained. This buffer is large enough to hold the largest record that
could be read from, or written to, the UDB. Therefore, it is important to accurately define the record sizes when the VSAM
cluster is allocated. Specification of record sizes in excess of that required not only impacts VSAM algorithms for space
allocation, but also forces your product to obtain buffers of an unnecessary size, thus wasting storage.
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Concurrent Access to Multiple UDBs

An NCL procedure can actively process several UDBs at a time. The mandatory ID= operand on the &FILE
verbs, indicates which UDB the verb is to be actioned upon. Each file must be opened separately, using an &FILE
OPEN statement before reads and writes can be performed on it. There is no overhead in processing several files
simultaneously, because NCL merely swaps pointers between the work buffers and RPLs used for each file, according to
the ID specified on the &FILE verb.

Current keys and data set positioning are remembered by NCL when processing swaps from one file to another, so it is
not necessary for the NCL procedure to remember these.

The example in the next section, of copying one file to another, shows how processing can be alternated between two
files.

Data Set Positioning and Generic Retrieval

NCL supports both sequential and generic retrieval from keyed data sets. Such functions imply that a current position
within the file is maintained. Thus, the NCL procedure can simply request the next record and it is supplied.

Example: Data Set Positioning and Generic Retrieval

&FILE OPEN ID=FILE1 FORMAT=DELIMITED   -* Open file 1

&FILE OPEN ID=FILE2 FORMAT=DELIMITED   -* Open file 2

.LOOP

   &FILE GET ID=FILE1 OPT=SEQ VARS=A* RANGE=(1,6)

                                       -* Read record

   &IF &FILERC NE 0 &THEN &GOTO .ENDPROC

                                       -* End if not 0

   &X = &FILEKEY                       -* Copy key of

                                       -* record that was

                                       -* read into

                                       -* variable

   &FILE PUT ID=FILE2 KEYVAR=X VARS=(A1,A2,A3,A4,A5,A6)

                                       -* Write record

   &GOTO .LOOP                         -* Loop to read

                                       -* next record on

                                       -* file 1

NOTE
This example does not fully cater for such things as error conditions.

It is not necessary for the NCL procedure to increment keys.

Under certain circumstances, such as with generic retrieval, it might be necessary to alter the retrieval sequence and
commence retrieval using a different key.

NCL must be informed that such a change is required and that the current retrieval sequence is to be stopped. This is
done using the &FILE GET ID=fileid OPT=END statement. This indicates to NCL that generic retrieval is to be terminated
in anticipation of some other processing.

If an end-of-file condition is signaled, no &FILE GET ID=fileid OPT=END is required. The use of a non-generic function,
such as the specific retrieval of a record, also cancels a previous generic function.
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Release File Processing Resources

The &FILE OPEN statement allocates certain resources to the requesting NCL procedure. It is not normally necessary
to release file processing resources within an NCL procedure. This is performed automatically when the NCL procedure
terminates.

Under certain circumstances, such as in an EASINET procedure, where there can be many concurrent users performing
file processing, it might be desirable to release any file processing overheads when they are no longer required, to ensure
that system overheads are minimized.

This can be done with the &FILE CLOSE statement. &FILE CLOSE allows either specific files or all files to be freed. When
this is done, any storage associated with processing the file is released and the connection is logically severed for that
user.

Having used &FILE CLOSE to release a particular file, connection can be re-established using another &FILE OPEN
statement.

&FILE CLOSE destroys any generic retrieval position a user might have established within a file and any subsequent
reference would have to re-establish that position if required.

Display File Information

The SHOW UDB command can be used to display details about files available to the system. This information includes
details about the number of active users, space usage, and the status. In addition, any open error codes that caused a file
to be disabled are displayed.

The SHOW VSAM command can be used to obtain additional details about the system's VSAM files. These include
record and Control Interval sizes, statistics on the number of CI and CA splits and details of any buffer or string shortages
that have been experienced. In OS/VS systems, this display also provides details on the performance of the Local Shared
Resource (LSR) pool if one is in use.

NOTE
For more information about the SHOW UDB and SHOW VSAM commands and their use, see the online help.

Control UDB Performance

The techniques used by NCL should ensure efficient processing of VSAM files. Additional performance gains can be
obtained by the allocation of additional buffers and processing strings.

This is achieved using the JCL AMP statement sub parameters on the DD statement for the file, or by specification of
these options on the UDBCTL command:

BUFNI
The number of index buffers to be allocated by VSAM

BUFND
The number of data buffers to be allocated by VSAM

STRNO
The maximum number of concurrent strings to be used by VSAM

Additional facilities are offered as options on the UDBCTL command. They include:

SIS
Use Sequential Insert Strategy

DEFER
Use deferred writes

LSR
Use Local Shared Resource pool
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WARNING
These parameters should only be changed if the impact on VSAM processing is clearly understood. Inadvertent
changes can impose severe storage overheads which could impact the operation of other system components.

Offline Processing of Data Sets

In a z/OS environment, the DEALLOCATE command can be used to release a UDB for offline processing. Conversely, the
ALLOCATE command can be used to bring a UDB on-line for processing.

In non-z/OS environments, the stripping of files, created by NCL for further offline processing, can be achieved without a
restart of the system if the following rules are followed:

• VSAM SHAREOPTIONS must allow concurrent access to the data set.
• DISP=SHR must be specified on the data set.
• The UDBCTL CLOSE command is used to stop further logical connections to the file and to physically close the file.

This is only successful if there are no active users currently referencing the file. The SHOW UDBUSER command can
be used to display the current user of a UDB.

• Use a utility to strip the file (for example, the VSAM IDCAMS utility REPRO facility).

If the UDB has been processed using standard format, any offline processing programs must take the high-value (X'FF')
field separators into account when determining the format of data within records.

To allow non-UDB format files to be processed, your product provides a format operand on the &FILE OPEN and &FILE
SET statements, that designates the format of the files being processed.

System Level Procedures Message Profiles
 

Use NCL Verbs to Retrieve Messages

There is a series of NCL verbs that are used to retrieve messages that are queued to particular NCL process
environments. The verbs of this type are:

• &INTREAD
• &LOGREAD
• &MSGREAD
• &PPOREAD

In addition, there is the &AOMREAD verb if you have the AOM feature and &CNMREAD if you have the NEWS feature on
your system.

System Level Procedure Environments

The term system level procedure applies to those specific NCL procedures that have access to specialized flows of
information in a product region. In this region, there are several system level procedures, the principal ones being
LOGPROC and PPOPROC. LOGPROC has access to and control over the flow of messages to the activity log.
PPOPROC receives unsolicited messages from VTAM about events within the network.

The significant aspect of the special procedures is that there is only one of each in the system, and they have particular
privileges and responsibilities that do not apply to the usual NCL procedures executed by product users.

 695



 Netmaster® Shared Content Library 12.2

MSGPROC Viewed as a System Level Procedure

Each OCS window can have a MSGPROC procedure associated with it. There is only one MSGPROC per window and
it has the ability to review and process every message sent to its associated OCS window from any source, before the
messages are actually delivered to the window for display.

Just as LOGPROC is the only procedure in the system that can review the messages flowing to the activity log, so an
OCS window's MSGPROC is the only NCL procedure that can review and process the message traffic flowing to that
OCS window.

In this respect a MSGPROC is classified as a system level procedure, even though there can be many MSGPROC
procedures active in a region on behalf of many different OCS windows; MSGPROC has access to and control over a
specific message flow and has privileges not open to the usual NCL procedures executed by users.

&INTREAD Dependent Processing Environment

The last form of privileged access to traffic flow within a region occurs when &INTCMD and &INTREAD statements are
used to execute commands or other NCL processes within an NCL dependent processing environment.

When a procedure executes an &INTCMD statement, command results are returned to that procedure. These results are
queued and can then be read back by the original procedure through the &INTREAD statement.

&INTREAD therefore provides privileged access to the flow of command result messages produced by the various
commands and NCL procedures that execute within the original procedure's dependent processing environment.

&INTREAD is also able to access unsolicited messages, such as monitor messages, for which the independent
environment is profiled.

Message Handling and Processing by System Level Procedures

All system level procedures that have privileged access to a particular message flow have the following capabilities:

• They can read the next message from the traffic flow by using a privileged NCL verb statement which provides access
to the queue of messages. The following verbs are used by specific system level procedures:

&LOGREAD
Used by the LOGPROC procedure to get a copy of the next message that is to be written to the activity log.

&PPOREAD
Used by the PPOPROC procedure to get a copy of the next message received from VTAM.

&MSGREAD
Used by a MSGPROC procedure to read the next message queued for display on the OCS window with which the
procedure is associated.

&INTREAD
Used by any NCL procedure to read the next request or response queued to it via its dependent processing
environment.

• They can indicate what is to be done with the message that they have received as a result of executing the 'read'
statement. Typically, once a message has been received, the procedure can indicate that the message is to be
processed normally (for example, &LOGCONT, &PPOCONT, &MSGCONT), or deleted and not propagated any further
(for example, &LOGDEL, &MSGDEL), or replaced with an alternative message (for example, &MSGREPL).

Decide What to Do with a Message

While the system level procedures have verbs for accessing the message flow that they are to monitor and verbs for
indicating the course of action to be taken with a message when it has been read, the procedures must also contain the
logic necessary to analyze the messages that are read to determine what action is required.
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The logic of these procedures is usually built on the concept of filtering the message flow, searching for messages that
are defined as being of interest based on arguments such as message numbers or certain values that occur within the
message.

In addition to processing options based on message text content, messages can also have a large number of other
attributes that are not textual in nature. For example, a message can have a color attribute that causes it to be displayed
in red when it is sent to a terminal.

Other messages can have the non-roll delete attribute, meaning that they will not roll off an OCS window display until
specifically deleted.

To assist with the logic necessary to process the text and non-text attributes of each message, when a message is read
by one of the system level procedure verbs listed earlier a message profile is created for analysis and interrogation by the
procedure.

Message Profile

The concept of the message profile is that all the attributes of a message should be available as specific settings of
a special group of system variables. The profile variables can be tested for specific values to assist the procedure
in deciding whether special processing is needed for a message or whether the message is of no importance to the
procedure. Since testing variables for specific values is easier than scanning text strings, examination of a message's
profile provides a simpler and more efficient method of message analysis.

All profile variables are available in Mapped Data Object (MDO) format for the &INTREAD, &LOGREAD and &MSGREAD
verbs. The object stem name for each verb is unique, but they are all mapped by the same map, that is $MSG.

• For &INTREAD the stem name is $INT.
• For &LOGREAD the stem name is $LOG.
• For &MSGREAD the stem name is $MSG.

The $MSG MDO can contain additional information that is not available in the profile variables.

The $MSG map definition is part of the your product's distributed system and can be reviewed from Mapping Services
(option D.M from the Primary Menu).

NOTE
Most of the data components are optional.

Message Profile Variables

Following execution of any of the &INTREAD, &LOGREAD, &PPOREAD, or &MSGREAD verbs, message profile
variables are set to reflect the message profile of the message read by the verb statement. The particular variables that
are set depend on the verb executed and on the class of message received.

This section describes the different values that can be set in the variables that apply to the &INTREAD, &LOGREAD, and
&MSGREAD verbs, and the conditions under which each of the variables can be set. The individual variables that form
the message profiles of the message flows handled by the different verbs are then cross-referenced against the individual
verbs in the remaining sections.

NOTE
System profile variables are available immediately after the &xxxREAD statement is executed and are generally
available until another NCL statement is executed that alters the profile. System variables are valid only within
the scope of the procedure and their values are unpredictable when control is passed to another procedure
level. MDOs can be shared between called procedures using SHRVARS and explicitly on the &return statement.

Following is a list of the complete set of message profile variables that apply to these three verbs. Their MDO equivalents
are included in brackets, where relevant.
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NOTE
stem can be $MSG, $INT or $LOG depending on which verb caused the variable to be set.

&ZINTYPE
Specifies whether an &INTREAD operation has been satisfied by a request message or a response message.
Values are REQ (request message) or RESP (response message) or NONE (no message).

&ZMALARM (stem.MSGATTR.ALARM)
Indicates whether the message will cause the terminal alarm to sound. Value is YES or NO.

&ZMALLMSG
Indicates whether the message was generated by a MSG ALL command. Value is YES or NO.

&ZMCOLOUR (stem.MSGATTR.DISPLAY.COLOUR)
Indicates the color attribute of the message. Value can be any one of NONE, RED, BLUE, GREEN, YELLOW,
TURQUOISE, PINK, or WHITE.

&ZMDOM
Indicates whether the message is a delete operator message instruction. Value is YES or NO. This value is
dependent also on the setting of the &ZMTYPE variable.

&ZMDOMID (stem.DOMID)
Contains the delete operator message identifier (domid) of the message read, if the message has the non-roll
delete message attribute, as determined by the setting of the &ZMNRD variable. If &ZMNRD=NO, this variable is
set to null.

&ZMEVONID (stem.SOURCE.NCLID)
Is set when the incoming message was generated by an &EVENT verb and contains the nclid of the procedure
which issued the &EVENT.

&ZMEVPROF (stem.SOURCE.EVENTPROFILE)
Is set for incoming event messages (N00102) and represents the EDS profile name which resulted in delivery of
the event notification.

&ZMEVRCDE (stem.EVENT.ROUTECDE)
Contains the routecde of the incoming event message (N00102) if the ROUTECDE operand was specified on the
originating &EVENT verb.

&ZMEVTIME (stem.SOURCE.TIME.HHMMSSTTT)
Is set for incoming event messages (N00102) to the time the event originated. Time is in the format
HH.MM.SS.TTT.

&ZMEVUSER (stem.SOURCE.USER)
Is set when the incoming message was generated by an &EVENT verb and contains the user ID of the user who
issued the &EVENT verb. This variable is also set for some system events and represents the user who was
responsible for the event generation.

&ZMFTSMSG
Indicates whether the message originated from File Transmission Services (FTS). Value is YES or NO.

&ZMHLIGHT (stem.MSGATTR.DISPLAY.HLITE)
Indicates the display highlighting attributes of the message. Values are NONE, USCORE, REVERSE, or BLINK.

&ZMINTENS (stem.MSGATTR.DISPLAY.INTENS)
Indicates the display intensity attribute of the message. Values are HIGH or LOW or null if no message is being
processed.

&ZMLNODE (stem.SOURCE.REGION)
Indicates the terminal name of the user to whom a log message is to be attributed. Value is the name of a
terminal. (This is available to &LOGREAD only.)
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&ZMLOGCMD
Indicates whether a log message is an echo to the log of a command. Value is YES or NO. (This is available to
&LOGREAD only.)

&ZMLSRCID (stem.PREFIX.LASTMSGID.ID)
Contains the message prefix of the last handler of the message just received.

&ZMLSRCTP (stem.PREFIX.LASTMSGID.TYPE)
Indicates the type of the last handler of the message just received. Values can be:
null

If the message was generated within this system.
ROF

If the message was delivered across a ROF session.
MAIOC

If the message was delivered across an MAI OC session.
&ZMLTIME

Contains the timestamp of a log message. (This is available to &LOGREAD only.) Time is in the format
HH.MM.SS.TTT.

&ZMLUSER (stem.SOURCE.USER)
Contains the user ID to whom generation of the log message is to be attributed. (This is available to &LOGREAD
only.)

&ZMAPNAME (stem.MAPNAME)
Contains the mapname of the object in $MSG.USERMDO for the current message (if present).

&ZMMONMSG
Indicates whether the message received is a monitor class message. Values are YES or NO.

&ZMMSG
Indicates whether the message received is a standard message or not. The setting of this variable is always
opposite to the setting of the &ZMDOM variable and is dependent on the setting of the &ZMTYPE variable.

&ZMMSGCD (stem.MSGATTR.MSGCODE)
Indicates the (hexadecimal) message code attribute of this message. Value can be 00-FF. The message code
dictates which user IDs are eligible to receive the message.

&ZMNMDIDL (stem.SOURCE.LAST.DOMAIN)
The domain ID of the last region to handle this message. This can be the same as the originating system, or
different if the message was originated by a remote system and then routed onwards by an intermediate system.

&ZMNMDIDO (stem.SOURCE.ORIG.DOMAIN)
The domain ID of the region from which this message originated. If sourced from the local system it will contain
the local system's domain ID. If sourced from a remote system this variable carries the domain ID of the
originating system even though the message might have been routed onwards by intermediate systems.

&ZMNRD
Indicates whether the message carries the non-roll delete attribute. Values can be:
NO

Not a non-roll delete message.
YES

Message is non-roll delete and can be deleted only by a delete operator message (DOM) instruction.
OPER

If the message is non-roll delete but is deleted only by the cursor delete function from an OCS window.
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&ZMNRDRET
Indicates whether the message has been received as a result of a NRDRET command being issued by the user.
This allows an NCL procedure to detect redisplayed messages and ignore them for event analysis purposes.
Value is YES or NO.

&ZMOSRCID (stem.PREFIX.ORIGMSGID.ID)
Contains the message prefix of the originator of the message just received.

&ZMOSRCTP (stem.PREFIX.ORIGMSGID.TYPE)
Indicates the type of the originator of the message just received. Values can be:
null

If the message was generated within this system.
ROF

If the message was delivered across a ROF session.
MAIOC

If the message was delivered across an MAI OC session.
&ZMPPODTA

Indicates whether any PPO message profile information is available concerning this message. Value is YES or
NO. If YES, then other message profile variables are available containing information relating to certain PPO
attributes of the message.

&ZMPPOMSG
Indicates whether the message originated from PPO. Value is YES or NO.

&ZMPPOSEV (stem.MSGATTR.SEVERITY)
If &ZMPPODTA = YES, then the severity level of the PPO message is available in this variable. Value can be U
(undeliverable), I (information), W (Important!), N (normal), or S (severe).

&ZMPPOTM (stem.SOURCE.TIME.HHMMSSTTT)
If &ZMPPODTA = YES, this variable contains the time that the message originated. Time is in the format
HH.MM.SS.TTT.

&ZMPPOVNO (stem.PPOCNTL.VTAMNUM)
If &ZMPPODTA = YES, this variable contains the VTAM message number of the PPO message.

&ZMPREFXD
Indicates whether the message text has been prefixed with identifier values, for example MAI OC session
identifier or ROF message prefix. Values are YES or NO.

&ZMPTEXT
Is set to the entire message text, prefixed with any ROF or MAI OC session identifiers according to the current
profile settings, as it will appear on the OCS window if the message is allowed to flow to the window unchanged.

&ZMREQID
If &ZINTYPE=REQ (&INTREAD satisfied by a request message), this variable is set to the user ID of the user that
issued the INTQUE command that generated the message, or to the NCL ID of the NCL process that issued the
INTQUE command or the &WRITE statement. This variable is dependent on &ZINTYPE for relevance, and its
setting is categorized by the &ZMREQSRC variable which will also be set. (This is available to &INTREAD only.)

&ZMREQSRC
If &ZINTYPE=REQ (&INTREAD satisfied by a request message), this variable indicates whether the process that
generated the message was a user, another NCL process or a system notification. Values are USER, NCL or
SYSTEM respectively. (This is available to &INTREAD only.)

&ZMSOLIC
Indicates whether the message was solicited or unsolicited. A solicited message is usually a command response.
Values are YES (solicited) or NO.
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&ZMSOURCE
Indicates the verb that last set the values of the message profile variables. The suite of message profile variables
remain set until changed by the execution of another verb that modifies the suite. Values are:

• INTREAD
• LOGREAD
• MSGREAD

&ZMTEXT (stem.TEXT)

• Contains the text of the message received. Values are:
• Message text if the message is a standard text message
• Request message (that is, if &ZMTYPE=MSG or REQ)
• Null if the message is a delete operator message instruction (DOM)

After &LOGREAD, this variable does not include the standard log message heading information of user ID,
time, and terminal name. These values are available from other message profile variables that are set after
&LOGREAD.

&ZMTYPE
Specifies the type of message received after execution of the read verb. Values are:
MSG

The message is a standard text message.
DOM

The message is a delete operator message instruction.
REQ

The message is a request message that has satisfied &INTREAD TYPE=ANY or TYPE=REQ.

&INTREAD Message Profile

The message profile variables set following &INTREAD are as follows. Depending on the setting of certain key variables,
some profile variables can be null.

&ZINTYPE
Specifies whether an &INTREAD operation has been satisfied by a request message or a response message.
Values are REQ (request message) or RESP (response message) or NONE (no message).

&ZMALARM
Indicates whether the message will cause the terminal alarm to sound. Value is YES or NO, or null if
&ZINTYPE=REQ.

&ZMALLMSG
Indicates whether the message was generated by a MSG ALL command. Value is YES or NO, or null if
&ZINTYPE=REQ.

&ZMCOLOUR
Indicates the color attribute of the message. Value can be any one of NONE, RED, BLUE, GREEN, YELLOW,
TURQUOISE, PINK, or WHITE. This attribute is null if &ZINTYPE=REQ.

&ZMDOM
Indicates whether the message is a delete operator message instruction. Value is YES or NO. This value is
dependent also on the setting of the &ZMTYPE variable.

&ZMDOMID
Contains the delete operator message identifier (domid) of the message read, if the message has the non-
roll delete message attribute, as determined by the setting of the &ZMNRD variable. If &ZMNRD=NO or
&ZINTYPE=REQ, this variable is set to null.
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&ZMEVONID
Is set when the incoming message was generated by an &EVENT verb and contains the nclid of the procedure
which issued the &EVENT.

&ZMEVPROF
Is set for incoming event messages (N00102) and represents the EDS profile name which resulted in delivery of
the event notification.

&ZMEVRCDE
Contains the routecde of the incoming event message (N00102), if the ROUTECDE operand was specified on the
originating &EVENT verb.

&ZMEVTIME
Is set for incoming event messages (N00102) to the time the event originated. Time is in the format
HH.MM.SS.TTT.

&ZMEVUSER
Is set when the incoming message was generated by an &EVENT verb and contains the userid of the user who
issued the &EVENT verb. This variable is also set for some system events and represents the user who was
responsible for the event generation.

&ZMFTSMSG
Indicates whether the message originated from the File Transmission Services (FTS) optional feature. Value is
YES or NO, or null if &ZINTYPE=REQ.

&ZMHLIGHT
Indicates the display highlighting attributes of the message. Values are NONE, USCORE, REVERSE, or BLINK.
This attribute is null if &ZINTYPE=REQ.

&ZMINTENS
Indicates the display intensity attribute of the message. Values are HIGH or LOW or null if no message being
processed. This attribute is null if &ZINTYPE=REQ.

&ZMLNODE
Always null.

&ZMLOGCMD
Always null.

&ZMLSRCID
Contains the message prefix of the last handler of the message just received.

&ZMLSRCTP
Indicates the type of the last handler of the message just received. Values can be:
Null

If the message was generated within this system.
ROF

If the message was delivered across a ROF session.
MAIOC

If the message was delivered across an MAI OC session.
This attribute is null if &ZINTYPE=REQ.

&ZMLTIME
Always null.

&ZMLUSER
Always null.

&ZMAPNAME
Contains the mapname of the object in $MSG.USERMDO for the current message (if present).
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&ZMMONMSG
Indicates whether the message received is a monitor class message. Values are YES or NO. This attribute is null
if &ZINTYPE=REQ.

&ZMMSG
Indicates whether the message received is a standard message or not. The setting of this variable is always
opposite to the setting of the &ZMDOM variable and is dependent on the setting of the &ZMTYPE variable. This
attribute is null if &ZINTYPE=REQ.

&ZMNRD
Indicates whether the message carries the non-roll delete attribute. Values can be:
NO

Not a non-roll delete message.
YES

Message is non-roll delete and can be deleted only by a delete operator message (DOM) instruction.
OPER

If the message is non-roll delete but is deleted only by the cursor delete function from an OCS window.
&ZMOSRCID

Contains the message prefix of the originator of the message just received. Will be null if &ZINTYPE=REQ.
&ZMOSRCTP

Indicates the type of the originator of the message just received. Values can be:
Null

If the message was generated within this system.
ROF

If the message was delivered across a ROF session.
MAIOC

If the message was delivered across an MAI OC session.
This attribute is null if &ZINTYPE=REQ.

&ZMPREFXD
Indicates whether the message text has been prefixed with identifier values, for example MAI OC session
identifier or ROF message prefix. Values are YES or NO. This attribute is null if &ZINTYPE=REQ.

&ZMPTEXT
Is set to the entire message text, prefixed with any ROF or MAI OC session identifiers according to the current
profile settings, as it will appear on the OCS window if the message is allowed to flow to the window unchanged.
Will be null if &ZINTYPE=REQ.

&ZMREQID
If &ZINTYPE=REQ (&INTREAD satisfied by a request message), this variable is set to the user ID of the user
that issued the INTQUE command that generated the request message, or to the NCL ID of the NCL process
that issued the INTQUE command. This variable is dependent on &ZINTYPE for relevance, and its setting is
categorized by the &ZMREQSRC variable which will also be set. (This is available to &INTREAD only.)

• This attribute is null if &ZINTYPE=RESP.

&ZMREQSRC
If &ZINTYPE=REQ (&INTREAD satisfied by a request message), this variable indicates whether the source of the
INTQUE command that generated the message was a user or another NCL process. Values are USER or NCL
respectively. (This is available to &INTREAD only.)

• This attribute is null if &ZINTYPE=RESP.
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&ZMSOLIC
Indicates whether the message was solicited or unsolicited. A solicited message is usually a command response.
Values are YES (solicited) or NO. This attribute is null if &ZINTYPE=REQ.

&ZMSOURCE
Indicates the verb that last set the values of the message profile variables. It will always be INTREAD for the
&INTREAD message profile. The suite of message profile variables remain set until changed by the execution of
another verb that modifies the suite.

&ZMTEXT
Contains the text of the message received. This attribute is null if &ZMTYPE=DOM.

&ZMTYPE
Specifies the type of message received after execution of the read verb. Values are:
MSG

The message is a standard text message.
DOM

The message is a delete operator message instruction.
REQ

The message is a request message that has satisfied &INTREAD TYPE=ANY or TYPE=REQ.

&LOGREAD Message Profile

The message profile variables set following &LOGREAD are as follows. Depending on the setting of certain key variables,
some profile variables can be null.

&ZMALARM
Indicates whether the message will cause the terminal alarm to sound. Value is YES or NO.

&ZMALLMSG
Indicates whether the message was generated by a MSG ALL command. Value is YES or NO.

&ZMCOLOUR
Indicates the color attribute of the message. Value can be any one of NONE, RED, BLUE, GREEN, YELLOW,
TURQUOISE, PINK, or WHITE.

&ZMDOM
Value is always NO.

&ZMDOMID
Contains the delete operator message identifier (domid) of the message read, if the message has the non-roll
delete message attribute, as determined by the setting of the &ZMNRD variable. If &ZMNRD=NO, this variable is
set to null.

&ZMFTSMSG
Indicates whether the message originated from the File Transmission Services (FTS) optional feature. Value is
YES or NO.

&ZMHLIGHT
Indicates the display highlighting attributes of the message. Values are NONE, USCORE, REVERSE, or BLINK.

&ZMINTENS
Indicates the display intensity attribute of the message. Values are HIGH or LOW or null if no message being
processed.

&ZMLNODE
Indicates the terminal name of the user to whom a log message is to be attributed. Value is the name of a
terminal. (This is available to &LOGREAD only.)
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&ZMLOGCMD
Indicates whether a log message is an echo to the log of a command. Value is YES or NO. (This is available to
&LOGREAD only.)

&ZMLSRCID
Contains the message prefix of the last handler of the message just received.

&ZMLSRCTP
Indicates the type of the last handler of the message just received. Values can be:

• Null
• If the message was generated within this system.
• ROF

If the message was delivered across a ROF session.
• MAIOC

If the message was delivered across an MAI OC session.

&ZMLTIME
Contains the timestamp of a log message. Time is in the format HH.MM.SS.TTT.

&ZMLUSER
Contains the user ID to whom generation of the log message is to be attributed.

&ZMAPNAME
Contains the mapname of the object in $MSG.USERMDO for the current message (if present).

&ZMMONMSG
Indicates whether the message received is a monitor class message. Values are YES or NO.

&ZMMSG
Value is always YES.

&ZMNRD
Indicates whether the message carries the non-roll delete attribute. Values can be:
NO

Not a non-roll delete message.
YES

Message is non-roll delete and can be deleted only by a delete operator message (DOM) instruction.
OPER

If the message is non-roll delete but is deleted only by the cursor delete function from an OCS window.
&ZMOSRCID

Contains the message prefix of the originator of the message just received.
&ZMOSRCTP

V the type of the originator of the message just received. Values can be:
Null

If the message was generated within this system.
ROF

If the message was delivered across a ROF session.
MAIOC

If the message was delivered across an MAI OC session.
&ZMPREFXD

Indicates whether the message text has been prefixed with identifier values, for example MAI OC session
identifier or ROF message prefix. Values are YES or NO.
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&ZMPTEXT
Value is always null.

&ZMREQID
Value is always null.

&ZMREQSRC
Value is always null.

&ZMSOLIC
Indicates whether the message was solicited or unsolicited. A solicited message is usually a command response.
Values are YES (solicited) or NO.

&ZMSOURCE
Indicates the verb that last set the values of the message profile variables. This will always be LOGREAD for the
&LOGREAD message profile. The suite of message profile variables remain set until changed by the execution of
another verb that modifies the suite.

&ZMTEXT
Contains the text of the message received.
After &LOGREAD, this variable does not include the standard log message heading information of user ID,
time, and terminal name. These values are available from other message profile variables that are set after
&LOGREAD.

&ZMTYPE
Value is always MSG.

&MSGREAD Message Profile

The message profile variables set following &MSGREAD are as follows. Depending on the setting of certain key variables,
some profile variables can be null.

&ZMALARM
Indicates terminal alarm. Values are YES or NO.

&ZMALLMSG
Indicates whether the message was generated by a MSG ALL command. Value is YES or NO, or null if
&ZMTYPE=DOM.

&ZMCOLOUR
Indicates the color attribute of the message. Value can be any one of NONE, RED, BLUE, GREEN, YELLOW,
TURQUOISE, PINK, or WHITE. This attribute is null if &ZMTYPE=DOM.

&ZMDOM
If &ZMTYPE=DOM, value is DOM; otherwise, it is NO.

&ZMDOMID
Contains the delete operator message identifier (domid) of the message read, if the message has the non-roll
delete message attribute, as determined by the setting of the &ZMNRD variable. If &ZMNRD=NO, this variable is
set to null.

&ZMFTSMSG
Indicates whether the message originated from the File Transmission Services (FTS) optional feature. Value is
YES or NO. This attribute is null if &ZMTYPE=DOM.

&ZMHLIGHT
Indicates the display highlighting attributes of the message. Values are NONE, USCORE, REVERSE, or BLINK.
This attribute is null if &ZMTYPE=DOM.
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&ZMINTENS
Indicates the display intensity attribute of the message. Values are HIGH or LOW or null if no message being
processed. This attribute is null if &ZMTYPE=DOM.

&ZMLOGCMD
Value is always null.

&ZMLNODE
Value is always null.

&ZMLSRCID
Contains the message prefix of the last handler of the message just received. Values can be:
Null

Message generated internally by this system.
ROF msgid

Message prefix of the ROF session which delivered the message.
MAIOC sessionid

The session ID of the MAI OC session that delivered the message.
This attribute is null if &ZMTYPE=DOM.

&ZMLSRCTP
Indicates the type of the last handler of the message just received. Values can be:
Null

If the message was generated within this system.
ROF

If the message was delivered across a ROF session.
MAIOC

If the message was delivered across an MAI OC session.
This attribute is null if &ZMTYPE=DOM.

&ZMLTIME
Value is always null.

&ZMLUSER
Value is always null.

&ZMAPNAME
Contains the mapname of the object in $MSG.USERMDO for the current message (if present).

&ZMMONMSG
Indicates whether the message received is a monitor class message. Values are YES or NO.

&ZMMSG
Value is YES or NO.

&ZMNRD
Indicates whether the message carries the non-roll delete attribute. Values can be:
NO

Not a non-roll delete message.
YES

Message is non-roll delete and can be deleted only by a delete operator message (DOM) instruction.
OPER

If the message is non-roll delete but is deleted only by the cursor delete function from an OCS window.
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&ZMOSRCID
Contains the message prefix of the originator of the message just received. Will be null if &ZMTYPE=DOM.

&ZMOSRCTP
Indicates the type of the originator of the message just received. Values can be:
Null

If the message was generated within this system.
ROF

If the message was delivered across a ROF session.
MAIOC

If the message was delivered across an MAI OC session.
This attribute is null if &ZMTYPE=DOM.

&ZMPREFXD
Indicates whether the message text has been prefixed with identifier values, for example MAI OC session
identifier or ROF message prefix. Values are YES or NO. This attribute is null if &ZMTYPE=DOM.

&ZMPTEXT
Is set to the entire message text, prefixed with any ROF or MAI OC session identifiers according to the current
profile settings, as it will appear on the OCS window if the message is allowed to flow to the window unchanged.
This attribute is null if &ZMTYPE=DOM.

&ZMREQID
Value is always null.

&ZMREQSRC
Value is always null.

&ZMSOLIC
Indicates whether the message was solicited or unsolicited. A solicited message is usually a command response.
Values are YES (solicited) or NO. This attribute is null if &ZMTYPE=DOM.

&ZMSOURCE
Indicates the verb that last set the values of the message profile variables. This will always be MSGREAD for the
&MSGREAD message profile. The suite of message profile variables remain set until changed by the execution of
another verb that modifies the suite.

&ZMTEXT
If &ZMTYPE=MSG, &ZMTEXT contains the entire message text. If &ZMTYPE=DOM, then &ZMTEXT is null.

&ZMTYPE
Specifies the type of message received after execution of the read verb. Values are:
MSG

The message is a standard text message.
DOM

The message is a delete operator message instruction.
REQ

The message is a request message that has satisfied &INTREAD TYPE=ANY or TYPE=REQ.
The value DOM is possible only if DOM=YES is coded on the &MSGREAD statement.

&PPOREAD Message Profile

The message profile variables set following &PPOREAD are private to the PPOPROC system procedure, and are
different from the variables that form the message profile for the &INTREAD, &LOGREAD and &MSGREAD verbs.
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&PPOALERT
Value is YES if this message was routed to PPOPROC as a result of a &PPOALERT verb. &PPOALERT can be
used to send messages to PPOPROC either locally or in remote systems. If the message was not originated by a
&PPOALERT then value is NO.

&PPOCOLOR
Value is set according to the SYSPARMS PPOCOLOR= operand.

&PPODEFM
Value is YES if the message number has been defined by the DEFMSG command for delivery to PPOPROC.
This variable can be set to NO if delivery for the UNSOLICITED class of messages PPOPROC delivery IS set but
specific delivery for this message number is NOT.

&PPODOMID
The delete operator message identifier (DOMID) of the message if the PPO message is non-roll delete. Value is
DOMID if &PPONRD = YES; otherwise, this variable is set to null value.

&PPODLOC
Value is YES if the message number is one that has been defined through the DEFMSG command for LOCAL
delivery. Value is NO if message has not been defined for delivery to local receivers.

&PPODREM
Value is YES if the message number is one that has been defined through the DEFMSG command for REMOTE
delivery. Value is NO if message has not been defined for delivery to remote receivers.

&PPOFIRST
Indicates the first message from a possible multi-line message block delivered to PPOPROC. The purpose of this
variable is to indicate a new VTAM message group but not necessarily the first message of the group delivered by
VTAM as these might not be eligible for delivery to PPOPROC.

&PPOHLITE
Value is set according to the SYSPARMS PPOHLITE= operand.

&PPOLDID
Domain ID of the last region to handle this PPO message. If generated by the local system, this variable will
contain the domain ID of the local system. The value can be different from the originating domain ID if the
message was onward routed by an intermediate system.

&PPOMSGNO
The VTAM message number of the PPO message just received. Note that this value is also available in the
&ZMPPOVNO message profile variable following a &INTREAD, &LOGREAD, or &MSGREAD operation.

&PPOMSGSV
The VTAM message severity level associated with the PPO message just received. Value can be U
(undeliverable), I (information), W (Important!), N (normal), or S (severe).
Note that the value is also available in the &ZMPPOSEV message profile variable following a &INTREAD,
&LOGREAD, or &MSGREAD operation.

&PPONRD
Value is YES if the PPO message has the non-roll delete attribute (which occurs if a reply is required to the
message). Otherwise, value is NO.

&PPOODID
The domain ID of the region from which the PPO message originated.

&PPOONETN
The network name of the VTAM that generated the PPO message.

&PPOONMID
The region ID (from the SYSPARMS ID= operand) of the system that generated the message.
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&PPOPRIRN
If the PPO message contains qualified network resource names this is the primary NETWORK name.
Your product analyzes message text based on VTAM tables to extract resource names. This extraction does not
necessarily reflect SNA class resources, and can vary with the version of VTAM.
Broadcom recommends that resource extraction be performed at message level by PPOPROC, as the extracted
values might not reflect the true resource hierarchy in the VTAM multi-line messages.

&PPOPRIRS
If the PPO message contains network resource names this is the primary resource name. In the context of
PPOPROC, this is the resource name of the first message in a VTAM multi-line display.
Your product analyzes message text based on VTAM tables to extract resource names. This extraction does not
necessarily reflect SNA class resources, and can vary with the version of VTAM.
Broadcom recommends that resource extraction be performed at message level by PPOPROC, as the extracted
values might not reflect the true resource hierarchy in the VTAM multi-line messages.

&PPOSECRS
If the PPO message contains network resource names this is the secondary resource name. If the message is
part of a VTAM multi-line message, this is the first resource name in the current message.

&PPOSECRN
If the PPO message contains qualified network resource names, this is the secondary NETWORK name.

&PPOOSSCP
The SSCP name of the VTAM that generated the PPO message.

&PPOTEXT
The PPO message text.

&PPOTIME
The PPO message generation time in HH.MM.SS.TTT format. For messages delivered across an ISR link it
reflects time from the remote system converted to the time on the local system.

&PPOTYPE
Defines the type of PPO message received. Value is PPO if the message is a standard unsolicited message
delivered from VTAM, SPO if the message is actually the reply to a command issued by an OCS operator or NCL
procedure or CMD if the message is a copy of a command entered by an OCS operator or NCL procedure.

&PPOUID
The user ID associated with a message or command which has &PPOTYPE = CMD or &PPOTYPE = SPO, or for
which &PPOALRT = YES.

&PPOVMSG
Indicates (YES or NO) whether a message was found as a VTAM message in the DEFMSG table.

NDB Response Codes

About Response Codes

The response codes fall into three categories:

• All OK (response 0)
• Warning conditions (1 to 29)
• Error conditions (30 to 255)

An NCL procedure terminates if an error response is returned, unless &NDBCTL ERROR=CONTINUE is in effect, except
as follows:
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• &NDBOPEN is always processed as if &NDBCTL ERROR=CONTINUE is in effect, except for response 34 (already
open), which honors the actual setting of &NDBCTL ERROR.

• &NDBCLOSE is always processed as if &NDBCTL ERROR=CONTINUE is in effect, except for response 35 (not
open), which honors the actual setting of &NDBCTL ERROR.

These exceptions allow a procedure to recover from any error conditions encountered when opening or closing an NDB,
except for the obvious programming error (already open or closed). This should encourage you to develop exception
handling logic when first writing a procedure.

If an error response from an &NDBOPEN is ignored, the next &NDB statement referring to that NDB will cause the
procedure to abnormally terminate (as a result of trying to access an NDB that has not been opened).

Error Information

Each response code description includes an indication of the information that will be provided in the &NDBERRI system
variable. N/A means there is no information provided, and &NDBERRI is null.

Response Codes

The response codes are listed in ascending order:

0
ERRI=N/A
Database processing completed with no errors.

1
ERRI=N/A
Record with requested key or RID not found (GET/UPD/DEL), OR reposition RID not in scan result list (SEQ
RESET).

2
ERRI=N/A
End of file on GET sequential (forward or backward).

3
ERRI=field name
Named field not found for INFO on field name.

4
ERRI=N/A
No records found for supplied SCAN criteria.

5
ERRI=N/A
SCAN terminated-exceeded I/O limit.

6
ERRI=N/A
SCAN terminated-exceeded time limit.

7
ERRI=N/A
SCAN terminated-exceeded storage limit.

8
ERRI=N/A
SCAN terminated-met or exceeded number of records limit.

10-19
ERRI=N/A
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Linked &NDBGET/&NDBFMT-extra no find return code as used in the link definition.
20

ERRI=format name
FMT del, format name not found.

21
ERRI=sequence name
SEQ del, sequence not found.

29
ERRI=N/A
Maximum possible Important! code-currently not assigned.

30
ERRI=N/A
Error in request (catch-all). See command/messages.

31
ERRI=N/A
Logic error in request: not signed on to database (NDB). For example, if the NCL procedure is paused and the
database stopped/started, then the next call gets this error.

32
ERRI=N/A
Insufficient storage to process request.

33
ERRI=N/A
OPEN request rejected, database is stopping.

34
ERRI=N/A
&NDBOPEN-already open to this NDB.

35
ERRI=N/A
&NDBCLOSE-not open to this NDB.

36
ERRI=N/A
NDB PURGE-nominated NDB not found, could not purge.

37
ERRI=N/A
NDB PURGE-nominated NDB not locked, cannot purge.

38
ERRI=N/A
Load for load module for requested NDB function failed.

39
ERRI=N/A
Requested option not allowed-NDB is in load mode.

51
ERRI=N/A
Database open failure: VFS open for database failed.
Possible causes:
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• File not allocated to your product.
• UDBCTL OPEN not done or in error.

52
ERRI=N/A
Database open failure: Specified database name is not a VSAM KSDS.

53
ERRI=N/A
Database open failure: VSAM relative key position (RKP) not 0.

54
ERRI=N/A
Database open failure: VSAM key length too short (that is, fewer than 16) to be a valid NDB database.

55
ERRI=N/A
Database open failure: VSAM data length too short to be a valid NDB database.

56
ERRI=N/A
Database open failure: Read of control record failed.

57
ERRI=N/A
Database open failure: Control record not valid.

58
ERRI=N/A
Database open failure: Unable to get storage to contain control record.

59
ERRI=N/A
Database open failure: Read of transaction control record failed.

60
ERRI=N/A
Database open failure: Transaction control record not valid.

61
ERRI=N/A
Database open failure: Unable to get storage to contain transaction control record.

62
ERRI=N/A
Database open failure: Unable to get storage to contain transaction data record.

63
ERRI=N/A
Database open failure: Error building field name indexes.

64
ERRI=N/A
Database open failure: Error re-applying pending transaction. Probable file full condition.

65
ERRI=N/A
Database open failure: Database flagged as in DEFER status. Probable file corrupt condition, system has failed
with database started in DEFER mode.
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66
ERRI=N/A
Database open failure: UDB is open by other users.

67
ERRI=N/A
UDB is open INPUT and NDB START or &NDBOPEN is not for INPUT only mode.

68
ERRI=N/A
Domain ID on NDB control record and this system mismatch, and FORCE not on NDB START. NDB is not started.
Important!-it might be currently open in another system.

69
ERRI=N/A
NDB version in this NDB control record not supported.

70
ERRI=N/A
This NDB is open under another file ID on this system (VSAM timestamp match).

71
ERRI=N/A
Request not allowed on active database. For example, NDB CREATE, NDB RESET, NDB ALTER, or NDB
UNLOAD.

72
ERRI=N/A
User ID required for request. Internal failure, should never occur with NDB command.

73
ERRI=sequence name
Specified sequence name not defined.

74
ERRI=sequence name
Sequence name required or already defined.

75
ERRI=N/A
Free-format text had an invalid token:

• Too long
• Unmatched quotes

76
ERRI=N/A
Logic error-not signed on to database (NDB). For example, if NCL proc is paused, and DB stopped/started, then
next call will get this error.

77
ERRI=N/A
This user ID has an asynchronous request running. Internal failure; should never occur with NDB command or
&NDB statements.

78
ERRI=N/A
Request internally canceled.

79
ERRI=N/A
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OPEN EXCLUSIVE-other users on database.
80

ERRI=N/A
OPEN-database locked by an exclusive user.

81
ERRI=field name if relevant
Add, update, or delete field, an error in the field list syntax, and so on.

82
ERRI=N/A
Add, update, or delete field, an internal error in the field index.

83
ERRI=field name
Value for named field is bad, not recognizable as valid data.

84
ERRI=field name
Value for named field is too long.

85
ERRI=field name
Value for named numeric field is not numeric, or outside range:
-2,147,483,648 : 2,147,483,647.

86
ERRI=field name
Value for named hexadecimal field is not a valid hexadecimal string, or is an odd number of characters.

87
ERRI=field name
Value for named DATE or CDATE field is not valid.

88
ERRI=field name
Field name is not a valid floating point number.

89
ERRI=field name
Supplied value is not a valid hexadecimal number.

90
ERRI=field name
Value for named time field is not a valid time, in the format:
HHMMSS or HHMMSS.TTTTTT.

92
ERRI=N/A
Operation not allowed. NDB or user open in input-only mode.

93
ERRI=field name
Field update request-could not read field record from NDB.

94
ERRI=field name
Supplied value is not a valid timestamp, in the format:
YYYYMMDDHHMMSS.TTTTTT.
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101
ERRI=token in error
ADD or UPD, field=value list syntax error.

102
ERRI=field name
ADD or UPD, required field not provided.

103
ERRI=field name
ADD record, sequence key value already on database (that is, not unique).

104
ERRI=field name
ADD/UPD record, KEY=UNIQUE field value not unique.

105
ERRI=field name
UPD record, UPDATE=NO value change for field.

106
ERRI=format name
Format specified on an ADD or UPD does not exist.

107
ERRI=format name
Format specified on an ADD or UPD exists but is an INPUT format and cannot be used for output.

111
ERRI=format name
FMT add, format name '*' is invalid.

112
ERRI=format name
FMT add, format name already exists.

114
ERRI=token in error
FMT/GET, format list syntax error.

115
ERRI=field name
FMT/GET, field name not defined in database.

116
ERRI=format name
Format specified on a GET exists but is an OUTPUT format and cannot be used for input.

117
ERRI=field name
You have referenced an NDB field twice in an OUTPUT format definition.

118
ERRI=field name
You have used an NCL keyword name in an OUTPUT format, but the keyword is not an NCL system variable
name.

121
ERRI=format name
GET, supplied format name not defined.
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122
ERRI=field name
GET by key, key field not defined on database.

123
ERRI=field name
GET by key, field not keyed.

124
ERRI=sequence name
GET by sequence, sequence ID not defined.

125
ERRI=sequence name
GET by sequence, key field for sequence has been deleted (by &NDBDEF DELETE).

126
ERRI=sequence name
GET by sequence, skip=0 specified and not currently positioned.

127
ERRI=sequence name
GET by sequence, skip=0 specified and currently at EOF (front or back).

128
ERRI=field name
GET by key field, GENERIC= is invalid for this field format. Generic access is only allowed for character and HEX
fields.

130
ERRI=field name
&NDBGET histogram (KEY=) on sequence key not supported.

131
ERRI=sequence name
SEQ DEF-invalid sequence name.

132
ERRI=sequence name
SEQ DEF, sequence name already exists.

133
ERRI=N/A
SEQ DEF, from or to RID invalid.

134
ERRI=sequence name
SEQ DEF, field name not found or is not a key.

135
ERRI=N/A
SEQ DEF, from or to values not valid.

136
ERRI=field name
SEQ DEF, generic invalid with field format.

137
ERRI=N/A
SEQ DEF, invalid null value for GENERIC=.
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139
ERRI=sequence name
SEQ RESET, sequence not found.

140
ERRI=invalid data value
SEQ RESET, REPOS= value invalid or null.

141
ERRI=N/A
SEQ RESET, REPOS= not valid on a scan sequence that is not sorted, or, while sorted, the primary sort field was
substringed.

142
ERRI=sequence name
SEQ RESET, REPOS by RID only valid for a SCAN sequence.

143
ERRI=N/A
&NDBSEQ histogram (KEY=) on sequence key not supported.

144
ERRI=sequence name
RELPOS sequence is not a sequence constructed by &NDBSCAN.

151
ERRI=N/A
INFO by field number, number lt 1 or gt number fields in database.

161
ERRI=sequence name
SCAN sequence ID is already defined.

162
ERRI=sequence name
SCAN sequence ID is currently in use, by an active scan for this user.

163
ERRI=field name
SCAN SORT= field name not defined on database.

183
ERRI=N/A
SCAN syntax error in scan request.

191.
ERRI=N/A
Unload failed. Accompanying messages will indicate the cause of the failure

193
ERRI=N/A
NDB ALTER failed.

237
ERRI=N/A
File integrity error, get if continuation DBDR failed. Database possibly corrupted. Contact Technical Support.

238
ERRI=field name
File integrity error, get XFF if DBKR failed. Database possibly corrupted. Contact Technical Support.

 718



 Netmaster® Shared Content Library 12.2

239
ERRI=field name
File integrity error, get KGE if DBKR failed. Database possibly corrupted. Contact Technical Support.

240
ERRI=N/A
VSAM I/O Error. See log for more information.

241
ERRI=N/A
Request not processed-invalid request code (internal error), should never occur with NCL (&NDB) or NDB
command.

242
ERRI=N/A
Request not processed-RPL busy flag set (internal error), should never occur with NCL (&NDB) or NDB
command.

243
ERRI=N/A
Request not processed-insufficient storage to queue request to database handler. Try again.

244
ERRI=N/A
Request not processed-required text parameter not provided (internal error). Should never occur with NCL
(&NDB) or NDB command.

245
ERRI=N/A
Request not processed-Database not started.

246
ERRI=N/A
Request not processed-required VAL1 parameter not provided (internal error). Should never occur with NCL
(&NDB) or NDB command.

247
ERRI=N/A
Request not processed-required VAL2 parameter not provided (internal error). Should never occur with NCL
(&NDB) or NDB command.

248
ERRI=N/A
Request not processed-database not LOCKED. Only applicable to NDB START UNLOCK command.

250
ERRI=N/A
Request not processed-database is LOCKED or STOPPING.

251
ERRI=N/A
Request not processed-long running command currently in progress. For example, NDB UNLOAD.

252
ERRI=abend code
This return code indicates that an NDB operation was terminated due to a logical abend caused by a possible
NDB corruption. The log will contain useful debugging information.
For update requests, the NDB will be stopped and locked. For read/scan requests, the request is terminated but
the NDB will continue to process other requests.
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254
ERRI=N/A
Request not processed-feature not present, or your product is shutting down.

Using Key Ranges with an NDB
If an NDB contains large amounts of data, or if you want to separate the data records from the key and control records,
you can use the KEYRANGES AMS parameter. The information about the key structure of an NDB enables you to do
separate the records.

NOTE
This information is for guidance only. The key structures can alter with future product releases. If you divide
NDBs by key ranges, review this information whenever you install a new release of your product.

NDB Key Structure

The VSAM key in an NDB is divided into the following parts:

• A type prefix, two bytes long
• For some records, a field code, two bytes long
• Key data, either the rest of the key, or four bytes shorter
• For some keys, a suffix, four bytes long

The following shows the key structures in ascending order:

• Control record (always first record in data set)
Rectype: X'0000'
Rest of key: All binary 0

• Transaction control record (always second record in data set)
Rectype: X'0010'
Rest of key: All binary 0

• Transaction journal records
Rectype: X'0011'
Sequence number: 2 bytes, binary (X'0001' to nnnn)
Rest of key: All binary 0

• Field information records (2 types)
– First (Basic Field Information):

Rectype: X'0020'
Field code: 2 bytes binary
Rest of key: All binary 0

– Second (Contains Key Statistics):
Rectype: X'0021'
Field code: 2 bytes binary
Rest of key: All binary 0

• Key records
Rectype: X'0030'
Field code: 2 bytes binary
Field value: (keylen - 8 bytes, see Storage of Values)
Suffix: 4 bytes, binary

• RID to sequence key records (present only if NDB defined with a sequence key)
Rectype: X'0032'
RID: 4 bytes, binary
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Rest of key: All binary 0
• Data records. There are 2 formats, depending on whether the NDB has a sequence key, or not:

– For databases defined without a sequence key, the format is:
Rectype: x'0040'
RID: 4 bytes, binary
Reserved: (keylen - 10) bytes long
Sequence number: 4 bytes binary (usually 0, used to handle large data records)

– For databases defined with a sequence key, the format is:
Rectype: x'0040'
field code: 2 bytes, binary; always x'0001'
Seq key value: (keylen - 8 bytes, see Storage of Values)
Sequence number: 4 bytes binary (usually 0, used to handle large data records)

Storage of Values

Field values and sequence key values are stored as follows:

CHAR fields
The character field value, padded to (keylen-8) with blanks.

NUM fields
4 bytes, binary, with the sign bit inverted (that is, 0 is stored as X'80000000', 100 is X'80000064'). Padded to
(keylen-8) with binary 0.

HEX fields
Stored in compressed hexadecimal format. Padded to (keylen-9) with binary 0. The last byte (of the value part,
not of the total key) contains the significant length in binary (so X'ABCD' and X'ABCD00' are distinct; X'ABCD' is
stored as X'ABCD0000...02' and X'ABCD00' is stored as X'ABCD0000...03').

DATE fields
Stored in unsigned packed. For example, 21 September 2004 is stored as X'040921'. Padded to (keylen-8) with
binary 0.

FLOAT fields
Stored in 8-byte floating point, with the following change to force character compares to work correctly:

• If sign bit is 0 (that is, number is 0 or positive), invert the sign bit.
• If the sign bit is 1 (that is, a negative number), invert the entire 8-byte field.
• Key length padding is binary 0.

CDATE fields
Stored internally in 3-byte binary with value 1 (x'000001') representing 1/1/0001. Key length padding is binary 0.

TIME fields
Stored internally in 5-byte binary as a number of micro-seconds, values from 0 to 86,399,999,999 (86,400
seconds in a day, times 1000000 for microseconds, -1 microsecond). The largest hexadecimal value is
x'141DD75FFF'. Key length padding is binary 0.

TIMESTAMP fields
Stored internally as a concatenation of the CDATE (3-byte) and TIME (5-byte) fields (CDATE first). Thus a
TIMESTAMP takes 8-bytes. Key length padding is binary 0.

Suggested Key Ranges

The following are suggested key range breakups:
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X'0000' to X'002F'
Includes the control, transaction, and field records. The transaction records have the most activity. The field
records can be in the same key range, as they are only referenced on NDB START, or when an &NDBDEF
statement is processed.

X'0030' to X'003F'
Includes all the key records, and, for databases with a sequence key, the RID to sequence key relation records.
Splitting the key records by field is not feasible because the field code is not readily determined. If fields have
been added or deleted, the code can change if an NDB is unloaded and reloaded. The only field code that is
guaranteed is the field code for a sequence key, which is always X'0001'.
If field codes are necessary for splitting key records, the field information records (record type X'0020') contain
the field code in bytes 3 through 4 of the key. The code is also in the data, in the 2 bytes immediately following the
key. The next 12 bytes after the field code in the data contain the field name. Remember that this field code can
be different if an NDB is unloaded and reloaded.

X'0040' to X'FFFF'
Contains all data records.
For NDBs with a sequence key, the data can be broken on sequence key value by preceding the value limits with
X'00400001'. For example, if an NDB has a character sequence key, and you want to break A-K, and L-Z, you can
use:
X'00400001C1' to X'00400001D2' (A-K)

X'00400001D3' to X'00400001E9' (L-Z)

Other Considerations

Failure to provide complete key ranges could lead to VSAM errors if a key value cannot be matched to a key range.

Using key ranges other than to separate control, key, and data records, or, for NDBs with a sequence key, sequence key
ranges, is not recommended.

Using NCLEX01 for NDB Security
If SYSPARMS NDBOPENX is set to YES, a user-nominated NCLEX01 exit can be invoked. In this case, all &NDBOPEN
statements that actually open the NDB (for this process) result in the nominated NCLEX01 exit being invoked.

NDB Open Exit Call Details

The following information describes the parameter list that is passed on an &NDBOPEN call to NCLEX01:

• The list is a standard parameter list, as mapped by the $NMNCEX1 macro.
• This parameter list contains information common to all calls to NCLEX01 for various reasons. The list contains a

function code, and information about the current user ID, and so on. The security correlator is passed to allow access
to any security information provided by any security exits.

• On an &NDBOPEN call, the NEXFUNC field has a value of 12 (decimal).
• Field NEXNDEX1 contains a pointer to a supplementary parameter list containing more information.
• The NEXND DSECT maps the supplementary parameter list. This DSECT is in the NCLEX01 macro.

This DSECT includes the following fields:

NEXNDNAM DS CL8 NDB name being opened

NEXNDFL1 DS X Flag byte

NEXNDOPX EQU X'80' ... EXCLUSIVE on &NDBOPEN

NEXNDOPI EQU X'40' ... INPUT on &NDBOPEN
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NEXNDOKM DS 0XL2 Following 2 bytes
Note: The field is initialized to
2X'FF'.

NEXNDOK1 DS X ... first OK operations flag

NEXNDGTO EQU X'80' ... 1 = &NDBGET OK

NEXNDSCO EQU X'40' ... 1 = &NDBSCAN OK

NEXNDADO EQU X'20' ... 1 = &NDBADD OK

NEXNDUPO EQU X'10' ... 1 = &NDBUPD OK

NEXNDDLO EQU X'08' ... 1 = &NDBDEL OK

NEXNDDFO EQU X'04' ... 1 = &NDBDEF OK

NEXNDINO EQU X'02' ... 1 = &NDBINFO OK

NEXNDOK2 DS X ... 2nd OK operations flag

NEXNDUDL DS H Length (0 - 50 decimal) of
user data from &NDBOPEN
statement

NEXNDUDT DS CL50 User data (padded/truncated
to 50 characters) from the
&NDBOPEN statement (pad is
blank)

These fields can be referenced to determine the action to take.

How the Exit Works

By returning R15 not equal to 0, all access to the NDB from the NCL process is denied. ASN NDB response code of 40 is
returned, and this code is handled according to the &NDBCTL ERROR= setting.

If R15 is returned with a 0, the 2-byte NEXNDOKM field is examined. If all of the defined bits are off (as listed previously),
then the effect is the same as setting R15 not 0.

If any bits in the NEXNDOKM field are off, the associated &NDBxxxx verb cannot be used. Attempts to use it results in an
NDB response code of 41. This code is handled according to the &NDBCTL ERROR= setting.

You can deny the use of the &NDBDEF verb with this exit. This action forces the use of the NDB FIELD command to add,
update, or delete field definitions from the database.

If the exit terminates abnormally while processing the &NDBOPEN request, the NCL process is terminated with an error.

The exit is attached as a subtask in all environments. Code the exit reentrant to support simultaneously executing copies.

Using the Batch Command Interface

Batch Command Interface

You invoke the Batch Command Interface (BCI) by executing the NMBCI program in a batch processing environment or
by calling it from other programs.

NOTE
The BCI is available on z/OS systems only.

Commands are read from a nominated input device (in card image format) and the replies received are routed to the
nominated output device. A user command exit can also be called where commands may be added, changed, or deleted.
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Return codes from an executed NCL procedure may be translated to JCL return codes, which can then be interpreted
using conditional JCL statements.

Requests are executed by NCL procedures running under the User Services option, and the unformatted results of these
requests are returned to the output device.

This interface may be used to connect to a product region operating within the same or within a different VTAM domain.

BCI Command Types

Commands read from an input file fall into two categories:

• BCI control commands used to provide details for session establishment, to request activation of a BCI command exit,
and to disconnect the session. These commands are described in a following section.

• Any other commands, which are routed unchanged to the target region for interpretation and execution. These are
processed by NCL procedure $USERBCI, which runs under the User Services option.

Once a BCI command exit has been activated, all non-BCI input commands are passed for pre-processing before
continuing. The exit can add new control or user commands, and can modify command contents or delete commands.

BCI Input

Commands are extracted from an input file in card-image format. The input file is referenced by the SYSIN DD statement
and may be any LRECL=80 data set.

Only the first 72 columns of the record can contain command data; the remainder of the record is ignored. A command
may be preceded by one or more spaces and is terminated by a space. Any data (including additional blanks) after the
command, is assumed to be operands or parameters associated with the command.

BCI Output

An activity log is directed to the nominated output file and consists of 121-character print lines where the first byte is a
machine control character. The file is referenced by the SYSOUT DD statement and should be specified as RECFM=FBM
with an appropriate block size.

The activity log records the commands processed by the BCI, the user commands (after insertion or modification by any
command exit), the replies from the User Services procedure, and any messages issued by the BCI itself.

The column headed Terminal indicates the device that issued the command as one from the following:

• The system input file name
• The LU name of the virtual terminal used for the session
• The name of the command exit (if the command is added or modified)

An additional flag character preceding the command or message reply indicates the source as follows:

+ Indicating it was read from the system input file.

- Shows it was inserted or changed by the command exit.

= Indicates a message issued by the BCI.

A blank indicates a reply from the User Services procedure.

BCILOGON Command -- Establish Session

The BCILOGON command establishes a session with the desired product region on behalf of the specified user.

This command has the following format:
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BCILOGON applname

         USER userid ( /password | PASSWORD password )

       [ MENU menu ]

       [ LUNAME applid | LUPREF luprefix ]

applname
Is the VTAM APPL name of the product region to which you want to connect. This value must be the first
parameter following the BCILOGON command.

USER userid { /password | PASSWORD password }
Provides the valid user ID and password combination to use for the session. The user ID and password can be
specified in a single string after the USER keyword (that is, as USER userid/password) or provided separately
(that is, as USER userid PASSWORD password).

WARNING

Both the user ID and password must be specified if BCILOGON is run as a batch job on demand.

If accessing BCI from another program, the user ID and password for that system (as taken from the UAMS
database or the equivalent security exit procedure) are defaulted for the interface. Logging on to BCI is
transparent, without you having to provide user ID and password, or the ID of the user who submitted the batch
job.

MENU menu
Specifies the initial menu selection data for the User Services facility. This value can contain up to five characters.
If present, the characters U.menu are passed to the product region to perform initial menu selection.
If omitted, the User Services procedure defined for the BCI user ID is selected (this should be $USERBCI in the
BCI facility distributed). However, if the user is set up to use the standard $USERSER procedure, a menu option
of BCI can be specified.

LUNAME applid or LUPREF luprefix
Specifies the entire ACB name (LUNAME applid) or a one- through five-character LUNAME prefix (LUPREF
luprefix) that the BCI attempts to open to connect to the product region. If an open fails for any reason, interface
processing terminates immediately.
When the LUPREF operand is used, a three-digit number (nnn) is appended to the LU prefix value. Initially nnn is
set to 001 and an attempt to open ACB luprefix001 is performed. If this ACB is in use or varied inactive, the suffix
keeps incrementing. The open is retried until one of the following conditions occur:

• The open is successful.
• An unrecoverable open error occurs.
• The list of defined ACBs is exhausted.

If you do not specify the LUNAME and LUPREF operands, then an LUPREF of NMBCI is assumed.

Examples: BCILOGON Command

BCILOGON NMCDRSC USER XYZ/XYZ

BCILOGON NMMAIN  USER ANET LU ABCINET PASSWORD GO

BCILOGON NMTEST  USER OPER LUPREF NMTSO PASSWORD XYZZY

NOTE
A user command exit can generate the BCILOGON command.

Other than the applname parameter that must be the first parameter after the BCILOGON command, subsequent
parameters can be entered in any order.
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BCIDISC Command -- Terminate Session

The BCIDISC command terminates the session with the product region after processing with that system is complete.

The BCIDISC command has no parameters and has the following format:

BCIDISC

This command logs you off the product region and frees the VTAM ACB being used this session. If the end of the input file
is reached and an active session exists, then a BCIDISC command is assumed.

BCIEXITC Command -- Control Command Exit

The BCIEXITC command activates or deactivates a user command exit. You can use a user command exit program to
inspect user commands before being processed by the BCI.

This command has the following format:

BCIEXITC [ exit_name ]

exit_name
Is the one- to eight-character name of the program to be loaded as the user exit for the BCI. The program must
reside in a standard load library. Specifying the exit name on the BCIEXITC command loads the module only. The
exit is not called until a command is next read from the input file.
If the exit name is omitted, any currently executing exit is deactivated.
Only one command exit can be active at any one time. If you must invoke a different exit, first use a BCIEXITC
command to deactivate the current exit.

BCI Operation
After completing a successful BCILOGON command, BCI converses with a User Services procedure defined to the
product region. The BCILOGON command makes an initial menu selection of U (for the User Services menu).

By using the optional MENU operand of the BCILOGON command, additional data can be passed to the initial procedure
to invoke a special procedure for conversing with BCI. This initial procedure uses the &ZPSKIP NCL statement to receive
and process this data in the usual manner.

NOTE
 For more information, refer to the NCL Reference section in this documentation.NCL Reference

As previously mentioned, BCI makes use of the Virtual 3270 Interface. The User Services procedure (and its associated
panel) used for the conversation must meet certain basic requirements. The first screen line on the panel should contain
three output fields for control information. The second line is an input command line, and the remaining lines are used
to return any output data. The supplied procedure ($USERBCI) and panel ($USV3270) conform to these standards and
should be used as a model.

BCI defines itself to the Virtual 3270 Interface as a 3270 Model-4 and, while it will only send a single command on the first
input line of the panel, it will accept up to 41 data lines in the response (the Model-4 type terminal contains 43 lines of 80
characters each).

After any command has been processed by the procedure, including the BCILOGON command, the first two control fields
are reported as the panel name and procedure name respectively. The third field is regarded as a return code, and set as
&RETCODE. If this is non-zero, the user is disconnected and documentary messages written to the system output file.
The job is canceled with a JCL return code of 12.
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Procedure $USERBCI

Procedure $USERBCI contains all the commands necessary to communicate with a virtual BCI 3270. It may also be used
for a real 3270 and be extended by the installation to cater for additional functions. The procedure contains comments
which adequately describe the basic functions it performs.

$USERBCI recognizes several commands as functions it must execute. Any other commands received are assumed
to be product commands and are processed by specifying them on an &INTCMD statement. This makes the procedure
as powerful as the privileges associated with the particular user ID for which it is invoked, and can be restricted at the
installation's discretion.

The results of an &INTCMD command are accumulated by issuing &INTREAD statements and placing the resulting
messages on the output lines of the panel.

If all panel output lines are used, the data is sent to BCI by issuing an &PANEL statement. The messages are extracted
and BCI awaits further output. More than one panel may be required to send the results of some commands. This process
is automatically handled by the interface.

The following commands are not passed to the product region but are processed by the distributed procedure $USERBCI:

ECHO [nn] [text]
Is recognized by $USERBCI as a test command. The specified text is echoed nn times (up to 41 maximum) in
the output lines of the panel. If nn is omitted or non-numeric, the text is echoed 3 times. If no text is supplied, a
sequence of characters is returned.

EXIT
May be used to emulate the F3 key and will end procedure $USERBCI. This can be useful if $USERBCI is nested
from another BCI NCL procedure. It is not used to terminate the BCI session.

INVRC [nn]
Is used by $USERBCI to set &RETCODE to nn. If this is a non-zero value, the batch program will terminate
immediately with message N96009 issued.

MORE
A request to perform another &INTREAD operation. After an &INTCMD has been issued, the results are read
using &INTREAD commands. Since an unknown number of messages may be returned, the procedure makes
some assumptions as to when the last message has been read. If you suspect more messages are available,
these can be solicited through the MORE command. Any number of MORE commands may be issued.

NOMORE
Signifies that any outstanding messages not yet returned should be purged. This results in the procedure issuing
an &INTCLEAR statement to discard any such outstanding responses.

TRACE ON|OFF
May be used to issue an NCL &CONTROL TRACE or &CONTROL NOTRACE command in the BCI NCL
procedure. This may be useful for debugging BCI NCL procedures.

Customize $USERBCI

An installation may further tailor the $USERBCI procedure to extend its function. For example, certain commands could
be recognized to invoke other procedures or panels if desired.

If the procedure is modified by the installation, Broadcom recommends that you test it using a real 3270 before testing it
on the BCI. The procedure can be tested at any 3270 (this does not have to be a Model-4, as the number of screen lines
is handled by the procedure).

If a 132-column screen is used, output is truncated by BCI to the first 79 characters. When testing at a real terminal,
MORE command processing can be abandoned by pressing F12 or F24.
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For ease of testing or occasional usage, we suggest you amend the existing User Services procedure and its associated
panel, to allow entry to the tailored procedure from a normal session. If you do this, then users won't have to log onto the
product using a BCI user ID. This eliminates a potential conflict between BCI and online usage.

BCI Command Exit

When a record is read from the system input file, it is first scanned to determine whether it is a BCI control command. If
not, it is recognized as a user command to pass to the product region. However, before it is passed, it is reformatted to
remove leading blanks. If a command exit is active, it is called passing the command as a parameter. The command exit
can then choose to modify the command, to reject it, or to insert additional commands into the input stream.

On entering the exit, Register 1 contains the address of a 76-byte area as follows:

Bytes 1 through 4
Contain a binary fullword indicating the length of the following data which can be a maximum of 72 bytes.

Bytes 5 through 76
Contain the user command and data with leading blanks removed and any unused characters to the right filled
with blanks.

Before returning, the exit sets Register 15 with a return code to indicate what action BCI is to take with the returned data.

Return Codes

 0 

Indicates to pass the command to the product region. The actual command may have been modified and its length
changed by updating the 76-byte area as passed as the parameter to the exit. The reformatted command is reported on
the system print file (except the BCILOGON command).

4
Indicates to pass the command to the product region (as for R15=0). However, after it has been fully processed,
the exit is invoked again instead of reading the next card from the system input file. Therefore, this return code
is used to insert commands. The user command area presented on the subsequent invocation contains the
command as returned on the last such call, and not the original command.

8
Indicates to ignore and not report the command.

The command exit can be used to generate a BCILOGON command to generate automatically user ID and password
data. If a BCILOGON command is returned, only the command and the product region VTAM APPL name are reported on
the system print file.

The command exit is especially useful for removing superfluous commands that, for example, a library system generates.
However, any user commands before the BCI command is detected are ignored, so the BCIEXITC command itself can
exist in a library member and be detected correctly.

As the command exit is loaded by the BCIEXITC command and merely executed on each subsequent command until
deactivated, the program is effectively resident. Therefore, data areas can be defined within the exit to control calls to the
exit during insertion processing. Additionally, if a short command is returned in the command area, the exit can use the
rest of the area because that area is not inspected, amended, or reported by BCI. If the length field is greater than 72, it is
assumed to contain 72. Similarly, if the length is zero or negative, it is assumed that no command is present and no action
is taken. However, if the return code is 4, the exit is invoked again. In both instances, BCI does not modify the length field.

JCL Return Codes

When the BCI program terminates, it sets a JCL return code which may be tested for successful completion. The return
code will have one of the following values:
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0
No errors detected.

4
BCI has processed all input cards and issued Important! messages. Check the messages to ensure that BCI has
made the correct assumptions.

8
BCI has processed all input cards and has found that serious errors and incorrect results are likely. Check the
messages and correct the input.

12
BCI has detected serious errors processing all input cards. The results are incomplete. Check the message and
correct the input.

1001-1009
The BCI NCL procedure has ended with a non-zero return code (&RETCODE). The JCL return code is the value
in &RETCODE plus 1000. For example, if &RETCODE is set to 2, then the JCL return code returned will be 1002.
BCI will issue message N96009 and terminate the job with the JCL return code.

U4095
BCI has detected a serious problem. The BCI output file will contain messages that indicate the nature of the
error; it may be an internal error. A dump is produced which may be required for problem diagnosis by your
product supplier.

Example of BCI Usage
//NMBCI JOB   etc

//NMBCI EXEC PGM=NMBCI

//SYSOUT DD SYSOUT=A

//SYSIN DD *

BCILOGON NMTEST USER TESTBCI/TESTPSWD MENU BCI LU NMDOSBCI TRANSMIT TESTFILE

SHOW USERS

LIST $USERBCI

EXEC TESTPROC

BCIDISC

BCILOGON NMACCTS PASSWORD MONEY USER WAGES

TRANSMIT PAYROLL

BCIDISC

/*

//

Virtual 3270 Interface
 

About the Virtual 3270 Interface

The Virtual 3270 Interface allows an external program to communicate with your product, in particular with NCL
procedures, using full-screen dialog.

Requests are normally passed to NCL procedures running under the User Services option. The interface user program
and NCL procedure can determine the state and flow of data on the conversation as they desire.

This interface may be used to connect to a product region operating in the same or a different VTAM domain.
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Virtual 3270 Interface

Various calls to the interface are supported to simplify session establishment and termination, and for reading and writing
the information contained in 3270 data streams.

A parameter list supplied as the DSECT $NMVTAP in the product distribution library is used for communication. Once
output has been received on the session a Field Descriptor List is built and the address placed in the main parameter
area. This allows the interface user program to examine the contents of the panel and to update input fields for return your
product.

The NMV3270I load module can be linked to a program requiring interface services, or loaded as part of an initialization
process. Calls to the interface are then supported by passing the initialized parameter area to provide the following
functions:

Open
Starts a session with the product region using parameter list information to determine the target system applid, the
local VTAM ACB name to be used for the session, the user ID and password for the user requesting the logon,
the virtual 3270 screen size, and any initial menu selection required.
If an LUNAME prefix is used for the ACB name (APPLID) and the ACB fails to open because the APPL has been
varied inactive, the operation retries using the next generic ACB name. This process is repeated until an open is
successful, or until five successive inactive or unknown ACB name errors occur.

Receive
Is used to receive a full-screen of data and builds a Field Descriptor List which describes all input (and optionally
output) fields found on the panel. This may then be examined by the calling application to determine the contents
of the various fields.

Send
Is used to return data to the product region. The Field Descriptor List may be plugged with the address of input
data which is to be placed in panel input fields. A code specifying the function key to be pressed can also be set
(the default is the Enter key).

Send, then Receive
Performs both send and receive functions before returning control to the calling program. This is useful when
issuing a request which expects to solicit some data in reply.

Send, then Terminate
Performs a Send then awaits session termination before returning control (for example, after a LOGOFF
command has been sent). If the session does not shut down in an orderly fashion, then it is disconnected before
control is returned to the calling application.

Terminate
Closes the session immediately without further I/O and returns to the caller.

More documentation may be found in the DSECT $NMVTAP describing the fields which can be set for the various calls,
and those which may be set by the interface on return.

The supplied DSECT $NMFLDDS can be used to map the data returned in the Field Descriptor List obtained from the
panels used in a conversation. See those DSECTS in the distributed NMMACLIB for details on this facility.

Control the Conversation

By default, NMV3270I selects the User Services menu as the initial menu selection. This can be modified on the Open
call. However, no matter what function gets control and issues the first I/O, it is the responsibility of the program calling the
interface and the NCL procedure (or other function) to agree to some protocol and maintain proper synchronization.

The Virtual 3270 Interface provides services which simplify VTAM session communication, and let you analyze the data
being passed across the session using a 3270 full-screen conversation.
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Interface to NCL Procedures

Once a session has been established through the Virtual 3270 Interface and has made an initial menu selection that
passes control to an NCL procedure, the procedure begins the conversation by issuing an &PANEL statement. This
results in a 3270 data stream being sent to the interface.

The interface user must issue a Receive call at which time the virtual panel image and Field Descriptor List are built and
returned to the caller.

By requesting a Send (or a Send then Receive) function, any input is returned with the appropriate attention key set. This
satisfies the &PANEL statement at which time the procedure can examine the input fields through their token names, and
the key through the &INKEY system variable in the usual manner.

Panel Characteristics

While any panel definition could be used for this conversation, the simpler the panel definition the easier it is for the
interface user to process. Panel $USV3270 is used by both the Batch Command Interface and the TSO Command
Interface and uses specific conventions.

The panel is defined as a Model-4 (43 line) panel, the first line containing three protected fields as follows:

• The first field contains the characters $USV3270 and can be used to verify that the interface user is connected to an
NCL procedure designed to handle this type of communication.

• The second field contains the system variable &0. On output this will be substituted and contains the name of the
currently executing procedure. This helps maintain synchronization throughout the conversation.

• The third field contains the system variable &RETCODE which can be used to determine the status of processing
within the procedure.

The contents of these fields are extracted and placed into defined areas of the parameter list passed between the user
program and the interface, regardless of whether the user requested all or only input fields be built in the Field Descriptor
List. Hence there is an advantage in maintaining this first line convention for any application.

The second line of panel $USV3270 is an input field and contains the token name &REQUEST. This of course appears to
the user program as the first input field in the Field Descriptor List and hence is easily accessible. Normally this would be
used to describe the type of function that the interface user is requesting from the NCL procedure.

Subsequent lines of the panel are all input lines and may be used to contain qualifying input from the user application, or
for returned text data from the NCL procedure.

Where any external application is required to use the services of the Virtual 3270 Interface, Broadcom recommends that
the procedures and panels described be used as models to assist development.
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NCL Reference
  

NCL is a high-level interpretive language integrated into many components to provide a fast, comprehensive, and
advanced development tool to implement the specific requirements of an installation. NCL is the vehicle through which
your product region is rapidly tailored to the needs of the installation.

NCL is based on free-form statement syntax that can process both system and user-supplied data. Data is maintained in
variables, which is manipulated and changed as required.

Collections of NCL statements, which may include system commands, are termed procedures and are stored in
partitioned data sets (z/OS) or CMS files (z/VM) called procedure libraries, which is edited and updated while your product
region is operational. Each NCL procedure is a separate member within a procedure library.

There is one principal procedure library (or concatenation of libraries) used by your product region. In addition to this
system library, individual users under z/OS is allocated an individual procedure library for their own use, as part of the
definition of their user ID.

NCL procedures can take many forms. They is a simple collection of comment statements that provide an effective means
of online documentation. They is a collection of your product region commands in exactly the same format as entered
from a terminal. They is extended to include logical decision making capabilities, the display of full-screen panels and the
use of file processing capabilities.

An NCL procedure can call or nest to another procedure to improve modularity.

In addition, certain NCL procedures are reserved for performing special functions such as interfacing to unsolicited
messages from VTAM (PPOPROC), intercepting and reacting to other messages sent to the user terminal (MSGPROC),
and processing messages destined for the activity logs (LOGPROC).

Format

The following information is presented for each item described in this book:

• On the left is the name of the verb or built-in. To the right of the name are the permissible operands for that verb or
built-in.

• Each item contains some or all of the following section headings:
Operands

Description of operands.
Return Codes

Return code options set on completion of the item, with an explanation.
Examples

Examples of interface syntax.
Notes

Additional information about the item.

 Example: Format 

&INTCLEAR [ TYPE={ ALL | REQ | RESP | ANY } ]

UPPERCASE characters
Must be entered as shown for verb or built-in names or operands consisting of uppercase characters, but can be
entered in uppercase or lowercase.
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Italic characters
Are variables that show the kind of information, rather than the exact information that must be supplied. The
actual entry replaces the italic description. Valid types of data are described for each verb or built-in within the
operands section.

Underscored values
Indicate the defaulted value that is assumed for an operand if it is not specified in the verb or built-in.

{Braces}
Indicate the available options for an operand. One of the alternatives must be selected. Do not include the braces
when entering a specification.

[Square brackets]
Indicate optional specifications. Do not include square brackets when entering a specification.

Or signs ( | )
Separate options for an optional or mandatory specification. If a group of options is enclosed by square brackets,
and each is separated by an or sign, none of the options have to be chosen. If none are coded, the default value
(underscored) is used.

Commas (,) and Equal (=) signs
Must be entered as shown. If commas or equal signs appear in brackets, they are optional and used only if the
accompanying optional operand is used.

Ellipsis (…)
Denotes items that are repeated.

Verbs

 

NOTE
Keywords denote and initiate a specific action. Depending on the verb, the processing that occurs to carry out
an action may require additional operands in the form of values or variables. The result of the action can also
modify or create variables.

 Examples: Verbs 

The following example deletes a message received by MSGPROC:

&MSGDEL

The following example suspends the NCL process at this statement awaiting operator input, which is placed in variables
&1, &2, …

&PAUSE ARGS

Built-in Functions

Built-in functions are special-purpose verbs that operate on one or more parameters to give a result in a target variable;
therefore, built-in functions must be specified on the right of an assignment statement.

The following shows the general syntax for statements with built-in functions:

&target = &built-in&parm ... &parm

&target
Specifies the name of a variable that receives the result.

&built-in
Specifies the name of the built-in function invoked.
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&parm
Represents one or more variables or values used as input parameters to the function.

NOTE
The precise syntax for the function is discussed for each function, if required.

 Example: Built-in Functions 

The following example shows the variable &C is the target of the &CONCAT built-in function, which concatenates the
values of the two variables &A and &B, then puts result, ABCDEF, into &C.

&A = ABC 

&B = DEF 

&C = &CONCAT &A &B

System Variable Format

System variables represent read-only information that is available to all procedures in the system. These variables cannot
be modified by procedures and the information in the variable is either constant (for example, &TIME always contains the
current time, regardless of which procedure references the variable) or procedure-dependent (for example, &LUNAME
always returns the name of the terminal associated with the NCL region in which the procedure is executing).

The system variables documented are general purpose variables available to all NCL procedures unless specifically
noted otherwise. There are also special system variables that occur only on completion of certain verbs and that provide
message profile information.

Related Documentation

For more information about writing and maintaining NCL procedures, refer to the NCL Programming section in this
documentation.

Verbs and Built-in Functions

Summary Table

The following table is a list of the verbs and built-in functions available in Network Control Language, with a brief
description of their function.

The Feature/Component column indicates whether a specific product or component must be included in the initialization
parameters at region startup before you can use the verb or built-in function.

NOTE
For more information about the initialization parameters, see Reference.

Automation Services (AS) is an internal component that is enabled if any of the following products are configured in the
region: FT, OPSCICS, OPSOS, SNA, SNAAUTO, TCPIP.

The column headed V/B indicates whether the item is a verb or built-in function.

Name Description Feature/ Component V/B
&AOMALERT Generates or simulates an AOM

event, WTO, VM MSG, or MVS
DOM, and routes it as required.

AS V
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&AOMCONT Releases a message from
an AOMPROC for delivery,
passes the message to another
AOMPROC for processing, or
sends a copy of the current
message to an ISR connected
system.

AS V

&AOMDEL Deletes the message that an
AOMPROC is processing.

AS V

&AOMFLAG Alters the value of an AOM
global flag.

AS V

&AOMFLAG Inspects the value of an AOM
global flag.

AS B

&AOMGVAR Alters the value of an AOM
global variable.

AS V

&AOMGVAR Inspects the value of an AOM
global variable.

AS B

&AOMINIT Indicates to regard the current
procedure as an AOMPROC,
and registers the procedure for
message delivery.

AS V

&AOMMIGID Determines whether a migration
ID is required.

AS B

&AOMMINLN Accesses the text of a specific
minor line of a multiline WTO
message in an AOMPROC.

AS B

&AOMMINLT Accesses the line type of
a specific minor line of a
multiline WTO message in an
AOMPROC.

AS B

&AOMREAD Requests to make the next
message available to an
AOMPROC.

AS V

&AOMREPL Alters the text of a message and
release the message for local
delivery.

AS V

&APPC Provides access to LU6.2
conversations.

V

&APPSTAT Returns the status for a VTAM
application.

B

&ASISTR Assigns a multiword string into
a variable, retaining leading
blanks.

B

&ASSIGN Updates lists of variables in one
operation.

V

&BOOLEXPR Evaluates a Boolean
expression.

B

&CALL procedure Invokes an NCL procedure. V
&CALL program Invokes a user program. V

 735



 Netmaster® Shared Content Library 12.2

&CMDLINE Writes text into your OCS
command input line.

V

&CNMALERT Sends a CNM record directly to
CNMPROC in a local or remote
NEWS system for processing.

SNA V

&CNMCLEAR Requests to clear all
outstanding CNM reply data
solicited by this NCL user.

SNA V

&CNMCONT Directs the current CNM record
across a specific ISR link.

SNA V

&CNMDEL Deletes a CNM record or stops
ISR delivery of the record to a
remote region.

SNA V

&CNMPARSE Requests to parse the MDO
data supplied into user
variables.

SNA V

&CNMREAD Requests to make the next
CNM record available to an NCL
procedure.

SNA V

&CNMSEND Requests to send the data
supplied across the CNM
interface.

SNA V

&CNMVECTR Requests to vector the data
supplied into user variables.

SNA V

&CONCAT Concatenates multiple variables/
constants.

B

&CONTROL Sets NCL procedure control
characteristics.

V

&DATECONV Changes a date format. B
&DEC Converts a hexadecimal number

to its decimal equivalent.
B

&DECODE Decodes part or all of an MDO. V
&DELAY Interrupts processing of a

procedure for a specified period
of time.

V

&DO Groups a sequence of NCL
statements to form a logical
program function.

V

&DOEND Signifies the logical end of a
group of statements.

V

&DOM Issues an MVS DOM to erase a
non-roll delete (NRD) WTO.

V

&DOUNTIL Builds a conditional loop with a
test at the bottom.

V

&DOWHILE Builds a conditional loop with a
test at the top.

V

&ELSE Specifies that the code following
is the alternative path after &IF,
where the &IF condition is false.

V

&ENCODE Encodes all or part of an MDO. V
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&END Terminates the current nesting
level.

V

&ENDAFTER Terminates the current
nesting level after executing
the command following the
&ENDAFTER.

V

&EVENT Signals an event occurrence. V
&EXIT Terminates the current nesting

level.
V

&FILE Connects, disconnects,
switches, accesses, modifies,
and deletes file records.

V

&FLUSH Terminates all nesting levels
within an NCL process.

V

&FNDSTR Determines whether a string
occurs within one or more
variables.

V

&GOSUB Branches to a subroutine within
the procedure.

V

&GOTO Branches to another statement
within the procedure.

V

&HEX Converts a decimal number to
its hexadecimal equivalent.

B

&HEXEXP Converts a character string to its
hexadecimal equivalent.

B

&HEXPACK Converts a hexadecimal string
into equivalent characters.

V

&IF Tests the truth of a logical
expression.

V

&INTCLEAR Clears messages queued
to a dependent processing
environment.

V

&INTCMD Schedules a command to
execute in the dependent
environment of the issuing
process.

V

&INTCONT Propagates a message to
the next higher processing
environment.

V

&INTREAD Retrieves the next message
queued from the dependent
processing environment of the
issuing process.

V

&INTREPL Propagates a message to
the next higher processing
environment, and changes the
message text.

V

&INVSTR Inverts a string. B
&LBLSTR Removes leading blanks from a

string.
B

 737



 Netmaster® Shared Content Library 12.2

&LENGTH Tells you the length of a variable
or constant.

B

&LOCK Obtains or releases access to a
resource.

V

&LOGCONT Resumes normal processing
of a message delivered to
LOGPROC.

V

&LOGDEL Deletes a log record that
LOGPROC is processing.

V

&LOGON Passes control of a terminal to
another application.

V

&LOGREAD Makes the next log message
available to LOGPROC.

V

&LOGREPL Replaces the text of the last
log message delivered to
LOGPROC.

V

&LOOPCTL Sets a new runaway loop control
limit.

V

&MASKCHK Tests a data string against a
wildcard mask.

B

&MSGCONT Resumes normal processing
of a message delivered to
MSGPROC.

V

&MSGDEL Deletes a message that
MSGPROC is processing.

V

&MSGREAD Makes the next message
available to MSGPROC.

V

&MSGREPL Replaces the text of a message
delivered to MSGPROC.

V

&NBLSTR Removes leading and trailing
blanks from a string.

B

&NDBADD Adds a record to an NDB
database.

V

&NDBCLOSE Signs off (disconnects) from an
NDB database.

V

&NDBCTL Alters NDB processing
characteristics.

V

&NDBDEF Adds, updates, or deletes field
definitions.

V

&NDBDEL Deletes a record from an NDB
database.

V

&NDBFMT Defines a list of fields for an
&NDBGET to retrieve.

V

&NDBGET Retrieves a record from an NDB
database.

V

&NDBINFO Retrieves information about an
NDB database.

V

&NDBOPEN Signs on (connects) to an NDB
database.

V
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&NDBPHON Allows you to return a phonetic
value for a character string,
typically a name.

V

&NDBQUOTE Places quotes around data to
protect special characters.

B

&NDBSCAN Scans an NDB database for
all records matching a search
argument.

V

&NDBSEQ Defines, deletes, or resets a
sequential retrieval path for an
NDB database.

V

&NDBUPD Updates a record in an NDB
database.

V

&NPFxCHK Tests a user's network
partitioning authority for a
resource.

B

&NRDDEL Deletes NRD messages. V
&NUMEDIT Edits the format of a real

number or integer.
B

&OVERLAY Replaces a section of a data
string with data from another
string.

B

&PANEL Displays a full-screen panel. V
&PANELEND Gives up exclusive control of a

display window.
V

&PARSE Parses tokenized strings into
variables.

V

&PAUSE Suspends an NCL process. V
&PPI Allows exchange of data

between programs.
V

&PPOALERT Generates a simulated VTAM
PPO message.

V

&PPOCONT Resumes normal processing of
a VTAM PPO message.

V

&PPODEL Deletes a VTAM PPO message,
or blocks its delivery.

V

&PPOREAD Makes the next VTAM
PPO message available to
PPOPROC.

V

&PPOREPL Resumes normal VTAM PPO
message processing, after
replacing message text.

V

&PROMPT Writes text to a user's terminal
and awaits input.

V

&QEXITR Terminates this procedure, plus
all higher levels.

V

&REMSTR Splits a data string and returns
the end portion.

B
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&RETCODE Returns or resets the system
return code.

V

&RETSUB Returns from a subroutine within
a procedure.

V

&RETURN Passes variables to a higher
nesting level.

V

&RSCCHECK Tests the access of a user to a
resource.

B

&SECCALL Communicates with the security
subsystem or the installation
security exit.

V

&SELSTR Splits a data string and returns
the front portion.

B

&SETBLNK Explicitly sets a variable to
blank.

B

&SETLENG Sets the length of a variable. B
&SETVARS Extracts named keywords and

associated data from a data
string.

V

&SMFWRITE (z/OS only) Writes a record to
the SMF data set.

V

&SNAMS Provides the client/server
interface to invoke object-
oriented services.

SNA V

&SOCKET Provides NCL control over
allocation and management of
communications using TCP/IP.

V

&STR Assigns a multiword string. B
&SUBSTR Extracts part of a variable or

constant.
B

&TBLSTR Removes trailing blanks from a
string.

B

&TRANS Translates characters within a
string.

B

&TYPECHK Tests variables and returns their
type.

B

&VARTABLE Creates and maintains vartables
and vartable entries.

V

&WRITE Writes a message. V
&WTO Issues a WTO. V
&WTOR Issues a WTOR and waits for a

reply.
V

&ZAMCHECK Indicates whether support is
enabled for a specified access
method.

B

&ZFEATURE Returns availability status of a
feature.

B

&ZNCLKWD Indicates whether the string is
an NCL keyword.

B
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&ZOSCHK Indicates whether support
is enabled for a specified
operating system.

B

&ZPSKIP Sets new active panel skip data. V
&ZQUOTE and &ZQUOTE2 Places quotes around a string. B
&ZSHRINK Removes leading and trailing

spaces and reduces multiple
spaces within a string.

B

&ZSOCINFO Obtains information about the
specific socket owned by the
process.

B

&ZSUBST Returns a string with substituted
data.

B

&ZSYSPARM Returns the value of a systems
parameter (SYSPARMS).

B

&ZTCPERDS Returns a short message for a
TCP/IP error code.

B

&ZTCPERNM Returns the logical name of a
TCP/IP error code.

B

&ZTCPINFO Obtains information about the
local host or TCP/IP vendor
stack.

B

&ZTCPSUPP Determines whether the current
TCP/IP vendor stack supports a
function.

B

&ZUNQUOTE Removes one level of quotes
from a string and undoes
&ZQUOTE.

B

&AOMALERT
The &AOMALERT verb generates an event, message, WTO, or DOM occurrence, as if it had been produced by either the
local operating system interface, or received across an AOM ISR link. The verb can also be used to send an occurrence
directly across an ISR link or to a specific AOMPROC.

Any NCL procedure can use &AOMALERT. It is not restricted to an AOMPROC, or any particular environment. This allows
processes outside of AOM to provide input to AOM.

By default, &AOMALERT generates an EVENT, with a ROUTE option of PROCONLY. Thus, the primary AOMPROC sees
the event, and can process it.

A comprehensive set of operands allows specification of the exact occurrence to generate, and the attributes of that
occurrence.

This verb has the following format:

&AOMALERT [ TYPE={ EVENT | WTO | DOM } 

          [ STATUS={ YES | NO } ]

          [ DOMAIN=domain | LINK=link | NCLID=nclid ]

          [ ROUTE={ PROCONLY | route } [ LCLROUTE=route ] [ RMTROUTE=route ] ]

          [ ALARM={ YES | NO } ]

          [ ASID=asid ]

          [ CLASS=class ]

          [ COLOR={ NO | BLUE | RED | PINK | GREEN | TURQUOISE | YELLOW | WHITE } ]
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          [ DESC={ NONE | ALL | list } ]

          [ DOM-TRACK={ YES | NO } ]

          [ DOMID={ * | mvsdomid ]

          [ HLITE={ NO | USCORE | REVERSE | BLINK } ]

          [ ID={ AOMALERT | identifier } ]

          [ INTENS={ NORMAL | HIGH } ]

          [ JOBNAME=jobname ]

          [ JOBID=jobid ]

          [ JSTCB=jstcb ]

          [ LDOMAIN=domain ]

          [ MONITOR={ YES | NO } ]

          [ MSGCLASS={ 30 | msgclass } ]

          [ MSGCODE={ 00 | nn } ]

          [ MSGID=msgid ]

          [ MSGLEVEL={ IN | msglevel } ]

          [ NRD={ NO | OPER | YES } ]

          [ ODOMAIN=domain ]

          [ ROUTCDE = { 2 | NONE | ALL | list }]

          [ RMTCLASS={ NONE | ALL | list } ]

          [ SCAN={ YES | NO } ]

          [ SOURCE={ PROP | GCS } ]

          [ TIME=hhmmss ]

          [ TRACE=* ]

          [ UFLAGS=nn | UFLAGn={ YES | NO } ]

          [ USERID=userid ]

          [ USERNODE=node ]

          [ DATA=msg, wto or event data ]

Operands:

TYPE={ EVENT | WTO | DOM }
Specifies the type of occurrence to generate.
TYPE=EVENT (the default)

Generates an AOM event message. An event message allows notification to an AOMPROC of an event,
but the message is never delivered to authorized AOM receivers.

TYPE=WTO
Generates a simulated WTO message. In this case, several operands allow specification of job name,
JES job ID, message attributes, as well as address space and DOMID information.

TYPE=DOM
Generates a simulated MVS DOM. A DOMID must be specified, and it is used to cause deletion of NRD
messages.

NOTE
TYPE=DOM does not send the generated DOM to MVS. Use the &DOM NCL verb for this.

STATUS={ YES | NO }
Indicates whether this is a status only message. This parameter is ignored for TYPE=DOM.
Status only messages are never delivered to Local AOM receivers (regardless of the ROUTE options), and have
an implied RMTCLASS=8 if the RMTCLASS parameter is not specified.
STATUS=YES

Makes the message equivalent to the internally generated status messages for such things as AOM
START, AOM STOP, SYSTEM IN SHUTDOWN that are queued to AOMPROC. This setting is useful if
some other procedure in the system, such as LOGPROC needs to send status information to AOMPROC.
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STATUS=NO
Specifies that the message is to be delivered normally.

DOMAIN=domain | LINK=link | NCLID=nclid
Allows the alert to be sent to a specific destination, either a specific AOMPROC, or a specific ISR link identified
either by LINK name (as defined on this system), or DOMAIN ID (as defined on the remote system). None of
these operands is used with TYPE=DOM. Only one of these three operands is specified.

DOMAIN=domain
Queues the message to the ISR link where the remote system has the indicated domain ID. This operand makes
the sending end independent of the link name used locally to identify the remote system. If the message cannot
be queued, a non-zero &ZFDBK value indicates the reason.

LINK=link
Queues the message to the ISR link with the specified local LINK name. This operand makes the sending end
dependent on the link name. This is advantageous when different remote systems could be (at different times)
connected with the same link name. If the message cannot be queued, a non-zero &ZFDBK value indicates the
reason.

NCLID=nclid
Queues the message to the nominated AOMPROC in this system. If the specified NCL ID is not found, is equal to
the NCL ID of the issuing NCL process, or is not a current primary or secondary AOMPROC, the &ZFDBK system
variable is set to 8 and the message not queued.
This option allows individual AOMPROCs to hold conversations with each other, independent of the incoming
message flow.
These options allow AOMPROCs in separate, ISR-connected systems to communicate with each other
independently of the unsolicited message flow.

ROUTE={ PROCONLY | route } | [ LCLROUTE=route ] [ RMTROUTE=route ]
Specifies the AOM routing option for the current WTO, message, or event.
Specifying a single value for ROUTE sets both the local and remote route options to the same value. Specifying
values for LCLROUTE and RMTROUTE allows individual setting of the local and remote AOM route options. Valid
values are:
NO

Does not deliver the message. If set from the screening table, the message is not passed to Automation
Services.

LOG
Delivers the message to the activity log only.

NOTE
If your product region has SYSPARMS AOMLOG=NO set, the message is never logged.

MSG
Delivers the message to authorized AOM receivers and to the activity log.

PROC
Queues the message to the primary AOMPROC, if it is active. If not, the message is delivered as if
ROUTE=MSG was specified. Following AOM processing, ROUTE=PROC is treated as ROUTE=MSG.

PROCONLY
Queues the message to the primary AOMPROC, if it is active. If not, the message is delivered as if
ROUTE=NO was specified. Following AOM processing, ROUTE=PROCONLY is treated as ROUTE=NO.

BOTH
Treats the message as if ROUTE=MSG was specified -- it is immediately queued to all eligible
AOM receivers and logged. Following this, it is also queued to the primary AOMPROC, if it is active.
Regardless of the action taken by any AOMPROC that handles the message, it is never redelivered
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locally -- it is treated as if ROUTE=NO was specified, and this cannot be overridden by the ROUTE
operand on any other verb.

If NCLID= is specified, the message is always queued to the specified NCL procedure (if there), regardless of the
ROUTE value specified. For example, if ROUTE=NO is coded, the NCL procedure still gets the message. The
same applies for LINK= and DOMAIN=, although the message is discarded at the remote end depending on the
ISR command LCLROUTE and RMTROUTE options in effect.

ALARM={ YES | NO }
Allows specification of the ALARM attribute for a WTO or MSG. If not specified, the default, ALARM=NO, is
assumed.

ASID=asid
Allows specification of an address space ID. This operand is only permitted for TYPE=WTO or TYPE=EVENT.
The asid value must contain exactly four hexadecimal digits. This corresponds to the values provided by the
&AOMASID system variable. By specifying an address space ID that ties in to MVS, any address-space DOM
correctly correlates to this message, if it is also marked as NRD=YES, DOM-TRACK=YES, or an AOMPROC
uses DOM-NOTIFY=YES.
If this operand is specified, the JSTCB operand must also be specified.

CLASS=class
Allows specification of an event class. This operand is only permitted for TYPE=EVENT (which is the default if
TYPE= is not specified).
The class value must be from 0 to 12 characters in length.

COLOR={ NO | BLUE | RED | PINK | GREEN | TURQUOISE | YELLOW | WHITE }
Allows specification of a color attribute for TYPE=WTO or TYPE=MSG. The operand can also be spelt COLOUR.

DESC={ NONE | ALL | list }
Allows specification of a descriptor code list, for TYPE=WTO. The list is a single descriptor number, or a list of
numbers or ranges:

• DESC=5
• DESC=(3,6,12 - 14)

NOTE
For a list of valid descriptor codes, see the Administration Guide.

DOM-TRACK={ YES | NO }
Lets you indicate that, for TYPE=WTO, or TYPE=EVENT, any subsequent DOM that matches this message
follows it across any ISR links automatically, even if the message or event is not marked NRD=YES.
DT is an acceptable abbreviation for this operand.

DOMID={ * | mvsdomid }
Allows specification of an MVS DOMID for TYPE=WTO, or TYPE=EVENT, or TYPE=DOM (in which case it is
required).
DOMID=*

Generates a DOMID internally. This DOMID will not match any valid DOMID that MVS generates. This
format is not valid for TYPE=DOM.

DOMID=mvsdomid
Allows specification of your own DOMID. mvsdomid must be eight hexadecimal digits. The first two
correspond to a system ID, the last six are the DOMID.

Regardless of the specification of DOMID, after &AOMALERT the system variable &ZDOMID contains the DOMID
that was used, in the MVS (eight hexadecimal digits) format. Thus, if &AOMALERT generated a DOMID, you can
save it for a future &AOMALERT TYPE=DOM.
Default: *
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HLIGHT={ NO | USCORE | REVERSE | BLINK }
Allows specification of a highlight attribute for TYPE=WTO. The operand can also be spelt HLITE.S

ID={ AOMALERT | identifier }
Allows specification of an optional 1- to 12-character identifier. This value is made available to AOMPROC in
&AOMID, and to an MSGPROC in &ZMAOMID.

INTENS={ NORMAL | HIGH }
Specifies whether the intensity attribute is TYPE=WTO.

JOBNAME=jobname
Allows specification of the job name that is to be regarded as the source of a TYPE=WTO or TYPE=EVENT alert.
jobname is either null or one through eight characters in length.
This value corresponds to, and is derived from, the &AOMJOBNM and &ZMAOMJN system variables.

JOBID=jobid
Allows specification of the JES job ID that is to be regarded as the source of a TYPE=WTO or TYPE=EVENT
alert.
jobid is either null or in the format typnnnnn where:
typ is JOB, STC, or TSU (abbreviated to J, S, or T), and nnnnn is a one- to five-digit number.
This value corresponds to, and is derived from, the &AOMJOBID and &ZMAOMJI system variables.

JSTCB=jstcb
Allows specification of a job-step TCB address. This operand is only permitted for TYPE=WTO or TYPE=EVENT.
  jstcb must be exactly eight hexadecimal digits. This corresponds to the values provided by the &AOMJSTCB
system variable. By specifying a job-step TCB address that ties in to MVS, any JSTCB-specific DOMs correctly
correlate to this message, if it is also marked as NRD=YES, DOM-TRACK=YES, or an AOMPROC uses DOM-
NOTIFY=YES.
If this operand is specified, the ASID operand must also be specified.

LDOMAIN=domain
Allows specification of a specific last-handler domain value. If omitted, the current domain ID is used (that is, the
value in &ZNMDID).
The value must be 1 through 4 characters, the first alphabetic or national, the remainder alphanumeric or national.
This operand corresponds to, and is initialized from, the &AOMLDID system variable.

MONITOR={ YES | NO }
This operand allows specification of the MONITOR attribute for TYPE=WTO. If YES, the message is eligible for
delivery to MONITOR class message receivers, and AOM class receivers.

MSGCODE={ 00 | nn }
Allows specification of an MSGCODE value for TYPE=WTO. This value is used to restrict the delivery of the
message to receivers with at least one common MSGCODE in their user ID definition.
nn must be two hexadecimal digits. If omitted, 00 is assumed.

MSGID=msgid
Allows specification of a specific message id for type=WTO, or EVENT. If omitted, no message ID value is set.
msgid is null, or 1 through 12 characters.
The value set by this parameter is available to an AOMPROC in the &AOMMSGID system variable, and to an
MSGPROC in the &ZMAOMMID system variable.

MSGLEVEL={ IN | msglevel }
Allows specification of a message severity level, corresponding to the &AOMMSGLV system variable, and the
user profile AOMMSGLV values.
Only one message level is assigned. The default, IN, means informational.

NRD={ NO | OPER | YES }
Allows specification of the non-roll delete attribute for a message or event.
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NRD=NO
Means the message is not to be regarded as NRD.

NRD=OPER
Causes the message to remain on OCS screens, but the system retains no copy. When an operator
deletes the message from the screen, it is not recallable.

NRD=YES
Causes the message to remain on OCS screens, until the appropriate DOM is sent (it could be produced
by &AOMALERT TYPE=DOM, or an MVS DOM). The system remembers the message, and it is recalled
to OCS screens with the NRDRET command.

ODOMAIN=domain
Allows specification of an originator domain value. If this operand is omitted, the current domain ID is used (that
is, the value in &ZNMDID).
The value must be 1 through 4 characters, the first alphabetic or national, the remainder alphanumeric or national.
This operand corresponds to, and is initialized from, the &AOMODID system variable.

ROUTCDE={ 2 | NONE | ALL | list }
Allows specification of a list of routing codes for the generated WTO or MSG. Either a single value or list of values
is specified as follows:
ROUTCDE=5

ROUTCDE=(1,5,16-29,112)

RMTCLASS={ NONE | ALL | list }
Allows specification of a list of remote ISR delivery classes, for automatic ISR delivery of WTO, MSG, or EVENT
alerts. Remote classes are numbered from 1 to 8.
RMTCLASS=NONE means no remote classes. RMTCLASS=ALL is equivalent to RMTCLASS=1 - 8.
Either a single value, or a list of values and ranges is specified:
RMTCLASS=5

RMTCLASS=(3,5-7)

If this parameter is omitted, RMTCLASS=ALL is assumed if STATUS=NO is specified, else RMTCLASS=8 is
assumed if STATUS=YES is specified or defaulted.

SCAN={ YES | NO }
Allows specification of the scan-for-highlight (@) characters for message display. If SCAN=YES is specified, when
the message text is displayed on an OCS screen, text between @ characters is displayed in high intensity.

TIME=hhmmss
Specifies the message issue time. If omitted, the current time is used. This parameter must be in the format
hhmmss.

TRACE=*
Specifies that the current message is to be traced on the local system. Trace messages are written to the activity
log.

UFLAGS=nn | UFLAGn={ YES | NO }
Assigns a value to the 8 user flags, either by using a hexadecimal value to assign all 8, or individually using
UFLAG1, UFLAG2, and so on.
In an AOMPROC, the system variables &AOMUFLGn contains the set values.
In MSGPROC, the system variables &ZMAOMUFM and &ZMAOMUFn contain the user flags in various formats.
Variables are also set after an &INTREAD if receiving unsolicited messages.

DATA=msg, wto or event data
The optional message text to be associated with the WTO, MSG, or EVENT.
For TYPE=WTO, ensure that the first character of the text is the MVS flag character (which is blank).

Examples: &AOMALERT
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&AOMALERT DATA=MSG001 SYSTEM UP

&AOMALERT TYPE=EVENT STATUS=NO LINK=NEWYORK DATA=LA IS ONLINE

&AOMALERT TYPE=WTO STATUS=NO ROUTE=MSG DATA=*IEF233D COUNTERFEIT MSG

Notes:

If NCLID, DOMAIN, or LINK were specified, &ZFDBK is set as follows:

0
Message queued successfully.

4
Destination domain same as ODOMAIN or LDOMAIN value.

8
Link/domain not found or NCL ID not found, not an AOMPROC, or same as issuing process.

12
Link/domain not enabled outbound.

16
ISR storage shortage. Message not sent.

20
Queue overflow on ISR link.28 Internal ISR error.

In all other cases, &ZNCLID is set to 0.

The &ZDOMID system variable is always cleared to null by &AOMALERT, and, if TYPE=WTO or TYPE=ALERT with
OS=MVS message is generated, the supplied or internally assigned MVS DOMID is placed in &ZDOMID in the MVS
format (eight hexadecimal digits).

When an AOMPROC reads a message produced by &AOMALERT, the &AOMSALRT system variable is always set to
YES. Thus, AOMPROCs can always distinguish &AOMALERT-sourced messages.

&AOMCONT
The &AOMCONT verb is used in an AOMPROC procedure to request the processing of a message in one of the following
ways. The message could be a WTO or WTOR, VM MSG, MVS DOM notify, or AOM EVENT that was previously
delivered for processing by an &AOMREAD.

• Passed to your product region for normal delivery, including possible automatic ISR delivery. The message is no longer
available to the issuing AOMPROC.

• Passed to your product region for local delivery only. No automatic ISR delivery is performed. The message is no
longer available to the issuing AOMPROC.

• Passed to your product region for possible automatic ISR delivery only. The message is not delivered to local AOM
receivers. The message is no longer available to the issuing AOMPROC.

• Copied to a specified ISR link, or to all active ISR links. The message remains available to the issuing AOMPROC.
• Passed to another AOMPROC for further processing. The message is no longer available to the issuing AOMPROC.

An AOM message passed to your product region for normal delivery is sent to all OCS and ROF users with the following
authorities:

• AOM message receipt authority
• Authorized to receive messages with the relevant routing codes and message levels

The processing attributes of the message, set by the screening table when the message was selected for routing to
AOMPROC, is changed by specifying the appropriate &AOMCONT operand. When this is done with the LINK= or
DOMAIN= operands, only the copy of the message that is sent to the ISR link has its attributes altered.
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When processing a multiline WTO message, only the current line of the message is altered. However, if this is the first
line, and the next &AOMREAD specifies MINOR=NO, all lines will have the same attribute alterations applied.

Any operand specified overrides the current value of that message attribute. Attribute modification operands are ignored if
the current message is an MVS DOM-notify message.

The LINK, DOMAIN, and NCLID options are only valid when processing the first line of a multiline WTO. The entire
message (or a copy of it) is sent.

This verb has the following format:

&AOMCONT [ ALL | LOCAL | REMOTE | NCLID=nclid | LINK={ * | link } | DOMAIN={ * | domain } ]

         [ ALARM={ YES | NO } ]

         [ COLOR={ NONE | BLUE | RED | PINK | GREEN | TURQUOISE | YELLOW | WHITE } ]

         [ DOM-NOTIFY={ NO | YES } ]

         [ DOM-TRACK={ NO | YES } ]

         [ HLIGHT={ NONE | USCORE | BLINK | REVERSE } ]

         [ ID=identifier ]

         [ INTENS={ LOW | HIGH } ]

         [ MONITOR={ YES | NO } ]

         [ MSGCODE=nn ]

         [ MSGID=msgid]

         [ MSGLEVEL=msglevel ]

         [ NRD={ NO | OPER | YES } ]

         [ RMTCLASS={ ALL | NONE | LIST } ]

         [ ROUTCDE={ NONE | ALL | list } ]

         [ ROUTE=route | [  LCLROUTE=route ] [ RMTROUTE=route ] ]

         [ UFLAGn={ YES | NO } ]

 Operands: 

ALL
Indicates that the current message is to be (possibly) altered as requested, and released for both local and
automatic remote ISR delivery. Following this statement, this AOMPROC no longer owns the message, and until
another &AOMREAD is executed, the message-related system variables are null.
For a multiline message, only the current line is processed, and the next line is made available by issuing
&AOMREAD MINOR=YES. If this was the last line, or if the next &AOMREAD has MINOR=NO specified, then the
entire message is released.

LOCAL
Indicates that the current message is to be (possibly) altered as requested, and released for local delivery only.
No automatic ISR delivery is performed. Following this statement, this AOMPROC no longer owns the message,
and until another &AOMREAD is executed, the message-related system variables are null.
This option is invalid when processing minor lines of a multiline message. If specified for the major line, the entire
message is released.

REMOTE
Indicates that the current message is to be (possibly) altered as requested, and released for automatic ISR
remote delivery only. No local delivery is performed. Following this statement, this AOMPROC no longer owns the
message, and until another &AOMREAD is executed, the message-related system variables are null.
This option is invalid when processing minor lines of a multiline message. If specified for the major line, the entire
message is released.

NCLID=nclid
Indicates that the current message is to be passed to the specified secondary AOMPROC. The nclid must
correspond to a secondary AOMPROC (that is, a procedure, executing in the AOMP environment, that has issued
&AOMINIT).

 748



 Netmaster® Shared Content Library 12.2

If the message is successfully queued to the secondary AOMPROC, this AOMPROC no longer owns the
message, and until another &AOMREAD is executed, the message-related system variables are null. The
&ZFDBK system variable is set to 0. If the specified NCL ID cannot be found, or is not a secondary AOMPROC,
or is the same as the NCL ID of the issuing AOMPROC, the &ZFDBK system variable is set to 8. The message
remains owned by this AOMPROC.

NOTE
If NCLID= is specified, you cannot specify other operands. This means that the message attributes
cannot be altered in this case.

This option is not valid for a minor line of a multiline message. If specified for the major (first) line, the entire
message is enqueued.

LINK={ * | link } | DOMAIN={ * | domain }
Enqueues a copy of the message to the indicated ISR link, specified by LINK=link, or DOMAIN=domain; or
enqueues a copy of the message to all presently active and enabled (for AOM unsolicited outbound from this
system) ISR links, specified by LINK=* or DOMAIN=* (no route code, message level, or RMT class filtering is
done in this case).
In either case, the message remains under the control of the current AOMPROC.
When LINK=link or DOMAIN=domain is specified, the &ZFDBK system variable is set as follows:
0

Message enqueued to specified ISR link.
1

Multiline message enqueued successfully to ISR link, but some minor lines were lost due to overflows,
and so on.

4
Not enqueued, either the destination domain matched the message originator or last-handler domain, or
the message has already been sent to that link.

8
Not enqueued, link or domain name not found.

12
Not enqueued, cannot send AOM unsolicited outbound to this ISR link.

16
Not enqueued, storage shortage.

20
Not enqueued, outbound queue overflow.

24
Specific delete done for specified link or all links.

28
Not enqueued, ISR internal error.

When LINK=* or DOMAIN=* is specified, The &ZFDBK system variable is set as follows:
0

Message enqueued to all eligible (and at least one) ISR links.
4

Message enqueued to some eligible links, but not delivered to some because of some error such as
already sent or came from that link, and so on.
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8
Not enqueued to any link. There were none, or all eligible links already received a copy, or an &AOMDEL
LINK/DOMAIN=* was previously issued for this message (possibly by a previous AOMPROC that passed
this message to this AOMPROC).

If attribute alteration options are specified, only the copy enqueued to the remote systems has its attributes
altered. The current message is not changed.
These options are not valid for minor lines of a multiline message. If used for the major (first) line, a copy of the
entire message is sent.

NOTE
After a message has been enqueued to any ISR link, it is no longer eligible for any automatic ISR
delivery. Also, it cannot be enqueued twice to any link.

ALARM={ YES | NO }
Modifies the alarm attribute of the current message or event.

COLOR={ NONE | BLUE | RED | PINK | GREEN | TURQUOISE | YELLOW |WHITE }
Modifies the color attribute for the current message or event. This operand can also be spelt COLOUR.

DOM-NOTIFY={ NO | YES } DOM-NOTIFY=YES
Indicates that this AOMPROC wants a DOM-notify message queued to it when an appropriate MVS DOM is
received.
This operand is only valid when ALL, LOCAL, or REMOTE is specified (or ALL defaulted).
If the current message is not a WTO, WTOR, or MVS-sourced EVENT, no DOM-notify occurs, because only MVS
issues DOMs.
This operand is abbreviated to DN.

NOTE
Many messages never have a matching DOM generated, because they were never intended to be non-
roll delete. Careless use of DOM-NOTIFY=YES can cause excessive storage wastage in the system as
it notes all messages that are to be DOM-NOTIFIED.

DOM-TRACK={ NO | YES }
Alters the current value of the DOM-TRACK option for an MVS-sourced WTO, WTOR, or EVENT.
DOM-TRACK=YES causes the first following MVS DOM that matches this message to follow it across the
relevant ISR links.
This operand is abbreviated to DT.

NOTE
Many messages never have a matching DOM generated, because they were never intended to be non-
roll delete. Careless use of DOM-TRACK=YES can cause excessive storage wastage in the sending
system, as it notes the sending of the message across the links.

HLIGHT={ NONE | USCORE | BLINK | REVERSE }
Modifies the highlight attribute for the current message or event. This operand can also be spelt HLITE.

ID=identifier
Modifies the value of the AOM ID attribute, as seen in the &AOMID and &ZMAOMID system variables.
The value is null, or from 1 to 12 characters.

INTENS={ LOW | HIGH }
Modifies the intensity attribute for the current message or event.

MONITOR={ YES | NO }
Alter the MONITOR attribute of the current message or event. The monitor attribute determines whether
MONITOR class OCS receivers also receive the message even if they are not AOM receivers.

MSGCODE=nn
Modifies the MSGCODE mask for the current message or event.
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MSGID=msgid
Allows specification of a specific message id for type=WTO, MSG, or EVENT. If omitted, no message ID value is
set. msgid is null, or 1 through 12 characters. The value set by this parameter is available to an AOMPROC in the
&AOMMSGID system variable, and to an MSGPROC in the &ZMAOMMID system variable.

MSGLEVEL=msglevel
Modifies the message level of the current message.

NRD={ NO | OPER | YES }
Alters the NRD (non-roll delete) attribute of the current message.

NOTE
If the message has the NRD=YES attribute (already, or set by the NRD=YES operand), then, following
execution of &AOMCONT ALL, LOCAL, or REMOTE, &ZDOMID contains the region-assigned DOMID,
which the &NRDDEL verb uses to delete the message from OCS screens.

RMTCLASS={ ALL | NONE | list }
Alters the ISR automatic delivery routing classes of the current message or event. This operand can affect the
links that receive this message, if ISR automatic delivery occurs later.

ROUTCDE= {NONE | ALL | list }
Modifies the routing codes currently assigned to the current message.

ROUTE=route | [LCLROUTE=route ] | [RMTROUTE=route ]
Modifies the AOM routing option for the current message or event.
Specifying a single value for ROUTE sets both the local and remote route options to the same value. Specifying
values for LCLROUTE and RMTROUTE allows individual setting of the local and remote AOM route options. Valid
values are:
NO

Does not deliver the message. If set from the screening table, the message is not passed to Automation
Services.

LOG
Delivers the message to the activity log only.

NOTE
If your product region has SYSPARMS AOMLOG=NO set, the message is never logged.

MSG
Delivers the message to authorized AOM receivers and to the activity log.

PROC
Queues the message to the primary AOMPROC, if it is active. If not, the message is delivered as if
ROUTE=MSG was specified. Following AOM processing, ROUTE=PROC is treated as ROUTE=MSG.

PROCONLY
Queues the message to the primary AOMPROC, if it is active. If not, the message is delivered as if
ROUTE=NO was specified. Following AOM processing, ROUTE=PROCONLY is treated as ROUTE=NO.

BOTH
Treats the message as if ROUTE=MSG was specified -- it is immediately queued to all eligible
AOM receivers and logged. Following this, it is also queued to the primary AOMPROC, if it is active.
Regardless of the action taken by any AOMPROC that handles the message, it is never redelivered
locally -- it is treated as if ROUTE=NO was specified, and this cannot be overridden by the ROUTE
operand on any other verb.

UFLAGn={ YES | NO }
Modifies one of the eight user flags that is initially set in the AOM screening table.

 Examples: &AOMCONT 
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&AOMCONT COLOR=PINK MONITOR=YES

&AOMCONT LINK=NY

&AOMCONT LINK=LA

&AOMCONT LOCAL COLOR=RED

&AOMCONT NCLID=&SUBID1

 Notes: 

• If &AOMCONT is issued when no AOM message is current, the procedure is terminated abnormally.
• If the message had the NRD=YES attribute assigned or overridden, the system variable &ZDOMID has the region-

assigned DOMID that is used to delete the message later from OCS consoles.
• &AOMCONT REMOTE and &AOMCONT LOCAL complement &AOMDEL LOCAL and &AOMDEL REMOTE. See

&AOMDEL for more information.
• The &AOMCONT verb always sets the system variable &AFDBK. If LINK=, DOMAIN=, or NCLID= was not specified, it

is always set to 0.

&AOMDEL
&AOMDEL is used within an AOMPROC procedure to request that the message that was previously delivered for
processing by &AOMREAD be deleted.

Options allow deletion as follows:

• Completely, thus indicating that no further delivery of the message occurs
• From the local system only. Automatic ISR delivery can still occur.
• From ISR automatic delivery only. The message can still be locally delivered.
• From a specific ISR link, or from all ISR links.

If the current message is an MVS DOM-notify message, &AOMDEL is treated as an &AOMCONT.

This verb has the following format:

&AOMDEL [ ALL | LOCAL | REMOTE | LINK={ * | link } | DOMAIN={ * | domain } ]

        [ DOM-NOTIFY={ NO | YES } ]

 Operands: 

ALL
Deletes the current message completely. No further processing takes place. The message is not delivered to
authorized AOM receivers, nor is it logged. No automatic ISR delivery takes place. Following this statement,
this AOMPROC no longer owns the message, and until another &AOMREAD is executed, the message-related
system variables are null.
For a multiline message, only the current line is processed, and the next line is made available by issuing
&AOMREAD MINOR=YES. If this line was the last line, or if the next &AOMREAD has MINOR=NO specified,
then the entire message is released.

LOCAL
Deletes the current message from the local system. Possible automatic ISR delivery is still to be processed.
Following this statement, this AOMPROC no longer owns the message, and until another &AOMREAD is
executed, the message-related system variables are null.
This operand is invalid when processing minor lines of a multiline message. If specified for the major line, the
entire message is processed.

REMOTE
Delivers the current message to the local system. Possible automatic ISR delivery is not performed. Following
this statement, this AOMPROC no longer owns the message, and until another &AOMREAD is executed, the
message-related system variables are null.
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This operand is invalid when processing minor lines of a multiline message. If specified for the major line, the
entire message is processed.
Because the message is locally delivered, if the message had the NRD=YES attribute, the system variable
&ZDOMID has the region-assigned DOMID. This DOMID is used to delete the message later from OCS consoles.

LINK={ * | link | DOMAIN={ * | domain }
Allows the prevention of automatic or specific delivery to a specific ISR link, specified by LINK=link or
DOMAIN=domain, or prevents any further automatic or specific delivery to all ISR links, specified by LINK=* or
DOMAIN=*.
In either case, the message remains under the control of the current AOMPROC.
When LINK=link or DOMAIN=domain is specified, the &ZFDBK system variable is set as follows:
0

Indicates that the message is blocked from delivery to the specified ISR link.
4

Indicates that the specified ISR link is not found or not enabled for AOM flow.
24

Indicates that an &AOMCONT verb or previous automatic ISR delivery has already sent a copy of the
current message.

When LINK=* or DOMAIN=* is specified, the &ZFDBK system variable is always set to 0.
DOM-NOTIFY={ NO | YES }

Indicates whether this AOMPROC wants to be notified of any future MVS DOM for this message. This option is
not valid with LINK= or DOMAIN=.
DOM-NOTIFY=YES causes the procedure to receive a DOM=notify message when AOM receives an MVS DOM
that matches the message.
This operand is abbreviated to DN.

NOTE
Many messages never have a matching DOM generated, because they were never intended to be NRD
messages. Careless use of DOM-NOTIFY=YES can waste excessive storage in the system as it notes
all messages that are to be DOM-NOTIFIED.

 Examples: &AOMDEL 

&AOMDEL

&AOMDEL LOCAL DN=YES

&AOMDEL LINK=NY

 Notes: 

• &AOMDEL LOCAL and &AOMDEL REMOTE complement &AOMCONT REMOTE and &AOMCONT LOCAL, except
that no message attributes is altered with &AOMDEL.

• &AOMDEL LINK=* or DOMAIN=* also prevents the following &AOMCONT LINK= or DOMAIN= from sending a
message. The &ZFDBK system variable is set to 4.

• Issuing an &AOMDEL when no message is current causes the procedure to terminate abnormally with an error
message.

&AOMGFLAG
&AOMGFLAG alters or inspects the value of an AOM global flag. 

&AOMFLAG is used as a verb using the following format:

&AOMGFLAGn { ON | OFF }

When used as a built-in function, &AOMFLAG must be coded to the right of an assignment statement:
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&variable =&AOMGFLAGn

Used as a verb, &AOMGFLAG is coded within an AOMPROC procedure to alter the value of an AOM global flag. These
global flags are visible to the screening table and is tested and altered by screening table statements.

Used as a built-in function, any NCL procedure can inspect the value of an AOM global flag.

 Operands: 

n
Specifies the number of the global flag to alter or inspect. n must be from 1 to 32.

ON | OFF
Specifies the new value of the indicated global flag.
ON sets the flag on, and OFF sets it off. The interpretation of these settings is entirely dependent on the user.

 Examples: &AOMGFLAG 

&AOMGFLAG 5 ON       -* set global flag 5 on

&AOMGFLAG 32 OFF     -* set global flag 32 off

&FLAG7 = &AOMGFLAG 7 -* inspect the current value of

                     -* global flag 7

NOTE

• Screening table statements can test the value of an AOM global flag using the GFLAG(n) screening criteria, or alter the
value of the first 16 global flags using SET GFLAG(n) = ON | OFF.

• If used as a verb in a procedure that is not an AOMPROC, the procedure is terminated with an error message.

&AOMGVAR
&AOMGVAR alters or inspects the value of an AOM global variable.

&AOMGVAR is used as a verb using the following format:

&AOMGVARn [ value ]

When used as a built-in function, &AOMGVAR must be coded to the right of an assignment statement:

&variable =&AOMGVARn

Used as a verb, &AOMGVAR is coded within an AOMPROC procedure to alter the value of an AOM global variable.
These global variables are visible to the screening table and is tested and altered by screening table statements.

Used as a built-in function, any NCL procedure can inspect the value of an AOM global variable.

Operands:

n
Specifies the number of the global variable to alter or inspect. n must be from 1 to 16.

value
Specifies the new value of the indicated global variable. value is null, which will set the global variable to all
blanks. Otherwise, the value must be from 1 to 16 characters. The value will be stored in the indicated global
variable, padded with blanks if necessary. The interpretation of AOM global variables is entirely dependent on the
user.

Examples: &AOMGVAR
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&AOMGVAR 3 CHICAGO  -* set global variable 3 to 'CHICAGO'

&AOMGVAR 15 START   -* set global variable 15 to 'START'

&VAR4 = &AOMGVAR 4  -* get current value of global

                    -* variable 4

NOTE

• Screening table statements can test the value of an AOM global variable using the GVAR(n) screening criteria, or alter
the value of a global variable using SET GVAR(n) = value. The values can also be used in screening table substitution,
by using the &GVARn variable names.

• If used as a verb, by a procedure that is not an AOMPROC, the procedure is terminated with an error message.

&AOMINIT
&AOMINIT indicates that the current procedure is to be regarded as an AOMPROC, and registers the procedure for
message delivery.

This verb has the following format:

&AOMINIT

The &AOMINIT verb performs the following functions:

• Registers the executing NCL procedure as a secondary AOMPROC if:
– The procedure is executing in the AOMP environment. The procedure is started by the primary AOMPROC, or

&INTCMD started by the primary AOMPROC, or was started by SUBMIT AOMP START procname.
– The procedure is not the primary AOMPROC. The primary AOMPROC is started by the SYSPARMS

AOMPROC=procname command.
• Marks the procedure (including the primary AOMPROC) as ready for AOM message delivery. Typically, AOM

messages marked for delivery to an AOMPROC are not queued until an &AOMREAD has been executed. Messages
with ROUTE=PROC are treated as ROUTE=MSG, and ROUTE=PROCONLY messages are discarded.

Sometimes, however, the primary AOMPROC have housekeeping work to perform before it is ready to process
messages. By issuing &AOMINIT, following messages are queued, ready for the first &AOMREAD.

NOTE
 In the procedure, do not delay too long before issuing &AOMREAD. The maximum queued message limit (as
set by SYSPARMS AOMPQLIM=) could be exceeded.

Registering a procedure as a secondary AOMPROC always makes it eligible for messages. Only another AOMPROC can
deliver these messages by issuing &AOMCONT NCLID or by issuing &AOMALERT NCLID.

 Notes: 

The &ZFDBK system variable is set to the following values after executing &AOMINIT:

0
Indicates that the primary AOMPROC issues the &AOMINIT verb. Messages are now queued.

4
Indicates that a valid procedure in AOMP environment issues the &AOMINIT verb. Procedure is now a secondary
AOMPROC. Messages are queued (using &AOMCONT NCLID). This value is also returned if the procedure was
already a secondary AOMPROC.

An &AOMINIT issued by an NCL procedure that is not executing in the AOMP environment causes the procedure to
terminate with an error message.

If the primary AOMPROC terminates for any reason, all secondary AOMPROCs are also terminated, as the AOMP
environment is terminated.
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Registered secondary AOMPROCs that terminate have any queued messages processed by normal AOM delivery. If
the procedure terminates abnormally, the message indicating the procedure error termination is queued to the primary
AOMPROC as an AOM status message.

&AOMMIGID
&AOMMIGID parses a system command string to determine whether a migration ID is required.

This built-in function has the following format:

&result = &AOMMIGID command-string 

The return value is NO (meaning no migration ID required) or YES (meaning a migration ID is required). This value is
used directly as the value for the MIGID operand on a SYSCMD command.

If one of the following is true, then NO is always returned:

• The current console type (as set by the AOMCTYPE SYSPARM) does not support migration IDs (that is, the type is
NOT EXTMCS).

• No consoles are currently acquired.

If no command text is supplied, or if it is too long (more than 126 characters), then an error is raised. The NCL procedure
terminates.

 Example: &AOMMIGID 

&CMD=STR D J,L

&MIG=&AOMMIGID &CMD

&AOMMINLN
The &AOMMINLN built-in function returns the current value of the specified minor line, when processing a multiline WTO
message in an AOMPROC.

This built-in function has the following format:

&variable = &AOMMINLN n 

 Operand: 

n
Specifies the minor line number.
0 returns the text of the major line. 1 to the value in the &AOMNMIN system variable returns that minor line. A
greater value returns a null value.

 Note: &AOMMINLN is used when any line of the multiline WTO is current in an AOMPROC. This means, if you use
&AOMREAD MINOR=YES to read successive minor lines (to access all attributes), any preceding or following line text is
accessed.

The returned value is the text of the specified minor line. An index of 0 returns the text of the major line.

Only an AOMPROC can use &AOMMINLN. If the current message is not a multiline WTO, a null value is returned.

 Examples: &AOMMINLN 

.IEC995I            -* indicative dump mlwto

&MAJ = &AOMMINLN 0  -* get major line

&MIN1 = &AOMMINLN 1 -* get minor line 1

&MIN2 = &AOMMINLN 2 -* get minor line 2

&MIN3 = &AOMMINLN 3 -* get minor line 3
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&AOMMINLT
The &AOMMINLT built-in function returns the line type of the specified minor line, when processing a multiline WTO
message in an AOMPROC.

This built-in function has the following format:

&variable = &AOMMINLT n

Operand:

n
Specifies the minor line number. 0 returns the type of the major line. A value between 1 and the value in the
&AOMNMIN system variable returns the type of that minor line. A greater value returns a null value.

The returned values are:

C
Indicates a CONTROL line.

CE
Indicates a CONTROL plus END line.

L
Indicates a LABEL line.

LE
Indicates a LABEL plus END line.

D
Indicates a DATA line.

E
Indicates an END line.

DE
Indicates a DATA/END line.

Only an AOMPROC can use &AOMMINLT. If the current message is not a multiline WTO, a null value is returned.

Examples: &AOMMINLT

.IEC995I             -* indicative dump mlwto

&MAJT = &AOMMINLT 0  -* get major line type

&MINT1 = &AOMMINLT 1 -* get minor line 1 type

&MINT2 = &AOMMINLT 2 -* get minor line 2 type

&MINT3 = &AOMMINLT 3 -* get minor line 3 type

Note:

NOTE
&AOMMINLT is used when any line of the multiline WTO is current in an AOMPROC. This means, if you use
&AOMREAD MINOR=YES to read successive minor lines (to access all attributes), any preceding or following
line type is accessed.

&AOMREAD
&AOMREAD is used within an AOMPROC to request delivery of the next AOM message. If no message is immediately
available, processing of the procedure is suspended and then resumes when the next message arrives.
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Any messages and associated attributes routed to PROC, PROCONLY, or BOTH from the screening table are delivered to
&AOMREAD.

Multiple &AOMREAD statements are present within an AOMPROC but we recommend that only one is used within a
closed loop environment.

On completion of &AOMREAD, the system variable &ZVARCNT are set to the number of variables created, unless the
SET operand is specified.

The profile of the message received by &AOMREAD is set in a suite of reserved system variables. The message profile
provides a complete description of all the message attributes in addition to the message text. (The attributes reflect the
processing attributes such as color, highlighting, source, and delivery information that the screening table sets.)

This verb has the following format:

&AOMREAD [ WAIT={ YES | NO | 0 | nn } ]

         [ MINOR={ YES | NO } ] 

       { [ VARS=prefix* [ RANGE=(start,end) ] ] |

         [ VARS={ name | var-name-list } ] |

         [ STRING { &name | string-name-list } ] |

         [ ARGS [ RANGE=(start,end) ] ] |

         [ SET ] }

Operands:

WAIT={ YES | NO | 0 | nn.nn }
Specifies what to do if no message is immediately available to satisfy the &AOMREAD.

• WAIT=YES causes the procedure to be suspended indefinitely, pending receipt of a message.
• WAIT=NO or WAIT=0 causes the procedure to continue if no message is pending. If no message was

pending, the system variable &RETCODE is set to 4. The procedure is never suspended in this case.
• WAIT=nn.nn causes the procedure to wait for up to nn.nn seconds for a message. If none have arrived in this

time, &RETCODE is set to 4 and the procedure resumes execution. The range of nn.nn is 0.01 to 9999.99.

If a message satisfies &AOMREAD, &RETCODE is set to 0.
Default: YES

MINOR={ YES | NO }
Specifies whether &AOMREAD is to return minor lines of a multiline WTO message.

• MINOR=YES presents the individual lines of a multiline WTO message in order, following the &AOMREAD of
the major line. This setting is useful if you want to examine attributes of each line.

• MINOR=NO causes the next &AOMREAD after reading a major line to skip all the minor lines, and read the
next message.

Default: YES

NOTE
Regardless of this setting, the &AOMMINLN and &AOMMINLT built-in functions allow access to the text
and line type of any minor line of the current message. The &AOMNMIN system variable indicates how
many minor lines there are. The operand has no effect except in the case where the previous line read
was a multiline WTO major line. Thus, you can use &AOMREAD MINOR=NO in a main processing loop,
and enter an inner processing loop, to read &AOMNMIN minor lines.

WARNING
To make &AOMREAD read the minor lines in responses to console commands, use the screening table
to route the minor lines to the AOMPROC.
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VARS=
Tokenizes the message into the nominated variables before control is returned to the procedure. Each word of the
message is tokenized into the nominated variables from left to right. If insufficient variables are provided, some
data is lost. Excess variables are set to a null value. The format of the operands that can be coded with VARS=
are as follows:
prefix*

Denotes that variables are generated automatically during the tokenization process, and that the variable
names are prefix1, prefix2, and so on. The RANGE= operand is specified to indicate a starting and ending
suffix number. prefix* cannot be used with other variable names.

name
Specifies the name of a variable, excluding the ampersand (&).

name(n)
Is the same as name, but n denotes the length of the data that is placed in the variable.

*(n)
Denotes a skip operation, where n represents the number of units to skip during the tokenization process.
On VARS= statements, n denotes 'skip this number of words'. An asterisk (*) by itself is the same as *(1).

STRING
Specifies no tokenization. The entire text of the message is returned as a single string to the procedure in the
nominated variables. The format of the operands associated with STRING are:
&name

Specifies the variables, including the leading &, into which to place the string text. Text is placed into each
variable for the maximum length of a variable.

ARGS
Denotes that the message received is tokenized and placed word by word into automatically generated variables
of the form &1 through &n, depending on how many are required to hold the message. The RANGE= operand is
coded to designate a start number and optionally, an end number, which delimits the number of variables that are
generated.

SET
Specifies that no tokenization of the incoming AOM message is performed, but that the &AOMREAD statement is
to return only the AOMPROC system variables that relate to the message.
If SET is not coded, instructions must be coded on the &AOMREAD statement specifying the tokenization
requirements for the message by using other &AOMREAD operands.

Examples: &AOMREAD

&AOMREAD VARS=(A,B,C,D,E,F,G,H,I,J) MINOR=NO

&AOMREAD VARS=A*

&AOMREAD ARGS RANGE=(2,60)

&AOMREAD STRING &DATA

&AOMREAD SET

Notes:

Following an &AOMREAD, you can use an &GOTO statement, using the ID of the message, to go to the routine that
processes the message. (The ID is set in &AOMID by a screening table GLOBAL, MSGGROUP, or SET statement ID=id.)

When a message is delivered to &AOMREAD, a suite of system variables is set, including one for the message prefix
(&AOMMSGID). No request for further tokenization is necessary unless specific processing is required on the message
text. On this basis, using &AOMREAD SET is sufficient.

The following example illustrates the use of both &AOMMSGID and &AOMID:
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&CONTROL NOLABEL

.READ

&AOMREAD MINOR=NO SET

&GOTO .&AOMMSGID

&GOTO .&AOMID

&AOMCONT

&GOTO .READ

 :

-* Special msg processing

.IOS000I

 : &GOTO .READ

-* Special msg processing for screening table set ID.

.HASPMSGS

 :

&GOTO .READ

While testing and developing the primary AOMPROC, you can terminate the current version and invoke a new updated
copy. The SYSPARMS AOMPROC= command with FLUSH specified terminates the primary AOMPROC. To start the
primary AOMPROC, the same command is used, specifying the member name from the relevant NCL library.

&AOMREPL
&AOMREPL requests that a message, which was previously delivered for processing by an &AOMREAD, have the
message text replaced and then delivered locally. The message could be a WTO, a WTOR, or a VM message. The verb is
used within an AOMPROC procedure. No automatic ISR delivery is performed.

An AOM message for delivery is sent to all OCS and ROF users with the following authorities:

• AOM message receipt authority
• Authorized to receive messages with the relevant routing codes and message levels

The screening table sets the processing attributes of the message when the message was selected for routing to
AOMPROC. These attributes are changed by specifying the appropriate &AOMREPL operand.

When processing a multiline WTO message, only the current line of the message is altered. If this line is the first line, and
the next &AOMREAD specifies MINOR=NO, all lines have the same attribute alterations applied. The text of these lines,
however, is not altered. The text of individual lines is altered by issuing &AOMREAD MINOR=YES to obtain each line in
turn, and then issuing &AOMREPL for each line.

Any operand specified overrides the current value of that message attribute. This statement is treated as &AOMDEL for
an MVS DOM-notify message.

This verb has the following format:

&AOMREPL [ LOCAL ]

         [ ALARM={ YES | NO } ]

         [ COLOR={ NONE | BLUE | RED | PINK | GREEN |TURQUOISE | YELLOW | WHITE } ]

         [ DOM-NOTIFY={ NO | YES } ]

         [ HLIGHT={ NONE | USCORE | BLINK | REVERSE } ]

         [ ID=identifier ]

         [ INTENS={ LOW | HIGH } ]

         [ MONITOR={ YES | NO } ]

         [ MSGCODE=nn ]

         [ MSGID=msgid ]

         [ MSGLEVEL=msglevel ]
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         [ NRD={ NO | OPER | YES } ]

         [ ROUTCDE={ NONE | ALL | list } ]

         [ ROUTE=route | LCLROUTE=route ]

         [ SCAN={ YES | NO } ]

         [ UFLAGn={ YES | NO } ]

           DATA=replacementmessagetext

 Operands: 

LOCAL
Specifies that the current message is to be (possibly) altered as requested and released for local delivery only.
This process occurs regardless of the specification of LOCAL or not. This operand is provided for compatibility
with &AOMCONT LOCAL. No automatic ISR delivery is performed.
Following this statement, this AOMPROC no longer owns the message, and until another &AOMREAD is
executed, the message-related system variables are null.

ALARM={ YES | NO }
Modifies the alarm attribute of the current message or event.

COLOR={ NONE | BLUE | RED | PINK | GREEN | TURQUOISE | YELLOW |WHITE }
Modifies the color attribute for the current message or event. This operand can also be spelt COLOUR.

DOM-NOTIFY={ NO | YES }
DOM-NOTIFY=YES indicates that this AOMPROC wants a DOM-notify message queued to it when an
appropriate MVS DOM is received.
If the current message is not a WTO, WTOR, or MVS-sourced EVENT, no DOM-notify ever occurs, as only MVS
issues DOMs.
This operand is abbreviated to DN.

NOTE
Many messages never have a matching DOM generated, as they were never intended to be NRD.
Careless use of DOM-NOTIFY=YES can waste excessive storage in the system as it notes all
messages that are to be DOM-NOTIFIED.

HLIGHT={ NONE | USCORE | BLINK | REVERSE }
Modifies the highlight attribute for the current message or event. This operand can also be spelt HLITE.

ID=identifier
Modifies the value of the AOM ID attribute, as seen in the &AOMID and &ZMAOMID system variables.
The value is null, or from 1 through 12 characters.

INTENS={ LOW | HIGH }
Modifies the intensity attribute for the current message or event.

MONITOR={ YES | NO }
Alters the MONITOR attribute of the current message or event. The monitor attribute determines whether
MONITOR class OCS receivers also receive the message, even if they are not AOM receivers.

MSGCODE=nn
Modifies the MSGCODE mask for the current message or event.

MSGID=msgid
Allows specification of a specific message id for type=WTO, MSG, or EVENT. If omitted, no message ID value is
set.
msgid is null, or 1 through 12 characters.
The value set by this parameter is available to an AOMPROC in the &AOMMSGID system variable, and to an
MSGPROC in the &ZMAOMMID system variable.

MSGLEVEL=msglevel
Modifies the message level of the current message.
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For a list of valid message levels, refer to the Administrating area in the NetMaster NM for TCP/IP documentation.
NRD={ NO | OPER | YES }

Alters the NRD attribute of the current message.

NOTE
If the message has the NRD=YES attribute, then, following execution of &AOMCONT ALL, LOCAL, or
REMOTE, &ZDOMID contains the region-assigned DOMID. The &NRDDEL verb uses DOMID to delete
the message from OCS screens.

ROUTCDE={ NONE | ALL | list }
Modifies the routing codes currently assigned to the current message.

ROUTE=route | LCLROUTE=route
Modifies the AOM routing option for the current message or event.
Because the message is only delivered locally, ROUTE= or LCLROUTE= have the same effect. Valid values are:
NO

Does not deliver the message. If set from the screening table, the message is not passed to Automation
Services.

LOG
Delivers the message to the activity log only.

NOTE
If your product region has SYSPARMS AOMLOG=NO set, the message is never logged.

MSG
Delivers the message to authorized AOM receivers and to the activity log.

PROC
Queues the message to an active primary AOMPROC. If the primary AOMPROC is not active, the
message is delivered as if ROUTE=MSG was specified. Following AOM processing, ROUTE=PROC is
treated as ROUTE=MSG.

PROCONLY
Queues the message to an active primary AOMPROC. If the primary AOMPROC is not active, the
message is delivered as if ROUTE=NO was specified. Following AOM processing, ROUTE=PROCONLY
is treated as ROUTE=NO.

BOTH
Treats the message as if ROUTE=MSG was specified -- it is immediately queued to all eligible AOM
receivers and logged. The message is also queued to an active primary AOMPROC. Regardless of the
action taken by any AOMPROC that handles the message, it is never redelivered locally. The message is
treated as if ROUTE=NO was specified, which cannot be overridden by the ROUTE operand on any other
verb.

SCAN={ YES | NO }
Indicates whether the replacement text has highlight characters (@) to highlight parts of the text selectively.

UFLAGn={ YES | NO }
Modifies one of the eight user flags that is initially set in the AOM screening table.

DATA=replacement message text
Specifies the replacement text for the message. Any text is specified, up to 256 characters. If the current message
is part of a multiline WTO, only the current message text is replaced.
If this operand is omitted, &AOMREPL acts like &AOMDEL. The message is deleted.

 Examples: &AOMREPL 

&AOMREPL COLOR=PINK MONITOR=YES DATA=&NEWMSG
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&AOMREPL DATA=*&AOMMSGID MESSAGE SUPPRESSED BY AOMPROC

 Notes: 

• IF &AOMREPL is issued when no AOM message is current, the procedure is terminated abnormally.
• If the message had the NRD=YES attribute assigned or overridden, the system variable &ZDOMID have the region-

assigned DOMID. The DOMID is used to delete the message from OCS consoles later.

&APPC
&APPC provides access to LU6.2 conversations.

This verb has the following formats:

&APPC ALLOCATE_DELAYED

      TRANSID=transid

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC ALLOCATE_IMMEDIATE

      TRANSID=transid

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM }  ]

    [ USERID=userid  [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC ALLOCATE_NOTIFY

      TRANSID=transid

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid  [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME= luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC { ALLOCATE_SESSION | ALLOCATE }

        TRANSID=transid
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      [ MODENAME=modename ]

      [ SYNC={ NONE | CONFIRM } ]

      [ WAIT=nn ]

      [ USERID=userid [ PASSWORD=password ] ]

      [ PROFILE=profile ]

      [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

        LUNAME=luname | LINK=linkname | DOMAIN=domain ]

      [ PARMS=(parm1,parm2,...,parmn) |

        VARS=var | VARS=(var1, var2, ..., varn ) |

        VARS=prefix* [ RANGE=(start,end) ] ]

&APPC ATTACH_DELAYED

      PROC=procname

    [ SERVER=servername

     [ SCOPE={ REGION | USER | SYSTEM } ] ]

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC ATTACH_IMMEDIATE

      PROC=procname

    [ SERVER=servername

     [ SCOPE={ REGION | USER | SYSTEM } ] ]

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC ATTACH_NOTIFY

      PROC=procname

    [ SERVER=servername

     [ SCOPE={ REGION | USER | SYSTEM } ] ]

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

 764



 Netmaster® Shared Content Library 12.2

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC { ATTACH_SESSION | ATTACH } 

        PROC=procname 

      [ SERVER=servername [ SCOPE={ REGION | USER | SYSTEM } ] ]

      [ MODENAME=modename ]

      [ SYNC={ NONE | CONFIRM } ]

      [ WAIT=nn ] 

      [ USERID=userid [ PASSWORD=password ] ]

      [ PROFILE=profile ]

      [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

        LUNAME=luname | LINK=linkname | DOMAIN=domain ]

      [ PARMS=(parm1,parm2,...,parmn) |

        VARS=var | VARS=(var1, var2, ..., varn ) |

        VARS=prefix* [ RANGE=(start,end) ] ]

&APPC CONFIRM

    [ ID=id ]

&APPC CONFIRMED

    [ ID=id ]

&APPC CONNECT_DELAYED

    { NCLID=nclid | SERVER=servername }

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

&APPC CONNECT_IMMEDIATE

    { NCLID=nclid | SERVER=servername }

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

&APPC CONNECT_NOTIFY

    { NCLID=nclid | SERVER=servername }

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

&APPC { CONNECT_SESSION | CONNECT }

    { NCLID=nclid | SERVER=servername }

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ WAIT=nn ] 

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

&APPC DEALLOCATE

    [ TYPE={ SYNC | FLUSH | CONFIRM | ABEND | LOCAL } ]

    [ ID=id ]

    [ LOG=msg ]

&APPC DEREGISTER

&APPC FLUSH

    [ ID-id ]

&APPC { PREPARE_TO_RECEIVE | PREPARE }

      [ TYPE={ SYNC | FLUSH | CONFIRM } ]

      [ ID=id ]

&APPC { RECEIVE_AND_WAIT | RECEIVE }

      [ ID={ ANY | CLIENTS | SERVERS | id } ]

      [ WAIT=nn ]
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      [ MDO=mdoname [ MAP=mapname ] | VARS=var | VARS=(var1, var2, ..., varn ) |

        VARS=prefix* [ RANGE=(start,end) ] ]

&APPC RECEIVE_IMMEDIATE

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ] | VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC RECEIVE_NOTIFY

    [ ID={ ANY | CLIENTS | SERVERS | id } ]

&APPC REGISTER

      SERVER=servername [ SCOPE={ REGION | USER | SYSTEM } ]

    [ CONNECT={ ACCEPT | NOTIFY | REJECT } ]

    [ RETRY={ YES  | NO } ]

    [ CONVLIM={ 100 | nnn } ]

&APPC REQUEST_TO_SEND

    [ ID=id ]

&APPC RPC 

      PROC=procname

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ SHARE | SHARE=(shrvars1,shrvars2,...,shrvarsn) |

      NOSHARE=(shrvars1,shrvars2,...,shrvarsn) ]

    [ RETCODE=varname ]

    [ PARMS=(parm1,parm2,...,parmn) ]

&APPC SEND_AND_CONFIRM

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ] |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC SEND_AND_DEALLOCATE

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ] |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

    [ TYPE={ SYNC | FLUSH | CONFIRM } ]

    [ LOG=msg ]

&APPC SEND_AND_FLUSH

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ] |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ] 

    [ CONT={ YES | NO } ]

&APPC { SEND_AND_PREPARE_TO_RECEIVE |  SEND_AND_PREPARE }

      [ ID=id ]

      [ TYPE={ SYNC | FLUSH | CONFIRM } ]

      [ MDO=mdoname [ MAP=mapname ] |

        VARS=var | VARS=(var1, var2, ..., varn ) |

        VARS=prefix* [ RANGE=(start,end) ] ]

&APPC { SEND_DATA | SEND }

      [ ID=id ]

      [ MDO=mdoname [ MAP=mapname ] |

        VARS=var | VARS=(var1, var2, ..., varn ) |
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        VARS=prefix* [ RANGE=(start,end) ] ]

      [ CONT={ YES | NO } ]

&APPC SEND_ERROR

    [ ID=id ] 

    [ LOG=msg ]

&APPC SET_SERVER_MODE

    [ CONNECT={ ACCEPT | NOTIFY | REJECT } ]

    [ RETRY={ YES | NO } ]

    [ CONVLIM=nnn ]

&APPC START

      PROC=proc

    [ SERVER=servername SCOPE={ REGION | USER | SYSTEM } ] ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ NOTIFY={ NO | YES } ]

    [ VARS=(genvars1,genvars2,...,genvarsn) ]

    [ PARMS=(parm1,parm2,...,parmn) ]

&APPC TEST

    [ ID=id ]

&APPC TRANSFER_ACCEPT

    [ ID=id ]

    [ NCLID=nclid | SERVER=servername ]

    [ ARGS | VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

&APPC TRANSFER_CONNECT

    [ ID=id ]

    [ NCLID=nclid | SERVER=servername ]

    [ WAIT=nn ]

&APPC TRANSFER_REJECT

      ID=id

    [ NCLID=nclid | SERVER=servername ]

    [ RETRY={ YES | NO } ]

&APPC { TRANSFER_REQUEST | TRANSFER }

      [ NCLID=nclid | SERVER=servername ]

      [ ID=id ]

      [ WAIT=nn ]

&APPC Return Code Information
All &APPC verb options complete by setting a number of NCL variables with return code information.

General completion code information is contained within the &RETCODE system variable, and is qualified by the &ZFDBK
system variable. &RETCODE values of 0 and 4 occur in normal operation, while &RETCODE values of 8 or higher
indicate an error condition. If an error is detected, the &SYSMSG user variable is set providing an explanation of the error
condition.

A number of APPC system variables are available providing information about the current conversation being operated.
For example, following a receive operation, the &ZAPPCWR and &ZAPPCWRI (the what-received indicators) provide
information about what satisfied the receive.
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&RETCODE and &ZFDBK
The &RETCODE system variable provides general completion information as follows:

0
Operation successful

4
Conversation ended (or operation unsuccessful)

8
Remote program error

12
State error

16
LU6.2 architected error

These values can provide sufficient feedback information to control simple procedures; however, more detailed
information is available to assist in debugging or real-time recovery of certain errors. This information is provided by the
&ZFDBK system variable, which is set in conjunction with &RETCODE.

 &RETCODE  &ZFDBK   Meaning 
0 0 Operation successful 
4 0 Normal conversation deallocation

4 Immediate request failure 
8 0 Program_error_purging

4 Program_error_no_truncation 
8 Program_error_truncation 

12 0 State error
16 0 Parameter error 

4 Allocation_failure_retry 
8 Allocation_failure_no_retry 
12 Sync_level_not_supported_by_LU 
16 Deallocate_abend_prog 
20 Deallocate_abend_svc 
24 Deallocate_abend_timer 
28 Svc_error_purging 
32 Svc_error_no_truncation 
36 Svc_error_truncation 
40 Resource_failure_retry 
44 Resource_failure_no_retry 
48 FMH_data_not_supported 
52 Mapping_not_supported 
56 Map_not_found 
60 Map_execution_failure 
64 Security_not_valid 
68 TPN_not_recognized 
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72 PIP_not_allowed 
76 PIP_not_specified_correctly 
80 Conversation_type_mismatched 
84 Sync_level_not_supported_by_program 
88 Trans_pgm_not_avail_retry 
92 Trans_pgm_not_avail_no_retry 

&RETCODE 0 always signifies a successful operation and is equivalent to the LU6.2 architected RETURN_CODE value
of OK.

&RETCODE 4 with &ZFDBK 0 is normally set when, following a receive operation, a deallocation flush is received
indicating normal conversation termination.

&RETCODE 4 with &ZFDBK 4 is set when an immediate request is unsuccessful, for example, an
ALLOCATE_IMMEDIATE or RECEIVE_IMMEDIATE cannot be satisfied.

&RETCODE 8 always signifies that the remote program issued an error through the SEND_ERROR request.

&RETCODE 12 always signifies that the procedure has issued a verb from an invalid state. This value usually indicates
a programming error; however, in some cases the state is changed internally when severe errors occur. Recovery is
possible depending upon the sophistication of the procedure.

&RETCODE 16 always signifies a serious error. In most cases, these errors are unrecoverable; however, some recovery
is possible depending upon the sophistication of the procedure. 

NOTE
For more information about &ZFDBK values, see IBM's SNA Transaction Programmer's Reference Manual for
LU Type 6.2 (GC30-3084-4).

&APPC ALLOCATE_DELAYED
A conversation is started when an allocate request is issued to attach a transaction program in the conversation partner
system. ALLOCATE_DELAYED indicates a conversation allocation request where delayed session allocation is permitted.
Provided the request is valid, control is returned to the procedure immediately and conversation operation is permitted
pending a session becoming available for the conversation.

&APPC ALLOCATE_DELAYED has the following format:

&APPC ALLOCATE_DELAYED

      TRANSID=transid

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid  [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 

TRANSID=transid
Provides the local transaction identifier for this conversation, as defined in the TCT. If no transaction is known by
that identifier, then the allocation fails; otherwise the TCT entry is used to complete details for the allocation. This
operand is required.
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MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the TCT or OSCT is used to select a default
mode name. If present, modename must correspond to a valid mode defined for the APPC link, or the allocation
fails.

SYNC= { NONE | CONFIRM }
Specifies the synchronization level for the conversation. If omitted, the TCT is used to nominate the default SYNC
level. If SYNC level of NONE is specified, then the following requests cannot be used:

• &APPC CONFIRM and CONFIRMED
• &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM
• DEALLOCATE TYPE=CONFIRM

Default: Set by TCT
USERID=userid [ PASSWORD=password ]

Specifies the target user ID and, optionally, the password under which the transaction starts on the remote
system.
If the transaction being allocated is defined in the TCT with SECURITY=NONE, these operands are ignored.
If the TCT entry is defined with SECURITY=SAME, SECURITY=USERPSWD, or SECURITY=USER, APPC
includes the supplied user ID and password in the attach header for validation on the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, refer to the NCL Programming section of this
documentation.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.
If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
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The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]

Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Examples: &APPC ALLOCATE_DELAYED 

&APPC ALLOCATE_DELAYED TRANSID=DBQUERY

&APPC ALLOCATE_DELAYED TRANSID=DBQUERY LINK=NMA

 Return Codes: 

The request has the following return codes:

0
Request successful

4
Request unsuccessful
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8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is set, plus all APPC system variables.

This request sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

 State Transition: 

The request is deemed to be performed from reset state, and following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise the request fails.
• When using the request for a valid transaction, a return code of 0 (request successful) is normal. The allocation is

assumed complete, and the conversation enters send state. This allows the procedure to continue processing pending
session assignment. The procedure can consume system resource (such as storage) by sending data before any
output path is established. However, in controlled situations, this can usefully lead to overlapped processing and can
provide the most efficient LU6.2 usage in certain cases.

• No information is returned on the request about whether a session was assigned. Subsequent conversation requests,
such as a SEND_DATA, can fail with a return code of 16 indicating an allocation failure. Subsequent conversation
requests can also cause procedure execution to be suspended pending actual session assignment. This situation
occurs, for example, when a CONFIRM request is issued following a number of SEND_DATA requests, or when
internal buffering limits are reached.

 Relationship to LU6.2 Verb Set: 

&APPC ALLOCATE_DELAYED is equivalent to the LU6.2 verb MC_ALLOCATE with the
RETURN_CONTROL(DELAYED_ALLOCATION_PERMITTED) option.

&APPC ALLOCATE_IMMEDIATE
ALLOCATE_IMMEDIATE indicates an immediate conversation allocation request and that the allocation is conditional
upon a session being immediately available. If no session is immediately assigned to the conversation, the allocation fails.

&APPC ALLOCATE_IMMEDIATE has the following format:

&APPC ALLOCATE_IMMEDIATE

      TRANSID=transid

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]
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 Operands: 

TRANSID=transid
Provides the local transaction identifier for this conversation, as defined in the TCT. If no transaction is known by
that identifier, then the allocation fails; otherwise the TCT entry is used to complete details for the allocation. This
operand is required.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the TCT or OSCT is used to select a default
mode name. If present, modename must correspond to a valid mode defined for the APPC link, or the allocation
fails.

SYNC= { NONE | CONFIRM }
Specifies the synchronization level for the conversation. If omitted, the TCT is used to nominate the default SYNC
level. If SYNC level of NONE is specified, then the following requests cannot be used:

• &APPC CONFIRM and CONFIRMED
• &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM
• DEALLOCATE TYPE=CONFIRM

Default: Set by TCT
USERID=userid [ PASSWORD=password ]

Specifies the target user ID and, optionally, the password under which the transaction starts on the remote
system.
If the transaction being allocated is defined in the TCT with SECURITY=NONE, these operands are ignored.
If the TCT entry is defined with SECURITY=SAME, SECURITY=USERPSWD, or SECURITY=USER, APPC
includes the supplied user ID and password in the attach header for validation on the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, refer to the NCL Programming section of this
docmumentation.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.
If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
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described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]

Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Examples: &APPC ALLOCATE_IMMEDIATE 

&APPC ALLOCATE_IMMEDIATE TRANSID=DBQUERY

&APPC ALLOCATE_IMMEDIATE TRANSID=DBPUT VARS=DATA

 Return Codes: 
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The request has the following return codes:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is set, plus all APPC system variables.

This request sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

 State Transition: 

The request is deemed to be performed from reset state, and following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise the request fails.
• An ALLOCATE_IMMEDIATE is used to perform conditional allocation where the procedure wants to keep executing

even when there is no session immediately available for communication. The allocation is retried at some later time.
Consider also the use of the ALLOCATE_NOTIFY request.

• When no session is available, this request completes with &RETCODE set to 4, and &ZFDBK set to 0.

 Relationship to LU6.2 Verb Set: 

&APPC ALLOCATE_IMMEDIATE is equivalent to the LU6.2 verb MC_ALLOCATE with the
RETURN_CONTROL(IMMEDIATE) option.

&APPC ALLOCATE_NOTIFY
ALLOCATE_NOTIFY allows the procedure to request an asynchronous allocation which does not complete until a session
is assigned for the conversation.

A conversation is started when an allocate request is issued to attach a transaction program in the conversation partner
system. ALLOCATE_NOTIFY indicates that this conversation allocation request is asynchronous and that the procedure
regains control immediately. However conversation operation is unavailable until a session is assigned to the conversation
and the procedure is notified of this event.

&APPC ALLOCATE_NOTIFY has the following format:

&APPC ALLOCATE_NOTIFY

      TRANSID=transid

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid  [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |
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      LUNAME= luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 

TRANSID=transid
Provides the local transaction identifier for this conversation, as defined in the TCT. If no transaction is known by
that identifier, then the allocation fails; otherwise the TCT entry is used to complete details for the allocation. This
operand is required.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the TCT or OSCT is used to select a default
mode name. If present, modename must correspond to a valid mode defined for the APPC link, or the allocation
fails.

SYNC= { NONE | CONFIRM }
Specifies the synchronization level for the conversation. If omitted, the TCT is used to nominate the default SYNC
level. If SYNC level of NONE is specified, then the following requests cannot be used:

• &APPC CONFIRM and CONFIRMED
• &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM
• DEALLOCATE TYPE=CONFIRM

Default: Set by TCT
USERID=userid [ PASSWORD=password ]

Specifies the target user ID and, optionally, the password under which the transaction starts on the remote
system.
If the transaction being allocated is defined in the TCT with SECURITY=NONE, these operands are ignored.
If the TCT entry is defined with SECURITY=SAME, SECURITY=USERPSWD, or SECURITY=USER, APPC
includes the supplied user ID and password in the attach header for validation on the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, see the Network Control Language Programming Guide.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.

 776



 Netmaster® Shared Content Library 12.2

If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]

Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Examples: &APPC ALLOCATE_NOTIFY 

&APPC ALLOCATE_NOTIFY TRANSID=DBQUERY

&APPC ALLOCATE_NOTIFY TRANSID=DBPUT VARS=DATA LINK=NMA
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…

&INTREAD TYPE=REQ VARS=NFYMSG

 Return Codes: 

The request has the following return codes:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is set, plus all APPC system variables.

This request sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

 State Transition: 

The request is deemed to be performed from reset state, and following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notification Message Format: 

When an ALLOCATE_NOTIFY request completes (with return code=0), and subsequent session allocation completes
either successfully or unsuccessfully, the following message is placed on the request queue of the internal environment for
the NCL procedure:

N00101 NOTIFY: APPC EVENT: ALLOCATE RESOURCE: &zappcid

 &zappcid contains the conversation identifier returned by the ALLOCATE_NOTIFY request.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise the request fails.
• Using ALLOCATE_NOTIFY has no significant advantages over ALLOCATE_SESSION unless concurrent processing

using other NCL resources is required. The internal environment of the NCL procedure receives the notification,
which is accessed by issuing an &INTREAD TYPE=REQUEST. No information is provided on the notification as to
the success or otherwise of the allocation. An &APPC TEST is used to set the return code on the next operation
attempted. If the allocation was unsuccessful, an allocation error is returned.

• The allocation request is canceled by issuing an &APPC DEALLOCATE TYPE=ABEND request for the conversation
concerned. If the NCL process terminates, the request is automatically canceled.

 Relationship to LU6.2 Verb Set: 

&APPC ALLOCATE_NOTIFY has no exact equivalent in the LU6.2 verb options. The request is merely an asynchronous
form of the LU6.2 verb MC_ALLOCATE with the RETURN_CONTROL(WHEN_SESSION_ ALLOCATED) option.
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&APPC ALLOCATE_SESSION
The ALLOCATE_SESSION request does not complete until a session is assigned for the conversation.

ALLOCATE_SESSION indicates a synchronous conversation allocation request. Control is not returned to the procedure
until a session has been successfully assigned to the conversation. This request is the most usual method of conversation
allocation. The ALLOCATE_SESSION verb option is abbreviated to ALLOCATE.

&APPC ALLOCATE_SESSION has the following format:

&APPC { ALLOCATE_SESSION | ALLOCATE }

        TRANSID=transid

      [ MODENAME=modename ]

      [ SYNC={ NONE | CONFIRM } ]

      [ WAIT=nn ]

      [ USERID=userid [ PASSWORD=password ] ]

      [ PROFILE=profile ]

      [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

        LUNAME=luname | LINK=linkname | DOMAIN=domain ]

      [ PARMS=(parm1,parm2,...,parmn) |

        VARS=var | VARS=(var1, var2, ..., varn ) |

        VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 

TRANSID=transid
Provides the local transaction identifier for this conversation, as defined in the TCT. If no transaction is known by
that identifier, then the allocation fails; otherwise the TCT entry is used to complete details for the allocation. This
operand is required.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the TCT or OSCT is used to select a default
mode name. If present, modename must correspond to a valid mode defined for the APPC link, or the allocation
fails.

SYNC= { NONE | CONFIRM }
Specifies the synchronization level for the conversation. If omitted, the TCT is used to nominate the default SYNC
level. If SYNC level of NONE is specified, then the following requests cannot be used:

• &APPC CONFIRM and CONFIRMED
• &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM
• DEALLOCATE TYPE=CONFIRM

Default: Set by TCT
WAIT=nn

Specifies the time, in seconds (for example, 10), or seconds and hundredths (for example, 1.25), for which the
procedure is prepared to wait for a session. If not successful before this interval expires, the request is canceled.
An unsuccessful return code results (&RETCODE is set to 4, and &ZFDBK is set to 0).

USERID=userid [ PASSWORD=password ]
Specifies the target user ID and, optionally, the password under which the transaction starts on the remote
system.
If the transaction being allocated is defined in the TCT with SECURITY=NONE, these operands are ignored.
If the TCT entry is defined with SECURITY=SAME, SECURITY=USERPSWD, or SECURITY=USER, APPC
includes the supplied user ID and password in the attach header for validation on the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
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transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, refer to the NCL Programming section of this
documentation.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.
If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
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For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]

Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Examples: &APPC ALLOCATE_SESSION 

&APPC ALLOCATE_SESSION TRANSID=DBQUERY

&APPC ALLOCATE TRANSID=DBPUT VARS=DATA LINK=NMA

 Return Codes: 

The request has the following return codes:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is set, plus all APPC system variables.

This request sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

 State Transition: 

The request is deemed to be performed from reset state, and following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise the request fails.
• The ALLOCATE_SESSION request is the simplest allocation option to use. The request is generally the most resource

efficient because resources are not allocated until a session is available for the conversation. While the request is
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queued pending session availability, the procedure is suspended. Upon completion, the procedure can continue
processing based purely upon the success or otherwise of the allocation request.

 Relationship to LU6.2 Verb Set: 

&APPC ALLOCATE or &APPC ALLOCATE_SESSION is equivalent to the LU6.2 verb MC_ALLOCATE with the
RETURN_CONTROL (WHEN_SESSION_ALLOCATED) option.

The &APPC TRANSID parameter is equivalent to the LU6.2 verb MC_ALLOCATE TPN(tpn) option. However, rather
than specifying the remote transaction program name directly, the TRANSID parameter allows a level of indirection and
validation. The request first examines the Transaction Control Table for the TRANSID, then inserts the GLOBALID from
the TCT as the TPN parameter for the request.

The &APPC ENV parameter is equivalent to the LU6.2 verb MC_ALLOCATE LU_NAME(OWN) option.

The &APPC LUNAME=luname parameter is equivalent to the LU6.2 verb MC_ALLOCATE LU_NAME(OTHER(luname))
option.

The &APPC LINK=linkname parameter is equivalent to the LU6.2 verb MC_ALLOCATE LU_NAME(OTHER(luname))
option. linkname is considered to be the locally known name for the actual network luname concerned.

The &APPC PARMS or VARS=(var1,var2,...,varn) parameter is equivalent to the LU6.2 verb MC_ALLOCATE
PIP(YES(var1,var2,...,varn)) option.

The &APPC MODENAME and SYNC parameters are equivalent to the LU6.2 verb MC_ALLOCATE MODE_NAME and
SYNC_LEVEL parameters respectively.

The &APPC USERID, PASSWORD and PROFILE operands are equivalent to the LU6.2 verb MC_ALLOCATE
SECURITY parameter. NCL conversation security options can also be set through the TCT entry (see the DEFTRANS
command).

&APPC ATTACH_DELAYED
ATTACH_DELAYED allows the requester to specify the target procedure name to be attached to the conversation. The
request is only useful when both ends of the conversation reside in APPC systems.

ATTACH_DELAYED indicates a request to attach an NCL procedure to service the APPC conversation. This request is a
more direct way of creating a conversation where both ends are to execute within an APPC system.

&APPC ATTACH_DELAYED has the following format:

&APPC ATTACH_DELAYED

      PROC=procname

    [ SERVER=servername

     [ SCOPE={ REGION | USER | SYSTEM } ] ]

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid  [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 
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PROC=procname
(Mandatory) Nominates the target procedure by name. The operand is used where the conversation is known
to take place between two NCL procedures, and where the target procedure is either within the local system, or
a remote APPC system, as specified by the LOCAL, LU, or LINK operands. This operand is used instead of the
TRANSID operand to target an explicit procedure. However, bypassing the Transaction Control Table is often
not desirable. The default security parameter for this type of allocation is SAME. The parameter indicates that
a signed on user allocates the target procedure in a signed on region, while an unsecured region allocates the
procedure in the background APPC region.

SERVER=servername
Specifies the logical name for this NCL process. The name must be up to 32 characters long and unique within
the scope as determined by the SCOPE operand, or the request fails.

SCOPE={ REGION | USER | SYSTEM }
Provides the scope for the registration of servername (which must be unique within the scope indicated) and is
valid only if the SERVER operand is present. Valid scopes are:
REGION

Indicates that servername is to be unique within the current session, as defined by a particular connection
to your product region.

USER
Indicates that servername is to be unique across all sessions associated with the particular user ID

SYSTEM
Indicates that servername is to be unique within this product region.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system transaction ATTACH TCT entry is
used to select a default mode name in the usual manner. If present, modename must correspond to a valid one
defined for the APPC link or the allocation fails.

SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system ATTACH TCT entry is used to
nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC CONFIRM
and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

USERID=userid [ PASSWORD=password ]
Specifies the target user ID and, optionally, the password, under which the transaction starts on the remote
system.
The ATTACH system transaction uses SECURITY=SAME processing. Therefore, APPC includes the supplied
user ID and password in the attach header for validation in the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, see NCL Programming .

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
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If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.
If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
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VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]
Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Examples: &APPC ATTACH_DELAYED 

&APPC ATTACH_DELAYED PROC=MYPROC LINK=SOLSYD

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

This request also sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation, if the NCL process is operating more than one conversation concurrently.

 State Transition: 

The request is deemed to be performed from the reset state. Following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise, the request fails.
• When using the request for a valid transaction, a return code of 0 (request successful) is normal. The allocation is

assumed complete, and the conversation enters send state. This allows the procedure to continue processing pending
session assignment. The procedure can consume system resource (such as storage) by sending data before any
output path is established. However, in controlled situations, this can usefully lead to overlapped processing and can
provide the most efficient LU6.2 usage in certain cases.

• No information is returned on the request about whether a session was assigned. Subsequent conversation requests,
such as a SEND_DATA, can fail with a return code of 16 indicating an allocation failure. Subsequent conversation
requests can also cause procedure execution to be suspended pending actual session assignment. This situation
occurs, for example, when a CONFIRM request is issued following a number of SEND_DATA requests, or when
internal buffering limits are reached.

 Relationship to LU6.2 Verb Set: 

&APPC ATTACH_DELAYED is equivalent to the LU6.2 verb MC_ALLOCATE with the RETURN_CONTROL(DELAYED_
ALLOCATION_PERMITTED) option.
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&APPC ATTACH_IMMEDIATE
ATTACH_IMMEDIATE allows the requester to specify the target procedure name to be attached to the conversation. The
request is useful only when both ends of the conversation reside in APPC systems.

ATTACH_IMMEDIATE indicates a request to attach an NCL procedure to service the APPC conversation. This request is
a more direct way of creating a conversation where both ends are to execute within an APPC system.

&APPC ATTACH_IMMEDIATE has the following format:

&APPC ATTACH_IMMEDIATE

      PROC=procname

    [ SERVER=servername

     [ SCOPE={ REGION | USER | SYSTEM } ] ]

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid  [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 

PROC=procname
(Mandatory) Nominates the target procedure by name. The operand is used where the conversation is known
to take place between two NCL procedures, and where the target procedure is either within the local system, or
a remote APPC system, as specified by the LOCAL, LU, or LINK operands. This operand is used instead of the
TRANSID operand to target an explicit procedure. However, bypassing the Transaction Control Table is often
not desirable. The default security parameter for this type of allocation is SAME. The parameter indicates that
a signed on user allocates the target procedure in a signed on region, while an unsecured region allocates the
procedure in the background APPC region.

SERVER=servername
Specifies the logical name for this NCL process. The name must be up to 32 characters long and unique within
the scope as determined by the SCOPE operand, or the request fails.

SCOPE={ REGION | USER | SYSTEM }
Provides the scope for the registration of servername (which must be unique within the scope indicated) and is
valid only if the SERVER operand is present. Valid scopes are:
REGION

Indicates that servername is to be unique within the current session, as defined by a particular connection
to your product region.

USER
Indicates that servername is to be unique across all sessions associated with the particular user ID

SYSTEM
Indicates that servername is to be unique within this product region.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system transaction ATTACH TCT entry is
used to select a default mode name in the usual manner. If present, modename must correspond to a valid one
defined for the APPC link or the allocation fails.
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SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system ATTACH TCT entry is used to
nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC CONFIRM
and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

USERID=userid [ PASSWORD=password ]
Specifies the target user ID and, optionally, the password, under which the transaction starts on the remote
system.
The ATTACH system transaction uses SECURITY=SAME processing. Therefore, APPC includes the supplied
user ID and password in the attach header for validation in the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, refer to the NCL Programming section of this
documentation.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.
If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
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is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]

Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Example: &APPC ATTACH_IMMEDIATE  

&APPC ATTACH_IMMEDIATE PROC=MYPROC

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

This request also sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation, if the NCL process is operating more than one conversation concurrently.
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 State Transition: 

The request is deemed to be performed from the reset state. Following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise, the request fails.
• An ATTACH_IMMEDIATE is used to perform conditional allocation where the procedure wants to keep executing,

even when there is no session immediately available for communication. The allocation is retried at some later time.
Consider also the use of the ATTACH_NOTIFY request.

• When no session is available, this request completes with &RETCODE set to 4, and &ZFDBK set to 0.

 Relationship to LU6.2 Verb Set: 

&APPC ATTACH_IMMEDIATE is equivalent to the LU6.2 verb MC_ALLOCATE with the
RETURN_CONTROL(IMMEDIATE) option.

&APPC ATTACH_NOTIFY
ATTACH_NOTIFY allows the requester to specify the target procedure name to be attached to the conversation. The
request is useful only when both ends of the conversation reside in APPC systems.

ATTACH_NOTIFY indicates a request to attach an NCL procedure to service the APPC conversation. This request is a
more direct way of creating a conversation where both ends are to execute within an APPC system.

&APPC ATTACH_NOTIFY has the following format:

&APPC ATTACH_NOTIFY

      PROC=procname

    [ SERVER=servername

     [ SCOPE={ REGION | USER | SYSTEM } ] ]

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ PARMS=(parm1,parm2,...,parmn) |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 

PROC=procname
(Mandatory) Nominates the target procedure by name. The operand is used where the conversation is known
to take place between two NCL procedures, and where the target procedure is either within the local system, or
a remote APPC system, as specified by the LOCAL, LU, or LINK operands. This operand is used instead of the
TRANSID operand to target an explicit procedure. However, bypassing the Transaction Control Table is often
not desirable. The default security parameter for this type of allocation is SAME. The parameter indicates that
a signed on user allocates the target procedure in a signed on region, while an unsecured region allocates the
procedure in the background APPC region.

SERVER=servername
Specifies the logical name for this NCL process. The name must be up to 32 characters long and unique within
the scope as determined by the SCOPE operand, or the request fails.
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SCOPE={ REGION | USER | SYSTEM }
Provides the scope for the registration of servername (which must be unique within the scope indicated) and is
valid only if the SERVER operand is present. Valid scopes are:
REGION

Indicates that servername is to be unique within the current session, as defined by a particular connection
to your product region.

USER
Indicates that servername is to be unique across all sessions associated with the particular user ID

SYSTEM
Indicates that servername is to be unique within this product region.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system transaction ATTACH TCT entry is
used to select a default mode name in the usual manner. If present, modename must correspond to a valid one
defined for the APPC link or the allocation fails.

SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system ATTACH TCT entry is used to
nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC CONFIRM
and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

USERID=userid [ PASSWORD=password ]
Specifies the target user ID and, optionally, the password, under which the transaction starts on the remote
system.
The ATTACH system transaction uses SECURITY=SAME processing. Therefore, APPC includes the supplied
user ID and password in the attach header for validation in the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, see the Network Control Language Programming Guide.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.
If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
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described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]

Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Example: &APPC ATTACH_NOTIFY 

&APPC ATTACH_NOTIFY PROC=MYPROC LINK=SOLSYD

… 

&INTREAD TYPE=REQ VARS=NFYMSG

 Return Codes: 
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The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

This request also sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation, if the NCL process is operating more than one conversation concurrently.

 State Transition: 

The attach is deemed to be performed from reset state and, following notification and successful completion, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notification Message Format: 

When an ATTACH_NOTIFY request completes (with return code=0), and subsequent session attachment completes,
either successfully or unsuccessfully, the following message is placed on the request queue of the internal environment for
the NCL procedure:

N00101 NOTIFY: APPC EVENT: ALLOCATE RESOURCE: &zappcid

The value &zappcid is the conversation identifier returned by the ATTACH_NOTIFY request.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise, the request fails.
• Using ATTACH_NOTIFY has no significant advantages over ATTACH_SESSION, unless concurrent processing using

other NCL resources is required. Notification is provided by a request sent to the internal environment of the NCL
procedure, and is accessed by issuing an &INTREAD TYPE=REQUEST. No information is provided on the notification
as to the success or otherwise of the allocation. An &APPC TEST is used to set the return code on the next operation
attempted. If the allocation was unsuccessful, an allocation error is returned.

• The allocation request is canceled by issuing an &APPC DEALLOCATE TYPE=ABEND request for the conversation
concerned. If the NCL process terminates, the request is automatically canceled.

 Relationship to LU6.2 Verb Set: 

&APPC ATTACH_NOTIFY has no exact equivalent in the LU6.2 verb options. The request is merely an asynchronous
form of the LU6.2 verb MC_ALLOCATE with the RETURN_CONTROL(WHEN_SESSION_ ALLOCATED) option.

&APPC ATTACH_SESSION
ATTACH_SESSION allows the requester to specify the target procedure name to be attached to the conversation. The
request is useful only when both ends of the conversation reside in APPC systems.

ATTACH_SESSION indicates a request to attach an NCL procedure to service the APPC conversation. This request is a
more direct way of creating a conversation where both ends are to execute within an APPC system.
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&APPC ATTACH_SESSION has the following format:

&APPC { ATTACH_SESSION | ATTACH }

        PROC=procname

      [ SERVER=servername

       [ SCOPE={ REGION | USER | SYSTEM } ] ]

      [ MODENAME=modename ]

      [ SYNC={ NONE | CONFIRM } ]

      [ WAIT=nn ]

      [ USERID=userid [ PASSWORD=password ] ]

      [ PROFILE=profile ]

      [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

        LUNAME=luname | LINK=linkname | DOMAIN=domain ]

      [ PARMS=(parm1,parm2,...,parmn) |

        VARS=var | VARS=(var1, var2, ..., varn ) |

        VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 

PROC=procname
(Mandatory) Nominates the target procedure by name. The operand is used where the conversation is known
to take place between two NCL procedures, and where the target procedure is either within the local system, or
a remote APPC system, as specified by the LOCAL, LU, or LINK operands. This operand is used instead of the
TRANSID operand to target an explicit procedure. However, bypassing the Transaction Control Table is often
not desirable. The default security parameter for this type of allocation is SAME. The parameter indicates that
a signed on user allocates the target procedure in a signed on region, while an unsecured region allocates the
procedure in the background APPC region.

SERVER=servername
Specifies the logical name for this NCL process. The name must be up to 32 characters long and unique within
the scope as determined by the SCOPE operand, or the request fails.

SCOPE={ REGION | USER | SYSTEM }
Provides the scope for the registration of servername (which must be unique within the scope indicated) and is
valid only if the SERVER operand is present. Valid scopes are:
REGION

Indicates that servername is to be unique within the current session, as defined by a particular connection
to your product region.

USER
Indicates that servername is to be unique across all sessions associated with the particular user ID

SYSTEM
Indicates that servername is to be unique within this product region.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system transaction ATTACH TCT entry is
used to select a default mode name in the usual manner. If present, modename must correspond to a valid one
defined for the APPC link or the allocation fails.

SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system ATTACH TCT entry is used to
nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC CONFIRM
and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.
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WAIT=nn
Specifies the time, in seconds (for example, 10), or seconds and hundredths (for example, 1.25), for which the
procedure is prepared to wait for a session. If not successful before this interval expires, the request is canceled.
An unsuccessful return code results (&RETCODE is set to 4, and &ZFDBK is set to 0).

USERID=userid [ PASSWORD=password ]
Specifies the target user ID and, optionally, the password, under which the transaction starts on the remote
system.
The ATTACH system transaction uses SECURITY=SAME processing. Therefore, APPC includes the supplied
user ID and password in the attach header for validation in the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, see Network Control Language Programming.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
The ENV operand is the default destination, indicating that the allocation is to take place entirely within the local
region of the allocating procedure. If the allocation request came from a remote system, this operand is ignored.
Otherwise, the ENV operand specifies the environment where the procedure is attached.
If ENV=CURRENT, or defaulted, the attached target procedure has the same relationship to the allocating
procedure as it would have if a START command invokes it.
If ENV=DEPENDENT, the new process is attached in a dependent environment. The process has the same
relationship to the allocating procedure as it would have if an &INTCMD START command invokes it.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
The LUNAME operand specifies the name of the network LU on which to allocate the remote transaction. When
LUNAME is specified, the LINK parameter cannot be used. LUNAME is abbreviated to LU.
If LUNAME=luname is specified, then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization. Otherwise, the allocation
fails. If luname resolves to the local LU, the conversation proceeds exactly as it would for a remote system, not as
described for the ENV parameter. That is, it executes the remote end of the conversation in the appropriate APPC
environment within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LU (where
you want to allocate the remote transaction). If LINK is specified, then the LUNAME parameter cannot be used.
The link must either be active, or be defined in the Dynamic Link Table with an explicit link and LU name (that is,
not LUMASK). The definition enables the link to be initialized by the request.
The DOMAIN operand enables identification of the target APPC system by domain name.
The ENV, LUNAME, LINK, and DOMAIN operands are mutually exclusive.
Default: ENV=CURRENT

PARMS=(parm1,parm2,...,parmn) | VARS=var |VARS=(var1, var2, ..., varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
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parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.
Alternatively, the VARS operand is used to specify the allocation parameters:
VARS=var | VARS=( var1,var2,...,varn ) |VARS=prefix* [ RANGE=(start,end) ]

Provides the list of any Program Initialization Parameters (PIP data) to be passed to the transaction
processor in the remote end upon initialization of the conversation. Each token implicated by the VARS
option is passed as a separate parameter in the PIP subfield list. If the remote conversation partner is an
NCL procedure, PIP data is available when the remote procedure is invoked as &1,&2....&n in the usual
manner.

 Examples: &APPC ATTACH_SESSION 

&APPC ATTACH_SESSION PROC=MYPROC LINK=SOLMELB

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

This request also sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation, if the NCL process is operating more than one conversation concurrently.

 State Transition: 
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The request is deemed to be performed from the reset state. Following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notes: 

• If no target system information is supplied, TCT must provide a default destination; otherwise, the request fails.
• The ATTACH_SESSION request is the simplest allocation option to use. The request is generally the most resource

efficient, as resources are not allocated until a session is available for the conversation. While the request is queued
pending session availability, the procedure is suspended. Upon completion, the procedure can continue processing
based purely upon the success or otherwise of the allocation request.

 Relationship to LU6.2 Verb Set: 

&APPC ATTACH_SESSION is equivalent to the LU6.2 verb MC_ALLOCATE with the RETURN_CONTROL
(WHEN_SESSION_ALLOCATED) option.

The &APPC PROC parameter is equivalent to the LU6.2 verb MC_ALLOCATE TPN(tpn) option. The parameter specifies
the name of the procedure to attach on the remote APPC system to service the transaction.

The &APPC ENV parameter is equivalent to the LU6.2 verb MC_ALLOCATE LU_NAME(OWN) option.

The &APPC LUNAME=luname parameter is equivalent to the LU6.2 verb MC_ALLOCATE LU_NAME(OTHER(luname))
option.

The &APPC LINK=linkname parameter is equivalent to the LU6.2 verb MC_ALLOCATE LU_NAME(OTHER(luname))
option. linkname is considered to be the locally known name for the actual network luname concerned.

The &APPC PARMS or VARS=(var1,var2,...,varn) parameter is equivalent to the LU6.2 verb MC_ATTACH
PIP(YES(var1,var2,...,varn)) option.

The &APPC MODENAME and SYNC parameters are equivalent to the LU6.2 verb MC_ALLOCATE MODE_NAME and
SYNC_LEVEL parameters respectively.

The &APPC USERID, PASSWORD and PROFILE operands are equivalent to the LU6.2 verb MC_ALLOCATE
SECURITY parameter. NCL conversation security options can also be set through the system TCT entry (see the
DEFTRANS command).

&APPC CONFIRM
&APPC CONFIRM sends a request for confirmation to the conversation partner and waits for the reply.

CONFIRM indicates this is a conversation confirmation request.

&APPC CONFIRM has the following format:

&APPC CONFIRM [ ID=id ]

Operand:

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

Examples: &APPC CONFIRM

&APPC CONFIRM 

&APPC CONFIRM ID=999
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Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

The CONFIRM request can only be issued from send state. When the remote program responds with the CONFIRMED
request, the return code is set to 0 and no local state change occurs. If the remote program issues SEND_ERROR the
return code is set to 8 and the local state is changed to receive state.

Notes:

• This request is useful in synchronizing processing in both ends of the conversation, and provides a means to request
verification of the receipt of conversation data.

• If following a successful confirmation, the next conversation action is to receive data, consider using the
PREPARE_TO_RECEIVE TYPE= CONFIRM or TYPE=FLUSH request, for improved communication efficiency.

• If following a successful confirmation, the next conversation action is to deallocate the conversation, consider using the
DEALLOCATE TYPE=CONFIRM request for improved communication efficiency.

Relationship to LU6.2 Verb Set:

&APPC CONFIRM is equivalent to the LU6.2 verb MC_CONFIRM.

&APPC CONFIRMED
&APPC CONFIRMED sends a reply to the conversation partner's request for a reply (&APPC CONFIRM).

CONFIRMED indicates this is a conversation confirmation reply.

&APPC CONFIRMED has the following format:

&APPC CONFIRMED [ ID=id ]

 Operand: 

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

 Examples: &APPC CONFIRMED 

&APPC CONFIRMED 

&APPC CONFIRMED ID=999

 Return Codes: 
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The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

The CONFIRMED request can only be issued from one of the confirm states, namely, confirm, confirm_send, or
confirm_deallocate.

Confirm state is entered as a result of the remote program sending the CONFIRM request, and following the
CONFIRMED reply the local program re-enters receive state.

Confirm_send state is entered as a result of the remote program sending the PREPARE_TO_RECEIVE TYPE=CONFIRM
request, and following the CONFIRMED reply the local program enters send state.

Confirm_deallocate state is entered as a result of the remote program sending the DEALLOCATE TYPE=CONFIRM
request, and following the CONFIRMED reply the local program enters deallocate state.

 Notes: 

• This request is useful when synchronizing processing in both ends of the conversation, and provides a means to verify
the receipt of conversation data.

• To send a negative acknowledgement, use the SEND_ERROR request.

 Relationship to LU6.2 Verb Set: 

&APPC CONFIRMED is equivalent to the LU6.2 verb MC_CONFIRMED.

&APPC CONNECT_DELAYED
CONNECT_DELAYED allows the requester to start a conversation with an existing NCL process in either the local or a
connected APPC system.

CONNECT_DELAYED indicates that this is a request to connect to an active NCL process. Unless the target system
cannot be reached, this request will normally be accepted. However, once accepted, the connection request remains
pending a transfer of information to the target process. After such a transfer, the conversation might subsequently fail due
to communication failures, or the inability to locate the desired active process.

&APPC CONNECT_DELAYED has the following format:

&APPC CONNECT_DELAYED

    { NCLID=nclid | SERVER=servername }

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

 Operands: 
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NCLID=nclid
Identifies the target process for the APPC connection request, by specifying its 6-digit NCL ID. The NCL ID
referenced is in the local system or in a connected APPC system.

SERVER=servername
Specifies the logical name for this NCL process. It must be 1 to 32 characters long and unique within the current
scope.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system CONNECT TCT entry is used to
select a default mode name in the usual manner. If present, modename must correspond to a valid one defined
for the APPC link or the allocation will fail.

SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system CONNECT TCT entry is
used to nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC
CONFIRM and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

LUNAME=luname | LINK=linkname | DOMAIN=domain
The LUNAME operand nominates the network LU name where the process to be connected is executing. When
LUNAME is specified, the LINK parameter cannot be used. If LUNAME=luname is specified then the target
system must be connected to the local system with an APPC link, or must have an appropriate entry in the
Dynamic Link Table to permit link initialization, otherwise the allocation fails.
If luname resolves to the local LUNAME, the process being connected must be within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LUNAME.
When LINK is specified then the LUNAME parameter cannot be used. The link must either be active, or be
defined in the Dynamic Link Table with an explicit link and LUNAME name (that is, not LUMASK) to allow it to be
initialized by the allocate request.
The DOMAIN operand allows the target APPC system to be identified by domain name.
The ENV LUNAME, LINK, and DOMAIN operands are mutually exclusive.

 Example: &APPC CONNECT_DELAYED 

&APPC CONNECT_DELAYED NCLID=&TARGETID

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

The system variable &ZAPPCID is also set by this request and returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.
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 State Transition: 

The allocation is deemed to be performed from reset state and, following successful completion of this request, the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation, it
is in receive state.

 Notes: 

• Following a successful connect request, the &ZAPPCID system variable contains the new conversation identifier.
The conversation is allocated in send state as usual, and is subsequently operated in the same manner as any
other allocated conversation. Similarly, once the connection request is accepted in the target process, the APPC
conversation is operated like any other attached conversation in that process.

• If confirmation of the connection to the target process is required, use the CONFIRM protocol following the connect
request.

&APPC CONNECT_IMMEDIATE
&APPC CONNECT_IMMEDIATE allows the requester to start a conversation with an existing NCL process in either the
local or a connected APPC system.

CONNECT_IMMEDIATE indicates that this is a request to connect to an active NCL process. Unless the target system
cannot be reached, this request will normally be accepted. However, once accepted, the connection request remains
pending a transfer of information to the target process. After such a transfer, the conversation might subsequently fail due
to communication failures, or the inability to locate the desired active process.

This verb has the following format:

&APPC CONNECT_IMMEDIATE

    { NCLID=nclid | SERVER=servername }

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

 Operands: 

NCLID=nclid
(Mandatory) Identifies the target process for the APPC connection request by specifying its 6-digit NCL ID. The
NCL ID referenced is in the local system or in a connected APPC system.

SERVER=servername
Provides an alternative way to identify the target process for the APPC connection request by specifying its
registered server name.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system CONNECT TCT entry is used to
select a default mode name. If present, modename must correspond to a valid one defined for the APPC link or
the allocation will fail.

SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system CONNECT TCT entry is
used to nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC
CONFIRM and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

LUNAME=luname | LINK=linkname | DOMAIN=domain
The LUNAME operand nominates the network LU name where the process to be connected is executing. When
LUNAME is specified, the LINK parameter cannot be used.
If LUNAME=luname is specified, the target system must be connected to the local system with an APPC link, or
must have an appropriate entry in the Dynamic Link Table to permit link initialization, otherwise the allocation fails.
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If luname resolves to the local LUNAME, the process being connected must be within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LUNAME.
When LINK is specified then the LUNAME parameter cannot be used. The link must either be active, or be
defined in the Dynamic Link Table with an explicit link and LU name (that is, not LUMASK) to allow it to be
initialized by the allocate request.
The DOMAIN operand allows the target APPC system to be identified by domain name.
The ENV LUNAME, LINK, and DOMAIN operands are mutually exclusive.

 Example: &APPC CONNECT_IMMEDIATE 

&APPC CONNECT_IMMEDIATE NCLID=&TARGETID

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

The system variable &ZAPPCID is also set by this request and returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

 State Transition: 

The allocation is deemed to be performed from reset state and following successful completion the conversation enters
send state locally. When the remote program or procedure is attached to service the conversation it is in receive state.

 Notes: 

• Following a successful connect request, the &ZAPPCID system variable contains the new conversation identifier.
The conversation is allocated in send state as usual, and is subsequently operated in the same manner as any
other allocated conversation. Similarly, once the connection request is accepted in the target process, the APPC
conversation is operated like any other attached conversation in that process.

• If confirmation of the connection to the target process is required, use the CONFIRM protocol following the connect
request.

&APPC CONNECT_NOTIFY
&APPC CONNECT_NOTIFY allows the requester to start a conversation with an existing NCL process in either the local
or a connected APPC system.

CONNECT_NOTIFY indicates that this is a request to connect to an active NCL process. Unless the target system cannot
be reached, this request will normally be accepted. However, once accepted, the connection request remains pending
a transfer of information to the target process. After such a transfer, the conversation might subsequently fail due to
communication failures, or the inability to locate the desired active process.
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This verb has the following format:

&APPC CONNECT_NOTIFY

    { NCLID=nclid | SERVER=servername }

    [ MODENAME=modename ]

    [ SYNC={ NONE | CONFIRM } ]

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

 Operands: 

NCLID=nclid
(Mandatory) Identifies the target process for the APPC connection request by specifying its 6-digit NCL ID. The
NCL ID referenced is in the local system or in a connected APPC system.

SERVER=servername
Provides an alternative way to identify the target process for the APPC connection request by specifying its
registered server name.

MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system CONNECT TCT entry is used to
select a default mode name. If present, modename must correspond to a valid one defined for the APPC link or
the allocation will fail.

SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system CONNECT TCT entry is
used to nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC
CONFIRM and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

LUNAME=luname | LINK=linkname | DOMAIN=domain
The LUNAME operand nominates the network LU name where the process to be connected is executing. When
LUNAME is specified, the LINK parameter cannot be used.
If LUNAME=luname is specified then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization, otherwise the allocation
fails. If luname resolves to the local LUNAME, the process being connected must be within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LUNAME.
When LINK is specified then the LUNAME parameter cannot be used. The link must either be active, or be
defined in the Dynamic Link Table with an explicit link and LU name (that is, not LUMASK) to allow it to be
initialized by the allocate request.
The DOMAIN operand allows the target APPC system to be identified by domain name.
The ENV LUNAME, LINK, and DOMAIN operands are mutually exclusive.

 Examples: &APPC CONNECT_NOTIFY 

&APPC CONNECT_NOTIFY NCLID=&TARGETID

 .

 .

 .

&INTREAD TYPE=REQ VARS=NFYMSG

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful
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8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

The system variable &ZAPPCID is also set by this request and returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

 State Transition: 

The allocation is deemed to be performed from reset state and following notification and successful completion the
conversation enters send state locally. When the remote program or procedure is attached to service the conversation it is
in receive state.

 Notes: 

• Following a successful connect request, the &ZAPPCID system variable contains the new conversation identifier.
The conversation is allocated in send state as usual, and is subsequently operated in the same manner as any
other allocated conversation. Similarly, once the connection request is accepted in the target process, the APPC
conversation is operated like any other attached conversation in that process.

• If confirmation of the connection to the target process is required, use the CONFIRM protocol following the connect
request.

&APPC CONNECT_SESSION
&APPC CONNECT_SESSION allows the requester to start a conversation with an existing NCL process in either the local
or a connected APPC system.

CONNECT_SESSION indicates that this is a request to connect to an active NCL process. Unless the target system
cannot be reached, this request will normally be accepted. However, once accepted, the connection request remains
pending a transfer of information to the target process. After such a transfer, the conversation might subsequently fail due
to communication failures, or the inability to locate the desired active process.

This verb has the following format:

&APPC { CONNECT_SESSION | CONNECT  }

      { NCLID=nclid | SERVER=servername }

      [ MODENAME=modename ]

      [ SYNC={ NONE | CONFIRM } ]

      [ WAIT=nn ]

      [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

 Operands: 

NCLID=nclid
Identifies the target process for the APPC connection request by specifying its 6-digit NCL ID. The NCL ID
referenced is in the local system or in a connected APPC system.

SERVER=servername
Provides an alternative way to identify the target process for the APPC connection request by specifying its
registered server name.
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MODENAME=modename
Nominates the session mode name for the conversation. If omitted, the system CONNECT TCT entry or OSCT is
used to select a default mode name. If present, modename must correspond to a valid one defined for the APPC
link or the allocation will fail.

SYNC= { NONE | CONFIRM }
Nominates the synchronization level for the conversation. If omitted, the system CONNECT TCT entry is
used to nominate the default SYNC level. If SYNC level of NONE is specified, or defaulted, then the &APPC
CONFIRM and CONFIRMED requests, the &APPC PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

WAIT=nn
Specifies the time, in seconds (for example, 10), or seconds and hundredths (for example, 1.25), for which the
procedure is prepared to wait for a session. If not successful before this interval expires, the connect request is
canceled, and an unsuccessful return code results (&RETCODE is set to 4, &ZFDBK is set to 0).

LUNAME=luname | LINK=linkname | DOMAIN=domain
The LUNAME operand nominates the network LU name where the process to be connected is executing. When
LUNAME is specified, the LINK parameter cannot be used.
If LUNAME=luname is specified then the target system must be connected to the local system with an APPC link,
or must have an appropriate entry in the Dynamic Link Table to permit link initialization, otherwise the allocation
will fail. If luname resolves to the local LUNAME, the process being connected must be within the local system.
The LINK operand nominates the name of the APPC link connecting the local system with the target LUNAME.
When LINK is specified then the LUNAME parameter cannot be used. The link must either be active, or be
defined in the Dynamic Link Table with an explicit link and LU name (that is, not LUMASK) to allow it to be
initialized by the allocate request. The DOMAIN operand allows the target APPC system to be identified by
domain name.
The ENV LUNAME, LINK, and DOMAIN operands are mutually exclusive.

 Example: &APPC CONNECT_SESSION 

&APPC CONNECT_SESSION NCLID=&TARGETID LINK=SOLSYD

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

The system variable &ZAPPCID is also set by this request and returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

 State Transition: 
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The allocation is deemed to be performed from reset state and following successful completion the conversation enters
send state locally. When the remote program or procedure is attached to service the conversation it is in receive state.

 Notes: 

• Following a successful connect request, the &ZAPPCID system variable contains the new conversation identifier.
The conversation is allocated in send state as usual, and is subsequently operated in the same manner as any
other allocated conversation. Similarly, once the connection request is accepted in the target process, the APPC
conversation is operated like any other attached conversation in that process.

• If confirmation of the connection to the target process is required, use the CONFIRM protocol following the connect
request.

&APPC DEALLOCATE
&APPC DEALLOCATE requests conversation termination and deallocation of its resources.

&APPC DEALLOCATE is used when an NCL procedure detects an error situation. The process can abnormally terminate
the conversation with the remote application. In this case, it can provide a text string to be included in the Error Log GDS
variable.

This verb has the following format:

&APPC  DEALLOCATE

     [ TYPE={ SYNC | FLUSH | CONFIRM | ABEND | LOCAL } ]

     [ ID=id ]

     [ LOG=msg ]

Operands:

TYPE={ SYNC | FLUSH | CONFIRM | ABEND | LOCAL }
Specifies the deallocate option as follows:

• TYPE=SYNC is issued from send state only, and is the default. If the conversation sync level is CONFIRM
it is equivalent to the DEALLOCATE TYPE=CONFIRM option, otherwise a DEALLOCATE TYPE=FLUSH is
assumed.

• TYPE=FLUSH is issued from send state only, and results in all data being flushed, forcing its transmission to
the conversation partner before unconditional deallocation occurs (see Notes for this option).

• TYPE=CONFIRM is issued from send state only, and results in all data being flushed and a confirmation being
requested before deallocation occurs (see Notes for this option).

• TYPE=ABEND is issued from the send, defer, receive, or any of the confirm states to abnormally terminate the
conversation.

• TYPE=LOCAL is issued from the deallocate state only to terminate the conversation and free any locally held
resources after a remote deallocation has occurred.

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.

LOG=msg
Allowed for TYPE=ABEND only. It must be the last operand specified for the verb. All data following the LOG=
operand is placed unchanged into the message area of the Error Log GDS variable sent to the remote application
with the abnormal termination indication.
If the remote application is an NCL procedure, it can access this text, after receiving an error return code in the
&ZAPPCELM system variable.
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Examples: &APPC DEALLOCATE

&APPC DEALLOCATE TYPE=FLUSH

&APPC DEALLOCATE TYPE=LOCAL

&APPC DEALLOCATE TYPE=ABEND LOG=&ERRMSG

Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

The DEALLOCATE request is issued in certain states according to the TYPE option used. Following successful
completion, the conversation enters reset state, that is, it becomes inoperable.

Notes:

• A DEALLOCATE TYPE=LOCAL request is the only conversation action permissible once the deallocate state is
entered. This state follows receipt of a DEALLOCATE TYPE=FLUSH or TYPE=ABEND from the remote conversation
partner.

• Normal deallocation (that is, of TYPE=SYNC, FLUSH or CONFIRM) can fail if an error is received from the remote
program before the deallocation is processed.

• A DEALLOCATE TYPE=FLUSH (or TYPE=SYNC where the conversation was allocated with SYNC_LEVEL=NONE),
is not subject to any confirmation from the remote partner. Hence, as it is issued from send state, if no intervening error
conditions have arisen it is always successful.

• When a DEALLOCATE TYPE=CONFIRM (or TYPE=SYNC where the conversation was allocated with
SYNC_LEVEL=CONFIRM) is issued, the deallocation is subject to a confirmation from the remote partner. Once
confirmation is received locally (that is, the remote program issues CONFIRMED), the deallocation completes
successfully. However, if the remote program instead issues a SEND_ERROR the conversation is not terminated and
locally enters receive state.

• If a DEALLOCATE ABEND is issued, or a procedure terminates before the conversation has been allocated to a
session, no data will flow.

Relationship to LU6.2 Verb Set:

&APPC DEALLOCATE is equivalent to the LU6.2 verb MC_DEALLOCATE.

&APPC DEREGISTER
&APPC DEREGISTER allows any executing NCL server process to DEREGISTER its server name to prevent further
client access.
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DEREGISTER indicates that this is a request to DEREGISTER the NCL server process, so that access to clients is no
longer available. Any pending conversations that have not been notified to the server are immediately rejected, but active
conversations are unaffected.

This verb has the following format:

&APPC DEREGISTER

 Return Codes: 

The return codes are as follows:

0
DEREGISTER accepted

16
DEREGISTER rejected (not registered)

 Note: 

When &APPC DEREGISTER is issued, any pending conversations are abended with the appropriate RETRY option.

&APPC FLUSH
&APPC FLUSH flushes any locally buffered information and forces its transmission to the remote conversation partner.

FLUSH indicates a conversation flush request.

This verb has the following format:

&APPC FLUSH [ ID-id ]

 Operand: 

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

 Example: &APPC FLUSH 

&APPC SEND_DATA VARS=DATA

&APPC FLUSH

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.
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 State Transition: 

The FLUSH request can only be issued from send state and no state changes occur.

 Note: 

Plan carefully before you use this request. Usually, the system manages the requirement to flush send buffers based
on session parameters, conversation parameters, and the current state of processing. As data accumulates for a
conversation or if some form of reply is required from the remote end, all queued output is scheduled automatically for
transmission in optimum message units. Issuing the FLUSH request unnecessarily can reduce such efficiencies.

 Relationship to LU6.2 Verb Set: 

&APPC FLUSH is equivalent to the LU6.2 verb MC_FLUSH.

&APPC PREPARE_TO_RECEIVE
&APPC PREPARE_TO_RECEIVE changes processing from sending to receiving data.

PREPARE_TO_RECEIVE indicates that the conversation has terminated send operations and is next expecting to receive
data.

This verb has the following format:

&APPC { PREPARE_TO_RECEIVE | PREPARE }

      [ TYPE={ SYNC | FLUSH | CONFIRM }  ]

      [ ID=id ]

 Operands: 

TYPE={ SYNC | FLUSH | CONFIRM }
Specifies the level of confirmation required for any data previously sent to the remote conversation partner as
follows:

• TYPE=SYNC is the default and, if the conversation sync level is CONFIRM, then it is equivalent to the
PREPARE_TO_RECEIVE TYPE=CONFIRM option; otherwise a PREPARE_TO_RECEIVE TYPE=FLUSH is
assumed.

• TYPE=FLUSH results in all data being flushed, forcing its transmission to the conversation partner, but no
confirmation reply is required (see Notes for this option).

• TYPE=CONFIRM results in all data being flushed and a confirmation being requested (see Notes for this
option).

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.

 Examples: &APPC PREPARE_TO_RECEIVE 

&APPC PREPARE_TO_RECEIVE TYPE=FLUSH

&APPC PREPARE_TO_RECEIVE TYPE=CONFIRM

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful
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8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

The PREPARE_TO_RECEIVE request is issued from send state only, and results in receive state being entered.

 Notes: 

• In many cases the use of PREPARE_TO_RECEIVE is eliminated without loss of function. Since it implies that the next
action on the conversation is to receive data, the eventual receipt of such data from the remote conversation partner is
interpreted as implicit confirmation of any previous data sent, thus eliminating the need for the remote program to issue
an explicit CONFIRMED request before sending its data.

• Further, if the next action locally is to receive, the PREPARE_TO_RECEIVE (TYPE=FLUSH) request itself is implied
by simply issuing a RECEIVE request following the completion of all SEND requests.

 Relationship to LU6.2 Verb Set: 

&APPC PREPARE_TO_RECEIVE is equivalent to the LU6.2 verb MC_PREPARE_TO_RECEIVE. The LU6.2 verb has a
LOCKS parameter which is not supported by &APPC.

&APPC RECEIVE_AND_WAIT
This option of the &APPC verb is used to receive any data sent by the conversation partner, or await its arrival if none is
currently available. The short form is &APPC RECEIVE.

RECEIVE_AND_WAIT indicates a synchronous conversation receive request. If data is available, it is returned in the
variables indicated. If no data is immediately available, the procedure is suspended until data arrives, or some error
condition arises, at which time the request completes. A process can identify a class of conversation that satisfies a
receive request. Only one event will satisfy the receive; any other events remain pending.

This verb has the following format:

&APPC{ RECEIVE_AND_WAIT | RECEIVE }

     [ ID={ ANY | CLIENTS | SERVERS | id } ] 

     [ WAIT=nn ]

     [ MDO=mdoname [ MAP=mapname ] |

       VARS=var | VARS=(var1, var2, ..., varn ) |

       VARS=prefix* [ RANGE=(start,end) ] ]

Operands:

ID={ ANY | CLIENTS | SERVERS | id }
If ID=ANY, no state changes occur. Any conversation, either client or server, that is in receive state satisfies the
request.
If ID=CLIENTS, no state changes occur. Any client conversation that is in receive state satisfies the request. If
operating in automatic connection accept mode, a new conversation can provide the data that satisfies such a
receive.
If ID=SERVERS, no state changes occur. Any server conversation that is in the receive state satisfies the request.
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If ID=id (or allowed to default to the current conversation), then this conversation must be in receive state, or it is
automatically placed in receive state, if possible, before the request is accepted.

WAIT=nnn
Specifies the time, in seconds (for example, WAIT=10), or seconds and hundredths (for example, WAIT=1.25), for
which the procedure is prepared to wait for a receive to be satisfied.
If not successful before this interval expires, the receive request is canceled with an unsuccessful return code
(that is, &RETCODE is set to 4, and &ZFDBK is set to 4).

MDO=mdoname [ MAP=mapname ] | VARS=var |VARS=( var1,var2,...,varn ) | VARS=prefix*
[ RANGE=(start,end) ]

One of the options must be specified. The operand specifies how the incoming data is formatted.
If MDO= is used, the data is formatted into an MDO with the name mdoname. If the incoming data is mapped
(that is, a map name is sent with the data), and MAP= is not specified, then the received map name is used to
connect to Mapping Services Mapping Support. If the incoming data is not mapped, then it is the responsibility of
the requester to connect to Mapping Services Mapping Support, if necessary, using the MAP operand.
The VARS= operand is used to provide the list of NCL variables that contains the data received on the
conversation (the usual NCL VARS definitions apply). If the incoming data is not mapped, or the map name is
other than $NCL, then the data stream received is segmented into the variables nominated. If the data is mapped
and the map name is $NCL, then each variable is reconstructed as it was on the send request in the conversation
partner. Unused variables are set to null.

Examples: &APPC RECEIVE_AND_WAIT

&APPC RECEIVE_AND_WAIT VARS=DATA

&APPC RECEIVE_AND_WAIT ID=CLIENTS VARS=DATA

Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

The RECEIVE_AND_WAIT request is issued from either send or receive state, and the conversation enters or remains
in receive state while the WHAT_RECEIVED indicator (&ZAPPCWR) contains DATA (that is, DATA_COMPLETE,
DATA_TRUNCATED, or DATA_ INCOMPLETE).

If the WHAT_RECEIVED indicator contains SEND (where the remote conversation partner has issued
PREPARE_TO_RECEIVE) the local state changes to send.

If the WHAT_RECEIVED indicator contains CONFIRM, CONFIRM_SEND, or CONFIRM_DEALLOCATE, then the local
procedure should issue the CONFIRMED request following which the state changes to receive, send, or deallocate
respectively.
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Notes:

• When RECEIVE_AND_WAIT is issued from send state, an implied PREPARE_TO_RECEIVE TYPE=FLUSH is issued.
This is the most efficient way of changing the direction of conversation flow.

• Following the interval expiry for a RECEIVE_AND_WAIT request that specified a WAIT interval, the &RETCODE is set
to 4, and &ZFDBK to 0 when no data is available to satisfy the request.

• If the remote conversation partner deallocates the conversation normally, &RETCODE is set to 4 and &ZFDBK to 4.
• Server conversations are those that have been initiated locally (by issuing &APPC ALLOCATE, &APPC ATTACH,

or &APPC CONNECT) while client conversations are those that have been initiated remotely. The system variable
&ZAPPCCSI indicates whether a conversation is a CLIENT or SERVER conversation.

• When using the CLIENT, SERVER, or ANY operands, the process must be in automatic ACCEPT connect mode,
otherwise the request is rejected with a state check. The verbs &APPC REGISTER, &APPC DEREGISTER, and
&APPC SET_SERVER_MODE is used to alter the connect mode of the process.

Relationship to LU6.2 Verb Set:

&APPC RECEIVE_AND_WAIT is equivalent to the LU6.2 verb MC_RECEIVE_AND_WAIT.

&APPC RECEIVE_IMMEDIATE
&APPC RECEIVE_IMMEDIATE receives data sent from the remote conversation partner, if any is queued; otherwise
returns to the procedure for processing to continue.

RECEIVE_IMMEDIATE indicates that this is an immediate conversation receive request. If data is available, it is returned
on this request; otherwise the operation completes unsuccessfully.

This verb has the following format:

&APPC RECEIVE_IMMEDIATE

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ]| VARS=var |

      VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

Operands:

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.

MDO=mdoname [ MAP=mapname ] | VARS=var |VARS=( var1,var2,...,varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Mandatory-one of the options must be specified. It indicates how the incoming data should be formatted.
If MDO= is used, the data is formatted into an MDO with the name mdoname. If the incoming data is mapped (that
is, a map name is sent with the data), and MAP= is not specified, then the received map name is used to connect
to Mapping Services Mapping Support. If the incoming data is not mapped, then it is the requester's responsibility
to connect to Mapping Services Mapping Support, if required, using the MAP operand.
The VARS= operand is used to provide the list of NCL variables that will contain the data received on the
conversation (the usual NCL VARS definitions apply). If the incoming data is not mapped, or the map name is
other than $NCL, then the data stream received is segmented into the variables nominated. If the data is mapped
and the map name is $NCL, then each variable is reconstructed as it was on the send request in the conversation
partner. Unused variables are set to null.

Example: &APPC RECEIVE_IMMEDIATE
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&APPC RECEIVE_IMMEDIATE VARS=DATA

Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

The RECEIVE_IMMEDIATE request is issued from receive state only and the conversation remains in receive state while
the WHAT_RECEIVED indicator (&ZAPPCWR) contains DATA (that is, DATA_COMPLETE, DATA_TRUNCATED or
DATA_INCOMPLETE).

If the WHAT_RECEIVED indicator contains SEND (where the remote conversation partner has issued
PREPARE_TO_RECEIVE) the local state changes to send.

If the WHAT_RECEIVED indicator contains CONFIRM, CONFIRM_SEND, or CONFIRM_DEALLOCATE then the local
procedure should issue the CONFIRMED request following which the state changes to receive, send, or deallocate
respectively.

Notes:

• Following a RECEIVE_IMMEDIATE request, the &RETCODE is set to 4, and &ZFDBK to 0 when no data is available
to satisfy the request.

• If the remote conversation partner deallocates the conversation normally, the &RETCODE is set to 4, and &ZFDBK to
4.

Relationship to LU6.2 Verb Set:

&APPC RECEIVE_IMMEDIATE is equivalent to the LU6.2 verb MC_RECEIVE_IMMEDIATE.

&APPC RECEIVE_NOTIFY
&APPC RECEIVE_NOTIFY requests that a notification be sent to the procedure when data is available to be received (for
example, by a RECEIVE_IMMEDIATE request).

RECEIVE_NOTIFY indicates this is an asynchronous conversation receive request. If the request is accepted, the
procedure continues execution and is notified of data arrival, or other completion condition, by a notification event being
queued to the procedure's internal environment (see below for more details on the form of notification). No data is
ever returned by this request. When the notify event is received, the RECEIVE_IMMEDIATE or RECEIVE_AND_WAIT
requests is used to return any data that arrived.

This verb has the following format:

&APPC RECEIVE_NOTIFY 
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    [ ID={ ANY | CLIENTS | SERVERS | id } ]

 Operand: 

ID={ ANY | CLIENTS | SERVERS | id }
If ID=ANY is specified, no state changes occur, but the receive request is satisfied by any conversation, either
client or server, that is in receive state.
If ID=CLIENTS is specified, no state changes occur, but the receive request is satisfied by any client conversation
that is in receive state. If operating in automatic connection accept mode, a new conversation can provide the
data that satisfies such a receive.
If ID=SERVERS is specified, no state changes occur, but the receive request is satisfied by any server
conversation that is in the receive state.
ID=id Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.

 Example: &APPC RECEIVE_NOTIFY 

&APPC RECEIVE_NOTIFY

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

The RECEIVE_NOTIFY request is issued from either send or receive state and the conversation enters receive state
while the WHAT_RECEIVED indicator (&ZAPPCWR) contains DATA (that is, DATA_COMPLETE, DATA_TRUNCATED or
DATA_INCOMPLETE).

If the WHAT_RECEIVED indicator contains SEND (where the remote conversation partner has issued
PREPARE_TO_RECEIVE) the local state changes to send.

If the WHAT_RECEIVED indicator contains CONFIRM, CONFIRM_SEND, or CONFIRM_DEALLOCATE then the local
procedure should issue the CONFIRMED request following which the state changes to receive, send, or deallocate
respectively.

 Notification Message Format: 

When a RECEIVE_NOTIFY request is satisfied, either successfully or unsuccessfully, the following message is placed on
the request queue of the internal environment for the NCL procedure:

N00101 NOTIFY: APPC EVENT: RECEIVE RESOURCE: &zappcid

where the value &zappcid is the conversation identifier returned by the original ALLOCATE request, or set when this
procedure was attached as the remote end of the conversation.
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 Notes: 

• When RECEIVE_NOTIFY is issued from send state, an implied PREPARE_TO_RECEIVE TYPE=FLUSH is issued.
This is the most efficient way of changing the direction of conversation flow.

• If the remote conversation partner deallocates the conversation normally, the &RETCODE is set to 4, and &ZFDBK to
4.

 Relationship to LU6.2 Verb Set: 

&APPC RECEIVE_NOTIFY is equivalent to the LU6.2 verb MC_POST_ON_RECEIPT.

&APPC REGISTER
&APPC REGISTER allows any executing NCL process to attempt to register itself with a server name, and optionally
provides its conversation options for client/server processing.

This verb has the following format:

&APPC REGISTER

      SERVER=servername

    [ SCOPE={ REGION | USER | SYSTEM } ]

    [ CONNECT={ ACCEPT | NOTIFY | REJECT } ]

    [ RETRY={ YES | NO } ]

    [ CONVLIM={ 100 | nnn } ]

 Operands: 

SERVER=servername
(Mandatory) Specifies the logical name to register for the NCL process to be recognized as a server. It may be
up to 32 characters long and unique within the scope as determined by the SCOPE operand, or the registration
is rejected. If the registration is accepted, the other operands determine the server condition for accepting client
connections.

SCOPE={ REGION | USER |SYSTEM }
Provides the scope for the registration of servername (which must be unique within the scope indicated). Valid
scopes are:
REGION

Indicates that servername is to be unique within the current session, as defined by a particular connection
to your product region.

USER
Indicates that servername is to be unique across all sessions associated with the particular user ID

SYSTEM
Indicates that servername is to be unique within this product region.

CONNECT={ ACCEPT | NOTIFY | REJECT }
Sets the client connection mode for the server process issuing the registration request.
If CONNECT=ACCEPT is specified, or defaulted, any client conversations directed to this server are automatically
accepted. They are connected to the process as a standard conversation and immediately satisfy an appropriate
receive request.
If CONNECT=NOTIFY is specified, any queued or new client connection requests are notified to the server's
&INTREAD queue in the same manner as a transfer request. In this case the server can choose to accept or
reject the connection by use of the &APPC TRANSFER options. Until the conversation is accepted by the &APPC
TRANSFER_ACCEPT, it cannot be operated by the process.
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NOTE
This mode of connection is the only one that allows the server to obtain any PIP data carried with the
new conversation.

If CONNECT=REJECT is specified, any queued or new conversations are rejected with a condition of retry, or
no retry, as determined by the RETRY operand. This is normally done only when the server is closing down to
indicate end of processing.

RETRY={ YES | NO }
Sets the retry status for rejected connection requests. Rejection is due to an explicit CONNECTION=REJECT
state, or due to the process conversation limit being reached.
If RETRY=YES is specified, or defaulted, connections are failed with a return code conveyed to the initiator of:
TRANS_PGM_NOT_AVAIL_RETRY

For RETRY=NO, the conversation fails with:
TRANS_PGM_NOT_AVAIL_NO_RETRY

CONVLIM={ 100 | nnn }
Sets the conversation limit for the process. If this limit is reached at any stage during processing, subsequent
connection requests are automatically placed in the pending queue.

 Example: & APPC REGISTER 

&APPC REGISTER SERVER=PRINTSERVER

 Return Codes: 

The return codes are as follows:

0
Register accepted

16
Duplicate server name error

 Notes: 

An NCL process is registered as a server in the following ways:

• By starting the process using the START command and specifying a server name
• By starting the process using the &APPC START verb, issued from another process and specifying a server name
• By specifying a server name in the TCT entry that will service a transaction
• Directly, by issuing the &APPC REGISTER verb

&APPC REQUEST_TO_SEND
&APPC REQUEST_TO_SENT notifies the remote program that the local conversation partner would like to send data.

REQUEST_TO_SEND indicates that the local procedure wants to enter send state.

This verb has the following format:

&APPC REQUEST_TO_SEND [ ID=id ]

 Operand: 

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

 Example: &APPC REQUEST_TO_SEND 
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&APPC REQUEST_TO_SEND

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

The REQUEST_TO_SEND request can only be issued from receive state or one of the confirm states. No state changes
occur as a result of this request.

 Notes: 

• Use this request only in controlled situations where the local program wants to send data. However, no state changes
occur. The remote conversation partner has the discretion to detect that the REQUEST_TO_SEND was issued (by
examining the REQUEST_TO_SEND_RECEIVED indicator, &ZAPPCRTS) and issuing the appropriate requests to
turn the conversation around.

• The SEND_ERROR request is used (with great discretion) to force the send state if necessary.

 Relationship to LU6.2 Verb Set: 

&APPC REQUEST_TO_SEND is equivalent to the LU6.2 verb MC_REQUEST_TO_SEND.

&APPC RPC
&APPC RPC allows the calling procedure to call an NCL procedure in either the same or any connected APPC system.

As part of the remote procedure call, the initiating procedure can pass any number of NCL variables, MDOs, or both, as
shared variables, to be presented in the context of the new process.

This verb has the following format:

&APPC RPC 

      PROC=procname

    [ LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ SHARE | SHARE=(shrvars1,shrvars2,...,shrvarsn) |

      NOSHARE=(shrvars1,shrvars2,...,shrvarsn) ]

    [ RETCODE=varname ]

    [ PARMS=(parm1,parm2,...,parmn) ]

 Operands: 

 816



 Netmaster® Shared Content Library 12.2

PROC=procname
(Mandatory) Specifies the NCL procedure to call.

LUNAME=luname | LINK=linkname | DOMAIN=domain
Specifies where the procedure executes.

USERID=userid [ PASSWORD=password ]
Specifies an alternate user ID and, optionally, the password, under which this process starts. The security exit on
the target system verifies the user ID and password before the new process is initiated.
The RPC system transaction uses SECURITY=SAME processing. Therefore, APPC includes the supplied user ID
and password in the attach header for validation on the remote system.
If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, refer to the NCL Programming section of this
documentation.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

SHARE | SHARE=(shrvars1,shrvars2,...,shrvarsn) | NOSHARE=(shrvars1,shrvars2,...,shrvarsn)
Specifies the set of NCL variables, and/or MDOs, to be shared or not shared with the called procedure.
If the SHARE or NOSHARE operands are omitted, no variable sharing occurs for this call. If the SHARE keyword
is coded without parameters, the current &CONTROL SHRVARS (or NOSHRVARS) setting is used for the call.
If the SHARE or NOSHARE keyword is used with parameters, any current &CONTROL SHRVARS settings are
ignored for this execution. When SHARE is used the called procedure obtains a copy of each variable, and/or
MDO, referenced by the SHARE operand. When NOSHARE is used, the called procedure obtains a copy of all
NCL variables and MDO data not specified by the operand.
The parameter values for SHARE and NOSHARE cannot be substituted on the statement.
The operand can specify a single value or a list of values. Each item in the list can reference a single variable or
MDO, or multiple variables or MDOs. A single variable is referenced by including its entire name. For example,
an entry in the list of 'ABC' refers to the single NCL variable &ABC, as though VARS=ABC were coded. A single
MDO is referenced by including its entire name followed by a full stop. For example, an entry in the list of 'ABC.'
refers to the single MDO named ABC, as though MDO=ABC were coded.
A range of NCL variables is referenced by including a name prefix followed by an asterisk. For example, an entry
in the list of '$CNM*' refers to $CNM1...$CNMnnn. The range is set explicitly, for example, '$CNM*(1,10)' (or
'$CNM(1,10)') refers to the variables $CNM1 to $CNM10. If not set explicitly, all variables of the form
$CNMnnn are assumed.
A generic list of NCL variables and MDOs is referenced by including a name prefix followed by a > symbol. For
example, an entry in the list of '$NW>' refers to all variables, and MDOs, with names beginning with &$NW.

RETCODE=varname
Specifies the name of a local NCL variable that contains the &RETCODE value from the called procedure.

PARMS=(parm1,parm2,...,parmn)
Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
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parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.

 Examples: &APPC RPC 

&APPC RPC PROC=SHOWUSER PARMS=(ABC)

 Return Codes: 

The return codes are as follows:

0
Request successful

8
Remote program error

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

This request sets the system variable &ZAPPCID, which returns the system conversation identifier allocated to the
conversation. This value is saved and supplied on the ID operand of subsequent &APPC requests to nominate a specific
conversation where the NCL process is operating more than one conversation concurrently.

&APPC SEND_AND_CONFIRM
&APPC SEND_AND_CONFIRM sends a single data record and a request for confirmation to the conversation partner and
waits for the reply.

This verb has the following format:

&APPC SEND_AND_CONFIRM

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ] |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

 Operands: 
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ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

MDO=mdoname [ MAP=mapname ] | VARS=var |VARS=( var1,var2,...,varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Indicates how the outgoing data is formatted. If the MDO operand is used, the data is formatted into an MDO with
the name mdoname. If the outgoing data is mapped (that is, a map name is sent with the data) and MAP= is not
specified, then the received map name is used to connect to Mapping Services Mapping Support. If the outgoing
data is not mapped, then it is the responsibility of the requester to connect to Mapping Services Mapping Support,
if necessary, using the MAP operand.
The VARS= operand provides the list of NCL variables that contain the data received on the conversation (the
usual NCL VARS definitions apply). If the outgoing data is not mapped, or the map name is other than $NCL, then
the data stream received is segmented into the variables nominated. If the data is mapped and the map name
is $NCL, then each variable is reconstructed as it was on the send request in the conversation partner. Unused
variables are set to null.

 Examples: &APPC_SEND_AND_CONFIRM 

&APPC_SEND_AND_CONFIRM MDO=CLIENTRQST

&APPC_SEND_AND_CONFIRM VARS=ALERT

 Return Codes: 

The return codes are as follows:

0
Data sent and CONFIRMED has been received

4
Request unsuccessful

8
Other program issued SEND_ERROR

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

See &APPC SEND and &APPC CONFIRM.

 Note: 

The SEND_AND_CONFIRM is a convenient way of combining two basic APPC operations, that of sending data and
of confirming receipt of that data. The verb is equivalent to issuing an &APPC SEND_DATA followed by an &APPC
CONFIRM request.

 Relationship to LU6.2 Verb Set: 
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• &APPC SEND_DATA is equivalent to the LU6.2 verb MC_SEND_DATA.
• The &APPC SEND_DATA operands of VARS and MDO are used in place of the LU6.2 verb SEND_DATA options

DATA and LENGTH.
• The &APPC SEND_DATA operand MAP=mapname is equivalent to the LU6.2 verb SEND_DATA option

MAP(YES(mapname)).
• &APPC does not support the FMH_DATA parameter of the LU6.2 verb SEND_DATA.
• &APPC CONFIRMED is equivalent to the LU6.2 verb MC_CONFIRMED.

&APPC SEND_AND_DEALLOCATE
&APPC SEND_AND_DEALLOCATE sends a single data record to the remote conversation partner and requests
conversation termination and deallocation of its resources.

This verb has the following format:

&APPC SEND_AND_DEALLOCATE

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ] |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

    [ TYPE={ SYNC | FLUSH | CONFIRM } ]

Operands:

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

MDO=mdoname [ MAP=mapname ] | VARS=var |VARS=( var1,var2,...,varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Indicates how the outgoing data should be formatted. If the MDO operand is used, the data is formatted into an
MDO with the name mdoname. If the outgoing data is mapped (that is, a map name is sent with the data), and
MAP= is not specified, then the received map name is used to connect to Mapping Services Mapping Support. If
the outgoing data is not mapped, then it is the requester's responsibility to connect to Mapping Services Mapping
Support, if required, using the MAP operand.
The VARS= operand is used to provide the list of NCL variables that will contain the data received on the
conversation. (The usual NCL VARS definitions apply). If the outgoing data is not mapped, or the map name is
other than $NCL, then the data stream received will be segmented into the variables nominated. If the data is
mapped and the map name is $NCL, then each variable is reconstructed as it was on the send request in the
conversation partner. Unused variables are set to null.

TYPE={ SYNC | FLUSH | CONFIRM }
Specifies the deallocate option. TYPE=SYNC is the default. If the conversation sync level is CONFIRM, it is
equivalent to the DEALLOCATE TYPE=CONFIRM option; otherwise a DEALLOCATE TYPE=FLUSH is assumed.
TYPE=FLUSH results in all data being flushed, forcing its transmission to the conversation partner before
unconditional deallocation occurs.
TYPE=CONFIRM results in all data being flushed and a confirmation being requested before deallocation occurs.

Examples: &APPC SEND_AND_DEALLOCATE

&APPC SEND_AND_DEALLOCATE MDO=ALERT

&APPC SEND_AND_DEALLOCATE TYPE=FLUSH
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Return Codes:

The return codes are as follows:

0
Data sent and conversation deallocated

8
Other program issued SEND_ERROR

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

See &APPC SEND and &APPC DEALLOCATE.

Note:

The SEND_AND_DEALLOCATE is a convenient way of combining two basic APPC operations, that of sending data and
of deallocating the conversation resources. It is equivalent to issuing an &APPC SEND_DATA followed by an &APPC
DEALLOCATE request.

Relationship to LU6.2 Verb Set:

• &APPC SEND_DATA is equivalent to the LU6.2 verb MC_SEND_DATA.
• The &APPC SEND_DATA operands of VARS and MDO are used in place of the LU6.2 verb SEND_DATA options

DATA and LENGTH.
• The &APPC SEND_DATA operand MAP=mapname is equivalent to the LU6.2 verb SEND_DATA option

MAP(YES(mapname)).
• The FMH_DATA parameter of the LU6.2 verb SEND_DATA is not supported by &APPC.
• &APPC DEALLOCATE is equivalent to the LU6.2 verb MC_DEALLOCATE.

&APPC SEND_AND_FLUSH
&APPC SEND_AND_FLUSH sends a single data record to the remote conversation partner and flushes any locally
buffered information and forces its transmission to the remote conversation partner.

This verb has the following format:

&APPC SEND_AND_FLUSH

    [ ID=id ]

    [ MDO=mdoname [ MAP=mapname ] |

      VARS=var | VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

    [ CONT={ YES | NO } ]

Operands:

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.
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MDO=mdoname [ MAP=mapname ] | VARS=var |VARS=( var1,var2,...,varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Indicates how the outgoing data should be formatted. If the MDO operand is used, the data is formatted into an
MDO with the name mdoname. If the outgoing data is mapped (that is, a map name is sent with the data), and
MAP= is not specified, then the received map name is used to connect to Mapping Services Mapping Support. If
the outgoing data is not mapped, then it is the requester's responsibility to connect to Mapping Services Mapping
Support, if required, using the MAP operand.
The VARS= operand is used to provide the list of NCL variables that will contain the data received on the
conversation. (The usual NCL VARS definitions apply). If the outgoing data is not mapped, or the map name is
other than $NCL, then the data stream received will be segmented into the variables nominated. If the data is
mapped and the map name is $NCL, then each variable is reconstructed as it was on the send request in the
conversation partner. Unused variables are set to null.

CONT={ YES | NO }
Applies to OPERTYPE=GDS conversations only, and indicates whether the current GDS variable is to be
continued with the next send. If CONT=NO is specified (or defaulted), the current send is the last or only logical
record sent for the GDS variable. CONT=YES indicates that the continuation bit is to be set in the current logical
record.

Example: &APPC SEND_AND_FLUSH

&APPC SEND_AND_FLUSH VARS=DATA

Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

See &APPC SEND and &APPC FLUSH.

Note:

The SEND_AND_FLUSH is a convenient way of combining two basic APPC operations, that of sending data and of
flushing the conversation. It is equivalent to issuing an &APPC SEND_DATA followed by an &APPC FLUSH request.

Relationship to LU6.2 Verb Set:
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• &APPC SEND_DATA is equivalent to the LU6.2 verb MC_SEND_DATA.
• The &APPC SEND_DATA operands of VARS and MDO are used in place of the LU6.2 verb SEND_DATA options

DATA and LENGTH.
• The &APPC SEND_DATA operand MAP=mapname is equivalent to the LU6.2 verb SEND_DATA option

MAP(YES(mapname)).
• The FMH_DATA parameter of the LU6.2 verb SEND_DATA is not supported by &APPC.
• &APPC FLUSH is equivalent to the LU6.2 verb MC_FLUSH.

&APPC SEND_AND_PREPARE_TO_RECEIVE
&APPC SEND_AND_PREPARE_TO_RECEIVE sends a single data record to the remote conversation partner and
changes processing from sending to receiving data.

This verb has the following format:

&APPC { SEND_AND_PREPARE_TO_RECEIVE | SEND_AND_PREPARE }

      [ ID=id ]

      [ TYPE={ SYNC | FLUSH | CONFIRM } ]

      [ MDO=mdoname [ MAP=mapname ] |

        VARS=var | VARS=(var1, var2, ..., varn ) |

        VARS=prefix* [ RANGE=(start,end) ] ]

Operands:

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

TYPE={ SYNC | FLUSH | CONFIRM }
Specifies the level of confirmation required for any data previously sent to the remote conversation partner as
follows:
TYPE=SYNC is the default and ,if the conversation sync level is CONFIRM, it is equivalent to the
PREPARE_TO_RECEIVE TYPE=CONFIRM option; otherwise a PREPARE_TO_RECEIVE TYPE=FLUSH is
assumed.
TYPE=FLUSH results in all data being flushed, forcing its transmission to the conversation partner but no
confirmation reply is required (see Notes for this option).
TYPE=CONFIRM results in all data being flushed and a confirmation being requested (see Notes for this option).

MDO=mdoname [ MAP=mapname ] | VARS=var |VARS=( var1,var2,...,varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Indicates how the outgoing data should be formatted. If the MDO operand is used, the data is formatted into an
MDO with the name mdoname. If the outgoing data is mapped (that is, a map name is sent with the data), and
MAP= is not specified, then the received map name is used to connect to Mapping Services Mapping Support. If
the outgoing data is not mapped, then it is the requester's responsibility to connect to Mapping Services Mapping
Support, if required, using the MAP operand.
The VARS= operand is used to provide the list of NCL variables that will contain the data received on the
conversation. (The usual NCL VARS definitions apply). If the outgoing data is not mapped, or the map name is
other than $NCL, then the data stream received will be segmented into the variables nominated. If the data is
mapped and the map name is $NCL, then each variable is reconstructed as it was on the send request in the
conversation partner. Unused variables are set to null.

Examples: &APPC SEND_AND_PREPARE_TO_RECEIVE
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&APPC SEND_AND_PREPARE_TO_RECEIVE TYPE=FLUSH

&APPC SEND_AND_PREPARE_TO_RECEIVE TYPE=CONFIRM

Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

See &APPC SEND and &APPC PREPARE_TO_RECEIVE.

Note:

The SEND_AND_PREPARE_TO_RECEIVE is a convenient way of combining two basic APPC operations, that of
sending data and of preparing to receive data. It is equivalent to issuing an &APPC SEND_DATA followed by an &APPC
PREPARE_TO_RECEIVE request.

Relationship to LU6.2 Verb Set:

• &APPC SEND_DATA is equivalent to the LU6.2 verb MC_SEND_DATA.
• The &APPC SEND_DATA operands of VARS and MDO are used in place of the LU6.2 verb SEND_DATA options

DATA and LENGTH.
• The &APPC SEND_DATA operand MAP=mapname is equivalent to the LU6.2 verb SEND_DATA option

MAP(YES(mapname)).
• The FMH_DATA parameter of the LU6.2 verb SEND_DATA is not supported by &APPC.
• &APPC PREPARE_TO_RECEIVE is equivalent to the LU6.2 verb MC_PREPARE_TO_RECEIVE. The LU6.2 verb has

a LOCKS parameter which is not supported by &APPC.

&APPC SEND_DATA
&APPC SEND_DATA sends a single data record to the remote conversation partner.

This verb has the following format:

&APPC{ SEND_DATA | SEND }

     [ ID=id ]

     [ MDO=mdoname [ MAP=mapname ] |

       VARS=var | VARS=(var1, var2, ..., varn ) |

       VARS=prefix* [ RANGE=(start,end) ] ]

     [ CONT={ YES | NO } ]

 Operands: 
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SEND_DATA
Indicates this is a conversation request to send data to the remote conversation partner.

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.

MDO=mdoname [ MAP=mapname ] | VARS=var |VARS=( var1,var2,...,varn ) | VARS=prefix*
[ RANGE=(start,end) ]

Specifies the name of the MDO (which is an element or field) or variables to be sent as application data on this
send request. The named MDO item is extracted and sent as a contiguous byte stream as the data for this send
operation.
MAP=mapname nominates the map name to be sent to the remote end. If omitted, but the MDO operand is used,
then the fully qualified element (or field) name derived from Mapping Services Mapping Support is assumed
as the map name. If omitted, and the VARS operand is used, then MAP=$NCL is assumed (as described for
VARS=). No map name is sent if the remote application does not support data mapping. Map names is up to 64
characters long. Valid Mapping Services map names can consist of up to 8 name segments, each of up to 12
characters, and each separated by a period.
The VARS= operand is used to provide the list of NCL variables to be passed to the transaction processor in the
remote end for this send operation (the usual NCL VARS definitions apply). If the remote conversation partner
supports data mapping, and no map name is supplied, MAP=$NCL is assumed, and the data sent is formatted as
a series of vectors, one per token referenced. If some other map name is used, or the conversation partner does
not support data mapping, then all tokens are concatenated together to form the data contents to be sent to the
other end.

CONT={ YES | NO }
Applies to OPERTYPE=GDS conversations only, and indicates whether the current GDS variable is to be
continued with the next send. If CONT=NO is specified (or defaulted), the current send is the last or only logical
record sent for the GDS variable. CONT=YES indicates that the continuation bit is to be set in the current logical
record.

 Example: &APPC SEND_DATA 

SEND_DATA VARS=DATA

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

The SEND_DATA request can only be issued from send state. No state changes occur as a result of this request.
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 Note: 

This request does not necessarily result in any actual transmission taking place as data is normally buffered within the
system until some trigger condition results in session transmission becoming necessary. The FLUSH request is used to
ensure data transmission if required.

 Relationship to LU6.2 Verb Set: 

• &APPC SEND_DATA is equivalent to the LU6.2 verb MC_SEND_DATA.
• The &APPC SEND_DATA operands of VARS and MDO are used in place of the LU6.2 verb SEND_DATA options

DATA and LENGTH.
• The &APPC SEND_DATA operand MAP=mapname is equivalent to the LU6.2 verb SEND_DATA option

MAP(YES(mapname)).
• The FMH_DATA parameter of the LU6.2 verb SEND_DATA is not supported by &APPC.

&APPC SEND_ERROR
&APPC SEND_ERROR signals an error condition to the remote conversation partner.

SEND_ERROR indicates this is a request to signal an error condition to the conversation partner. A text string can also be
provided which will be included in the Error Log GDS variable.

This verb has the following format:

&APPC SEND_ERROR

    [ ID=id ]

    [ LOG=msg ]

Operands:

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

LOG=msg
When this operand is used it must be the last specified for the verb. All data following the LOG= operand is placed
unchanged into the message area of the Error Log GDS variable sent to the remote application with the error
indication.
If the remote application is an NCL procedure, it can access this text after receiving an error return code, in the
&ZAPPCELM system variable.

Example: &APPC SEND_ERROR

&APPC SEND_ERROR LOG=&ERRMSG

Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error
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12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

The SEND_ERROR request is issued from send, receive, confirm, confirm_send, or confirm_deallocate states, and as a
result the conversation is placed in send state.

Notes:

• After receiving a SEND_ERROR message an &APPC procedure returns a program error condition (&RETCODE set to
8) on the next request.

• The SEND_ERROR request is used to indicate a negative acknowledgement to a received CONFIRM request. No
data is supplied on the SEND_ERROR request itself. However, on completion, the procedure will be in send state and
can send any data required to the conversation partner.

• When used from confirm_deallocate state, (that is, having received a DEALLOCATE TYPE=CONFIRM request), a
SEND_ERROR causes the deallocate to be rejected and processing continues with the local conversation in send
state.

• SEND_ERROR is issued from send state. In this case no state changes occur but the remote conversation partner still
receives an error condition (&RETCODE set to 8 for &APPC procedures) on the next request.

• SEND_ERROR is used to force send state, but this should only be done in a controlled manner.

Relationship to LU6.2 Verb Set:

&APPC SEND_ERROR is equivalent to the LU6.2 verb MC_SEND_ERROR.

&APPC SET_SERVER_MODE
&APPC SET_SERVER_MODE allows a server process to declare its APPC operational mode concerning client
connection.

SET_SERVER_MODE indicates that this is a request to set the mode of operation for APPC client conversations
concerning this server process. This request can only be issued by a process that is a registered server. If the server was
registered using the START command, or through the TCT option on attaching the transaction, any client conversations
directed to the server remain in a pending mode until the SET_SERVER_MODE request is issued. For these servers, this
should be the first &APPC option used to set the server's client connection mode.

This verb has the following format:

&APPC SET_SERVER_MODE

    [ CONNECT={ ACCEPT | NOTIFY | REJECT }  ]

    [ RETRY={ YES | NO } ]

    [ CONVLIM=nnn ]

 Operands: 

CONNECT={ ACCEPT | NOTIFY | REJECT }
Changes the client connection mode for the server process. Unless this operand is specified, the connection
mode remains unchanged.
If the server was registered by other than an explicit &APPC REGISTER request, queued client conversations
remain in a pending state until the connection option is explicitly set by this request.
If CONNECT=ACCEPT is specified, any queued or new client connection requests are automatically accepted by
the process and satisfy an appropriate receive request.
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If CONNECT=NOTIFY is specified, any queued or new client connection requests are notified to the server's
&INTREAD queue in the same manner as a transfer request. In this case the server can choose to accept or
reject the connection by use of the &APPC TRANSFER options. Until the conversation is accepted by the &APPC
TRANSFER_ACCEPT, it cannot be operated by the process.
This mode of connection is the only one that allows the server to obtain any PIP data carried with the new
conversation.
If CONNECT=REJECT is specified, any queued or new conversations are rejected with a condition of retry, or no
retry, as determined by the RETRY operand.

RETRY={ YES | NO }
Sets the retry status for rejected connection requests. Rejection could be due to an explicit
CONNECTION=REJECT state, or due to the process conversation limit being reached.
If RETRY=YES is specified, or defaulted, connections are failed with a return code conveyed to the initiator of:

TRANS_PGM_NOT_AVAIL_RETRY
For RETRY=NO, the conversation fails with:
TRANS_PGM_NOT_AVAIL_NO_RETRY

CONVLIM=nnn
Sets the conversation limit for the process. If this limit is reached at any stage during processing, subsequent
connection requests are automatically placed in the pending queue.

 Example: & APPC SET_SERVER_MODE 

&APPC SET_SERVER_MODE CONNECT=ACCEPT

 Return Codes: 

The return codes are as follows:

0
Set server mode accepted

16
Set server mode error

 Notes: 

• If the process is not already registered as a server, the SET_SERVER_MODE verb fails.
• This verb does not provide defaults, so to change the value of an option, its operand must be specified.

&APPC START
&APPC START allows the calling procedure to start a new NCL process in either the same or any connected APPC
system.

As part of the start request, the initiating procedure can pass any number of NCL variables, MDOs, or both, which are
copied and created in the context of the new process. The initiating procedure can issue the request and continue
processing without any indication that the new process has started. The procedure can also specify that the request not
complete until the new process has successfully started, or failed to start.

This verb has the following format:

&APPC START

      PROC=proc

    [ SERVER=servername
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     [ SCOPE={ REGION | USER | SYSTEM } ] ]

    [ ENV={ CURRENT | DEPENDENT | BACKGROUND } |

      LUNAME=luname | LINK=linkname | DOMAIN=domain ]

    [ USERID=userid [ PASSWORD=password ] ]

    [ PROFILE=profile ]

    [ NOTIFY={ NO | YES } ]

    [ VARS=(genvars1,genvars2,...,genvarsn) ]

    [ PARMS=(parm1,parm2,...,parmn) ]

Operands:

PROC=proc
Specifies the name of the NCL procedure to start.

SERVER=servername
Specifies the logical name for this NCL process. The name must be up to 32 characters long and unique within
the scope as determined by the SCOPE operand, or the request fails.

SCOPE={ REGION | USER | SYSTEM }
Provides the scope for the registration of servername (which must be unique within the scope indicated) and is
valid only if the SERVER operand is present. Valid scopes are:
REGION

Indicates that servername is to be unique within the current session, as defined by a particular connection
to your product region.

USER
Indicates that servername is to be unique across all sessions associated with the particular user ID

SYSTEM
Indicates that servername is to be unique within this product region.

ENV={ CURRENT | DEPENDENT | BACKGROUND } | LUNAME=luname |LINK=linkname | DOMAIN=domain
Specifies where to initiate the started procedure.
If ENV=CURRENT (or defaulted), the new process starts as a peer of the requesting process.
If ENV=DEPENDENT, the new process starts as a dependent of the requesting process. If either the USERID or
PROFILE operand is present, and specifies a user other than the requesting user ID, the ENV operand is ignored.
The new process is started in the APPC region for the target user ID.
If ENV=BACKGROUND, the new process is attached in the background APPC server region for the requesting
user ID, as if the request was sourced from a remote system.
With one of the following parameters, the new process is always started in the APPC region for the target user on
the indicated APPC system:

• LUNAME=luname
• LINK=linkname
• DOMAIN=domain

If an existing APPC region for the target user does not exist, one is created through this function.
This behavior is true even where LUNAME=luname is used to specify the local system, and hence behaves
differently from the use of the ENV operand.
If the DOMAIN operand is used but the APPC system cannot be located by domain name, the request fails. For
example, an INMC link has not been activated to the system and therefore the domain is unknown.

USERID=userid [ PASSWORD=password ]
Specifies an alternate user ID and, optionally, the password, under which this process is to start. The security exit
in the target system verifies the user ID and password before the new process is initiated.
The START system transaction uses SECURITY=SAME processing. Therefore, APPC includes the supplied user
ID and password in the attach header for validation on the remote system.

 829



 Netmaster® Shared Content Library 12.2

If the user ID is specified with no password, the user ID is included in the attach header. The already verified
indicator is not set unless the user ID is that of the requesting user environment. However, for a same LU
transaction, APPC performs lock and key processing to determine whether the target user ID is signed on by the
requester.

NOTE
For more information about APPC security, see Network Control Language Programming.

PROFILE=profile
Specifies the profile name to place in the attach header access security fields. If omitted, no profile is used. APPC
makes no use of the PROFILE operand.

NOTIFY={ NO | YES }
Specifies whether synchronization with the start of the new process is required. If NOTIFY=NO is specified (or
defaulted), no information is returned to the user regarding whether the new process started successfully or not. If
NOTIFY=YES is specified, the &APPC START request does not complete until the new process has been loaded
and is about to commence execution. In addition, the NCL ID and domain of the started process is returned to
&SYSMSG.

VARS={ genvars | (genvars1,genvars2,...,genvarsn) }
Specifies the set of NCL variables, MDOs, or both to pass to the started process. In the new process, a copy of
each variable or MDO is created with the same name and value.
The data following the VARS operands is a single value, or a list of one or more values enclosed in parentheses.
Each item in the list can reference a single variable or MDO, or multiple variables or MDOs. A single variable is
referenced by including its entire name. For example, an entry in the list of ABC, refers to the single NCL variable
&ABC, as though VARS=ABC was coded.
A single MDO is referenced by including its entire name followed by a full stop. For example, an entry in the list of
XYZ. refers to the single MDO named XYZ, as though MDO=XYZ was coded.
A range of variables is referenced by including a name prefix followed by an asterisk. For example, an entry in the
list of $CNM* refers to all variables with names beginning with $CNM, as though VARS=$CNM was coded.
A specific range of variables is referenced by including a name prefix followed by an asterisk, and the range in
parentheses. For example, an entry in the list of UVW*(1,10) refers to the range of variables &UVW1 through
&UVW10 as if VARS=UVW RANGE=(1,10) was coded.
A numeric range of variables is referenced by including a name prefix followed by an asterisk. For example, an
entry in the list of $CNM* refers to all variables with names of the form $CNMn, where n is a numeric suffix. All
such variables are located, unless a specific range is coded (for example, $CNM*(1,20)). A generic range of
variables is referenced by including a name prefix, followed by >. For example, A> refers to all tokens beginning
with A, plus all MDOs beginning with A.

PARMS=(parm1,parm2,...,parmn)
Specifies a list of parameters to pass to the procedure. Parentheses enclose the parameter list, and a comma
separates each pair of parameters.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on. The list is analyzed before substitution occurs and
each parameter is isolated, by scanning for a comma or the closing parenthesis. If another opening parenthesis
is encountered, a syntax error results. If a single or double quote is encountered as the first character of a
parameter, the entire parameter is assumed to be quoted. Otherwise, it is treated as unquoted. If an unquoted
parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters are considered
part of the parameter itself.
Once isolated, substitution is performed, if necessary (allowing transparent data to be passed as parameters).
The result is placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
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Normal quote rules apply. That is, two consecutive quotes of the same type as the opening quote are treated as a
single occurrence in the resulting string. No substitution is performed on the contents of the quoted string.
For example:
PARMS=(&USER,,PROC=&0,“variable ““&FRED”” in error”)

The example sets the following variables in the called procedure (assume &USER has the value 'ADMIN', &0
'MYPROC', and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable “&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
If used, the PARMS operand must be the last operand on the &APPC statement.

Example: & APPC START

&APPC START PROC=POSTMAN PARMS=(&USERID,&MAILMSG)

Return Codes:

The return codes are as follows:

• If NOTIFY=NO was specified, or defaulted, no indication of the success or failure of the started process is provided. In
this case, the return codes and &SYSMSG are set as follows:

0
Accepted

16
Transaction error (&SYSMSG is set)

• If NOTIFY=YES was specified, the return codes and &SYSMSG are set as follows:
0

OK (&SYSMSG contains N23Q01)
8

Start failed (&SYSMSG contains N23Q03)
16

Transaction error (&SYSMSG is set)

N23Q01 indicates process start. N23Q03 indicates process failure. Both messages carry the NCL ID and domain where
the process was created.

&APPC TEST
&APPC TEST sets the default conversation in NCL, usually as a prelude to interrogating the LU6.2 system variables.

This verb has the following format:

&APPC TEST

    [ ID=id ]

Operands:

TEST
Indicates this is a conversation test request.
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ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted the current (last referenced, or
only) conversation is assumed.

Example: &APPC TEST

&APPC TEST ID=999

Return Codes:

The return codes are as follows:

0

Request successful

4

Request unsuccessful

8

Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

Note:

The &APPC TEST request is normally only necessary where multiple conversations are being operated concurrently by
the NCL procedure. By specifying the conversation identifier being tested on the ID operand this conversation becomes
the default operation conversation for all &APPC requests. In addition, this ensures that all system variables associated
with &APPC processing relate to that particular conversation.

Relationship to LU6.2 Verb Set:

&APPC TEST is equivalent to the LU6.2 verbs MC_TEST and MC_GET_ATTRIBUTES.

&APPC TRANSFER_ACCEPT
&APPC TRANSFER_ACCEPT accepts the transfer of ownership of an LU6.2 conversation offered by another NCL
process.

This verb has the following format:

&APPC TRANSFER_ACCEPT

    [ ID=id ]

    [ NCLID=nclid | SERVER=servername ] 

    [ ARGS | VARS=var |

      VARS=(var1, var2, ..., varn ) |

      VARS=prefix* [ RANGE=(start,end) ] ]

Operands:
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TRANSFER_ACCEPT
Indicates this is a request to accept the transfer of ownership of the conversation specified by the ID parameter.
If the request completes successfully, the conversation identified is then available to this procedure for operation.
See Notes on the &APPC TRANSFER_REQUEST verb for more details about the transfer process.

ID=id
Specifies the conversation identifier (as provided by the N00101 notification message) that references the
particular conversation being transferred. This parameter is required to indicate precisely which conversation is
being accepted.

ARGS | VARS=var | VARS=( var1,var2,...,varn ) | VARS=prefix* [ RANGE=(start,end) ]
Nominates the NCL variables into which any PIP variable data present in the attach request, will be placed. If
none is present, or a previous receive operation has been performed against this conversation, no variable data is
set.

Example: &APPC TRANSFER_ACCEPT

&APPC TRANSFER_ACCEPT ID=999

Return Codes:

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

State Transition:

None. The transferred conversation will be in send or receive state which is determined by examining the &ZAPPCSTA
system variable.

Note:

The TRANSFER_ACCEPT gains ownership of the conversation being transferred, and logically completes the &APPC
TRANSFER_REQUEST for the original owner.

&APPC TRANSFER_CONNECT
&APPC TRANSFER_CONNECT allows an attached conversation, on which no APPC verb has been issued, to be
transferred to another NCL process.

If a RECEIVE has already been issued on the conversation, this request fails. Otherwise, the conversation is passed to
the target process as a connection request, and is connected according to the server connection mode, if set. Otherwise,
it is placed in the pending queue.

This verb has the following format:
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&APPC TRANSFER_CONNECT

    [ ID=id ]

    [ NCLID=nclid | SERVER=servername ]

    [ WAIT=nn ]

 Operands: 

TRANSFER_CONNECT
Indicates this is a request to transfer the conversation identified to the target NCL process as a client connection
request. If the conversation has already been operated, the request fails.

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.

NCLID=nclid | SERVER=servername
Nominates the target NCL process to which ownership of the LU6.2 conversation is to be transferred. The
notification message (see below) is queued to the internal environment of this process to indicate it that has been
targeted for a transfer request.
SERVER=servername is an alternative way to nominate the target NCL process. If this operand is used, a search
is performed for the server name registered for the region, user or system, in that order.

WAIT=nn
Specifies the time, in seconds (for example, 10), or seconds and hundredths (for example, 1.25), for which the
procedure is prepared to wait for the transfer to be accepted or rejected. If not successful before this interval
expires, the transfer request is canceled, and an unsuccessful return code (&RETCODE is set to 4, &ZFDBK is
set to 0) results.

 Example: &APPC TRANSFER_CONNECT 

&APPC TRANSFER_CONNECT NCLID=123

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

This request is valid from send or receive state only, and no state changes occur as a result.

 Notification Message Format: 

When a TRANSFER_CONNECT is issued, the following message is placed on the request queue of the internal
environment for the NCL process targeted:

 834



 Netmaster® Shared Content Library 12.2

N00101 NOTIFY: APPC EVENT: TRANSFER RESOURCE: id

 id is the system unique conversation identifier being transferred. This value must be supplied on any subsequent
TRANSFER_CONNECT or TRANSFER_REJECT request by the target procedure.

 Note: 

The main use of this verb is to transfer a conversation to an active server. For example, if an NCL process was started
as a result of a remotely initiated conversation (and the relevant TCT entry does not specify a server name), it is possible
to have two or more instances of the process started. The first one to register becomes the server. When the process
attempts to register, the &APPC REGISTER verb fails with a duplicate server name error, and the conversation is
transferred to the active server by using the &APPC TRANSFER_CONNECT verb. For example:

&APPC REGISTER SERVER=PRINTSERVER

&IF &RETCODE = 16 &THEN +

&DO 

&APPC TRANSFER_CONNECT SERVER=PRINTSERVER . . .

&APPC TRANSFER_REJECT
&APPC TRANSFER_REJECT rejects the transfer of ownership of an LU6.2 conversation offered by another NCL
process.

This verb has the following format:

&APPC TRANSFER_REJECT

    [ ID=id ]

    [ NCLID=nclid | SERVER=servername ]

    [ RETRY={  YES | NO } ]

 Operands: 

TRANSFER_REJECT
Indicates that this is a rejection of the conversation transfer of ownership offered by another NCL process through
the &APPC TRANSFER_REQUEST option. The original owner of the conversation maintains ownership. Whether
you can retry the condition, or not, is indicated when the conversation is rejected.

ID=id
Specifies the conversation identifier (as provided by the N00101 notification message) that references the
particular conversation being rejected for transfer. This parameter indicates precisely which conversation is being
rejected.

NCLID=nclid | SERVER=servername
Nominates the target NCL process to which ownership of the LU6.2 conversation is to be transferred. The
notification message (see below) is queued to the internal environment of this process to indicate it has been
targeted for a transfer request.
SERVER=servername is an alternative way to nominate the target NCL process. If this operand is used, a search
is performed for the server name registered for the region, user or system, in that order.

RETRY={ YES | NO }
Indicates whether or not you can retry the reject condition. The default is RETRY=YES, and this is reflected to the
remote end in the APPC return code:
TRANS_PGM_NOT_AVAIL_RETRY

Otherwise the return code is set to:
TRANS_PGM_NOT_AVAIL_NO_RETRY

 Example: &APPC TRANSFER_REJECT 
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&APPC TRANSFER_REJECT ID=999 RETRY=NO

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 Note: 

The TRANSFER_REJECT formally rejects ownership of the conversation being transferred, and logically completes the
&APPC TRANSFER_REQUEST for the original owner.

&APPC TRANSFER_REQUEST
&APPC TRANSFER_REQUEST requests the transfer of ownership of an LU6.2 conversation from one NCL process to
another. The short form is &APPC TRANSFER.

This verb has the following format:

&APPC{ TRANSFER_REQUEST | TRANSFER }

    [ NCLID=nclid | SERVER=servername ]

    [ ID=id ]

    [ WAIT=nn ]

 Operands: 

TRANSFER_REQUEST
Indicates this is a request to transfer ownership. The procedure is suspended pending completion of the request.
The NCLID parameter must be supplied to indicate the target process to which the conversation is to be passed.
If the ID parameter is omitted, the current conversation for this procedure is assumed. A notification is sent to
the target process indicating that a transfer request has been issued. If the request completes successfully, the
conversation is no longer available to this procedure for operation.

NCLID=nclid | SERVER=servername
Nominates the target NCL process to which ownership of the LU6.2 conversation is to be transferred. The
notification message (see below) is queued to the internal environment of this process to indicate it has been
targeted for a transfer request.
SERVER=servername is an alternative way to nominate the target NCL process. If this operand is used, a search
is performed for the server name registered for the region, user or system, in that order.

ID=id
Specifies the conversation identifier (as first returned by the system variable &ZAPPCID after successful
allocation) that references a particular conversation. If this parameter is omitted, the current (last referenced, or
only) conversation is assumed.
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WAIT=nn
Specifies the time, in seconds (for example, 10), or seconds and hundredths (for example, 1.25), for which the
procedure is prepared to wait for the transfer to be accepted or rejected. If not successful before this interval
expires the transfer request is canceled, and an unsuccessful return code (&RETCODE is set to 4, &ZFDBK is set
to 0) results.

 Examples: &APPC TRANSFER_REQUEST 

&APPC TRANSFER_REQUEST NCLID=123 

&APPC TRANSFER NCLID=123

 Return Codes: 

The return codes are as follows:

0
Request successful

4
Request unsuccessful

8
Remote program error

12
State check

16
Request or conversation error

&ZFDBK is also set, plus all APPC system variables.

 State Transition: 

This request is valid from send or receive state only, and no state changes occur as a result.

 Notification Message Format: 

When a TRANSFER_REQUEST is issued the following message is placed on the request queue of the internal
environment for the NCL process targeted:

N00101 NOTIFY: APPC EVENT: TRANSFER RESOURCE: id

 id is the system unique conversation identifier being transferred. This value must be supplied on any subsequent
TRANSFER_ACCEPT or TRANSFER_REJECT request by the target procedure.

 Notes: 

• The &APPC TRANSFER_REQUEST is not an LU6.2 function, but an extension offered by your product. It allows
the procedure that started the conversation to transfer control to another procedure under controlled conditions. The
targeted procedure must issue an &APPC TRANSFER_ACCEPT or TRANSFER_REJECT to complete the transfer
process.

• This request is useful when a remote allocation attaches a procedure within the local system, and that procedure,
having made some determinations about the conversation, decides that another process should be started and given
control of the conversation to service the transaction.

• This request can also be used so that a single procedure can accumulate control of more than one attached
conversation if desirable.

&APPSTAT
&APPSTAT returns the current status for a specific VTAM application.
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&APPSTAT is a built-in function and must be used to the right of an assignment statement.

This built-in function has the following format:

&APPSTAT applname

&APPSTAT lets you interrogate the current status of VTAM applications within the network. The status is determined when
the &APPSTAT function is processed.

The status of the specified application (applname) is returned in the variable specified as the assignment target.

The status returned is one of the following defaulted values:

ACTIVE
The application is available and accepting logons.

INACTIVE
The application is not available.

NOLOGONS
The application is available but not accepting logons.

NOTAPPL
The resource specified is not an application.

UNAVAIL
Unable to determine status.

UNKNOWN
Resource is not known to VTAM.

If the SYSPARMS APPTXTn command has been used to change these default values, the substituted values are used.

Operand:

applname
Specifies the name for the VTAM application whose status is to be determined.

Examples: &APPSTAT

&1 = &APPSTAT IMS 

&STATUS = &APPSTAT TSO2

Notes:

Application status is determined when the &APPSTAT statement is processed. If the application specified resides in
another processor elsewhere in the network, it could take sometime to determine the application status. (If the other
processor in which that application resides has stopped, this period is indeterminable.)

WARNING
Do not use &APPSTAT in EASINET procedures, as unacceptable delays can occur. To avoid this, the
Application Status Monitoring facilities identify application names for which the system is to maintain current
status. This status is updated at an installation-defined frequency. These facilities generate a global variable
showing the status of the application for each application nominated. Global variables can then be referenced
from a full-screen panel without incurring any of the delays that can occur with &APPSTAT.

&ASISTR
&ASISTR returns the following string, yet retains leading blanks.

&ASISTR is a built-in function and must be used to the right of an assignment statement.
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&ASISTR returns the complete text, as is.

&ASISTR assumes any leading blanks are intended-assignment commences from the second character position after the
&ASISTR keyword.

This built-in function has the following format:

&ASISTR text

 Operand: 

text
Specifies one or more words or variables for assignment to the target variable.

 Examples: &ASISTR 

&SYSMSG = &ASISTR  INVALID DATA ENTERED

&PRTLINE = &ASISTR NETWORK SUMMARY REPORT

 Notes: 

• &ASISTR is ideal when constructing error messages where the text is to be offset for display formats.
• &STR and &ASISTR are useful ways of assigning multiple words into a single string-do not use &CONCAT because it

eliminates blanks between the fields being assigned.
• The total size of the constructed variable or constant cannot exceed the maximum size for a variable, that is, 256

characters (if it exceeds the maximum, it is truncated to 256 characters).
• &ASISTR differs from the &STR function in that it assigns data as is, and retains leading blanks (&STR scans for data

starting after the &STR keyword and starts its assignment from the first data character).
• If &CONTROL DBCS, DBCSN, or DBCSP is in effect, &ASISTR is sensitive to the presence of DBCS data.

&ASSIGN
&ASSIGN sets the data values of a list or range of variables from another list or range, or a data constant.

&ASSIGN updates lists or ranges of variables in one operation. &ASSIGN is used to copy data between variables, update
variable attributes, and determine the names of variables flagged as MODFLDs.

The &ASSIGN options allow the actual structure of an MDO, or its structure according to the map, to be derived during
NCL execution. All MDO query functions must use tokens as the target for the information to be returned.

&ASSIGN manipulates multiple variables in one operation. The default function, OPT=DATA, is used to assign values to
a target list or range of variable names from the values of a string of data, or a source list, or a range of variables. If no
source data is provided or exists, then the target variable is set to nulls.

OPT=MODFLD uses the names of variables, flagged as modified fields, as the source data and extends the use of the
&ZMODFLD built-in function.

The SETERR, SETMOD, RESETERR, and RESETMOD functions provide the ability to update the attributes of the target
variables. The SETOUT and RESETOUT functions provide the ability to set or reset the output attribute on the target
variables.

The maximum number of variables (range limit) that &ASSIGN can create in one operation is governed by the
&CONTROL RNGLIM | NORNGLIM operand. If this is set to RNGLIM, then the range limit is 64. If very large numbers of
variables are to be processed in one operation, then use NORNGLIM (the default value of this operand) to remove the
limit of 64.

This verb has the following formats.

To set the data values of a list or range of variables from another list or range, or a data constant:
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&ASSIGN [ OPT= DATA ]

        { VARS={ name | ( name, name, ..., name ) } |

          VARS=prefix* [ RANGE=( start, end ) ] |

          GENERIC | REPLACE | ADD | UPDATE |

          ARGS [ [ RANGE=( start, end ) ] | MDO=aaa.bbb.ccc | 

                   MDO=aaa.bbb.ccc.* | MDO=aaa.bbb[*].ccc | 

                   MDO=aaa [ MAP=map ] ] }

        [ DATA=value |

          FROM { VARS={ name | ( name, name, ..., name ) } |

                 VARS=prefix* [ RANGE=( start, end ) | GENERIC ] |

                 ARGS [ RANGE=( start, end ) ] |

                 MDO=aaa.bbb.ccc | MDO=aaa }  

          MDO=aaa.bbb.ccc.* | MDO=aaa.bbb[*].ccc ]

To set a list or range of variables to the names of MODFLD variables:

&ASSIGN OPT= MODFLD [ NONULLS | NORESET ]

      { VARS={ name | ( name, name, ..., name ) } |

        VARS=prefix* [ RANGE=( start, end ) ] |

        ARGS  [ RANGE=( start, end ) ] }

      [ FROM { VARS=[ name | ( name, name, ..., name ) ] |

        VARS=prefix* [ RANGE=( start, end ) | GENERIC ] |

        ARGS [ RANGE=( start, end) ] } ]

To update the attributes of a list or range of variables:

&ASSIGN OPT={ SETERR | RESETERR | SETMOD | RESETMOD }

      { VARS={ name | ( name, name, ..., name ) } |

        VARS=prefix* [ RANGE=( start, end ) ] |

        ARGS [ RANGE=( start, end ) ] }

To set or reset the output attribute on the specified target variable:

&ASSIGN OPT={ SETOUT | RESETOUT }

      { VARS={ name | ( name, name, ..., name ) } |

        VARS=prefix* [ RANGE=( start, end ) ] |

        ARGS [ RANGE=( start, end ) ] }

The &ASSIGN syntax for querying MDO and map names:

&ASSIGN OPT={ NAMES,TAGS,TYPES,LENGTHS,#ITEMS,NAMEDVALUES }

      { VARS=( aaa, bbb, ..., ccc ) |

        VARS=aaa* [ RANGE=( start, end ) ] |

        ARGS [ RANGE=( start, end ) ] }

      [ FROM | DEFINED_IN | PRESENT_IN | MANDATORY

       { MDO=aaa | MDO=aaa.bbb.ccc }]

Operands:

If specified, the OPT keyword changes the nominated attribute of the target variables. The following options are available:
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OPT=DATA
(Default option) Specifies that the &ASSIGN operation is to transfer the contents of source variables or data
constant (as supplied by the FROM specification) to the target variables. If either a DATA= or a FROM option is
not specified, then target variables are set to null.

OPT=MODFLD
Specifies that the values that the target variables are to receive are the names of variables updated as MODFLDs
by certain NCL verbs, such as &PANEL and &NDBGET. If only one target variable is supplied, then this function
is equivalent to referencing the &ZMODFLD system variable. If source variables are specified by using the FROM
option, then only these variables are scanned as MODFLDs. Enough names are used to exhaust the target list or
range. Remaining target variables are set to null.
Variables flagged as MODFLDs by panel operations are returned in the order in which they appear on-screen,
that is, line-by-line from top-left to bottom-right. The order for MODFLD variables returned by &NDBGET is
unspecified.
For OPT=MODFLD the following options are supported:
NONULLS

Specifies that null variables are not used to satisfy the MODFLD option. The target variables assigned by
the MODFLD operation therefore do not contain the names of null variables.

NORESET
Specifies that source variables are not to have the MODFLD attribute reset once the MODFLD operation
is completed. The default resets the MODFLD attribute to prevent it being selected further by either
&ZMODFLD or &ASSIGN.

OPT={ SETERR | RESETERR | SETMOD | RESETMOD }
OPT=SETERR

Specifies that target variables are to be given the ERRFLD attribute if displayed on a panel. No source
variables are associated with this operation.

OPT=RESETERR
Specifies that target variables are to have the ERRFLD attribute reset. No source variables are
associated with this operation.

OPT=SETMOD
Specifies that target variables are to be given the MODIFIED attribute. If displayed on a subsequent
panel, these variables appear to the procedure to have been modified even if not modified by the user. No
source variables are associated with this operation.

OPT=RESETMOD
Specifies that the MODIFIED attribute is to be reset for the target variables. If variables are displayed on a
panel, then these do not appear as modified fields on subsequent input, unless they have been modified
on the panel. No source variables are associated with this operation.

OPT={ SETOUT | RESETOUT }
OPT=SETOUT

Specifies that the target variables are to be assigned the output attribute. This attribute indicates that if
the name appears in an input field, it is protected and displayed as an output field.

OPT=RESETOUT
Specifies that the target variables are to have the OUTPUT attribute reset.

The OUTPUT attribute affects panels displayed by procedures running with the &CONTROL FLDCTL option. This
attribute is reset on all variables after a panel is displayed even if the variable did not appear on the panel.
When you switch a field from INPUT to OUTVAR using this method, the field attributes (for example, color and
extended highlighting) may not be suitable for the output field. The ***UNDOCUMENTED*** standard input
attributes are tested against the attributes of the field being altered. If the field has the same attributes as the
standard input low intensity field, it is given the attributes of the standard low intensity output field. Likewise for the
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high intensity field attributes. If the field attributes do not match either standard, then the field is only protected,
and no other attribute is changed.

OPT={ NAMES,TAGS,TYPES,LENGTHS,#ITEMS,NAMEDVALUES }
OPT=NAMES (or OPT=NAME)

Applies to PRESENT_IN, DEFINED_IN, and MANDATORY options, and returns the component names
associated with the target MDO name, as follows:
If only an MDO stem name is specified (for example, MDO=abc), then the name of the currently
connected map is returned as the defined component name on this query, but only if the MDO exists.
If the MDO name is a compound name (for example, MDO=a.b.c), then the name of the last component in
the name list (that is, c) is returned, depending upon the PRESENT_IN, DEFINED_IN, or MANDATORY
option.
If the MDO name is a compound generic name (for example, MDO=a.b.c.*), then multiple names may
be returned, where each name returned is a sub-component of the nominated component (for example,
for MDO=a.b.c.*, all x where x is a component defined within c). This is useful for determining the names
of all components that are either present in, or defined within, a given structure. It is also useful for
determining which component is within a structure that is a CHOICE type.

NOTE
For SEQUENCE OF and SET OF items, it is possible to have null-named components, as the
SEQUENCE or SET OF items are processed by index value only.

A compound variable indexed name (for example, MDO=a.b{*}.c, or MDO=a.b.{*}) is not supported on this
query.

OPT=TAGS
Applies to PRESENT_IN, DEFINED_IN, and MANDATORY options and returns the component tags used
by Mapping Services associated with the target MDO name. Component selection is as for OPT=NAMES.

OPT=TYPES
Applies to PRESENT_IN, DEFINED_IN, and MANDATORY options and returns the component type
defined within the map and associated with the target MDO name. Component selection is as for
OPT=NAMES.

OPT=LENGTHS
Applies only when PRESENT_IN is specified and returns the local form data length within the MDO of the
target components. Component selection is as for OPT=NAMES.

OPT=#ITEMS
Applies only when PRESENT_IN is specified, and returns the number of items within a nominated
component as follows:
If the MDO name is a stem name (for example, MDO=stem), or a compound name (for example,
MDO=a.b.c), then a count of 0 is returned if the component does not exist; otherwise it is 1.
If the MDO name is a compound generic name (for example, MDO=a.b.c.*), then a count of 0 is returned
if the nominated component a.b.c is in one of the following conditions:

• Does not exist
• Exists but is empty
• Exists but is not constructed Otherwise it provides the number of components present within the

structure a.b.c.
• If the MDO name is a compound variable indexed name (for example, MDO=a.b{*}, or MDO=a.b.{*}),

then the number of components present in the SET OF or SEQUENCE OF structure is returned, or 0 if
the structure does not exist or is empty. The variable index must be in the last name segment.
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OPT=NAMEDVALUES
Applies to components that have named values associated with their type. These types are limited to BIT
STRING, INTEGER, and ENUMERATED. Other types return null results. No generic indexes or generic
names are allowed on this option.
If DEFINED_IN is specified, then a list of the named values defined in the map for the specified
component is returned.
PRESENT_IN is invalid for OPT=NAMEDVALUES.

OPT=VALIDVALUES
Applies to string types that can have their character set constrained to particular characters or strings. It
only works in conjunction with the DEFINED keyword. If a string type (for example, GraphicString) has
been constrained to a particular set of characters or strings, then this option returns the valid characters
or strings in the target variable. If there are no constraints, then no values are returned on assignment.
The &ZVARCNT system variable is set to indicate the number of target variables set by the assignment.
Example:
If there is a component defined as follows:
datax GraphicString (“ABCD” | “xyz” | “QQQ” )

then &ASSIGN VARS=X* OPT=VALIDVALUES DEFINED MDO=... datax returns three variables set as
follows:
&X1 = ABCD   

&X2 = xyz   

&X3 = QQQ

Example:
If there is a component defined as follows:
datax GraphicString ( FROM ( “A”c | “C” | “Y”C | “X” ) )

then &ASSIGN VARS=X* OPT=VALIDVALUES DEFINED MDO=... datax returns four variables set as
follows:
&X1 = A   

&X2 = C   

&X3 = Y   

&X4 = X

When updating the attributes of a list or range of variables:

VARS=
Specifies the names of the variables to be the target of the assignment operation. If insufficient variables are
provided, some data is not available to the procedure. Excess variables are set to a null value. The formats for
operands that may be coded with VARS= are:
prefix*

Supplies leading characters terminated by an asterisk to denote either a numeric or generic range of
variables. If the RANGE= operand is specified or allowed to default, then a numeric range is generated.
prefix* cannot be used with other variable names.

RANGE=(start,end)
Specifies the generation of an ascending numeric range by concatenating the supplied prefix with a
numeric suffix that is sequentially incremented within the supplied start and end values. The start and end
values must be in the range 0 to 32767 and the end value must be equal to or higher than the start value.

NOTE
If VARS=* is specified, then the range is restricted to 1 to 32767. Specifying a start value of 0
causes an attempt to create an &0 variable. As &0 is a system variable name, this causes the
process to fail.

Example:
&ASSIGN VARS=AB* RANGE=(1,3)
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creates variable names &AB1, &AB2, and &AB3.
GENERIC

Specifies that the supplied prefix applies to all variables beginning with that prefix. All existing variables in
the target range are set to null and target variables starting with the nominated prefix are created by using
the FROM variables suffix and data. This option is valid only with OPT=DATA and when both source and
target variables are specified as VARS=prefix*.
The MDO operand is also valid.

NOTE
For more information about using the MDO operand, see Network Control Language
Programming.

REPLACE
Specify that all target variables starting with this prefix, and whose suffix matches the FROM variable
suffix, are updated with the contents of the matching FROM variable. This option is valid only with
OPT=DATA and when both source and target variables are specified as VARS=prefix*. No variables are
created using this option-they can only be updated.

ADD
Specifies that target variables starting with this prefix are created with the FROM variable suffix and data,
if such a named variable does not already exist. This option is valid only with OPT=DATA and when both
source and target variables are specified as VARS=prefix*.

UPDATE
Specifies that target variables starting with this prefix are updated and/or created using the FROM
variables suffix and data. This option is valid only with OPT=DATA and when both source and target
variables are specified as VARS=prefix*.

name
Defines a variable, without the ampersand (&). A variable list is specified by enclosing in brackets multiple
names separated by commas, for example:
VARS=(VAR1,P$USER,P$TERM)

ARGS
Denotes the assignment operation modifying or creating variables of the form &1 to &n, depending on how many
are needed to satisfy the operation. The RANGE= operand is coded to designate a start number and an end
number to delimit the number of variables generated.
RANGE=(start,end)

Specifies the generation of an ascending numeric range by concatenating the supplied prefix with a
numeric suffix that is sequentially incremented within the supplied start and end values. Start and end
values must be in the range 1 to 32767, and the end value must be equal to or higher than the start value.
For example, the variable names for RANGE=(1,3) are prefix1, prefix2, prefix3.

DATA=value
(For OPT=DATA) Specifies a data constant to be assigned to all target variables. The default is a null value if no
FROM or DATA operands are specified.

FROM
Indicate that source variables are used as the source of assignment data (OPT=DATA), or to restrict the search
for panel-modified variables (OPT=MODFLD). ARGS, VARS=, or MDO= must be coded after FROM.

DEFINED_IN | PRESENT_IN | MANDATORY
If the DEFINED_IN keyword is specified, then the information is returned for all those components defined within
the connected map, regardless of their presence or absence in the MDO itself.
If the PRESENT_IN keyword is specified, then the information is returned only for those components that are
present within the MDO.
If the MANDATORY keyword is specified, then only those defined components that are mandatory are selected.
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VARS=
Specifies a variable list or range, as described previously.

GENERIC
Is a range modifier used to select a non-numeric range of currently existing variables as the source. This
operand is mutually exclusive if GENERIC, REPLACE, ADD, and UPDATE are used as target variable
specifications. For OPT=MODFLD, GENERIC specifies a non-numeric range of variables to be scanned
as MODFLDs. If used with OPT=DATA, source variables are sorted in name order on a character basis.

ARGS
Denotes that the source variables have the form &1 to &n. The RANGE= operand is coded to designate a
start number and end number to delimit the number of variables to be used.

MDO=aaa
Specifies the entire data section of an MDO as the source or target of the assignment. The value aaa is from 1 to
12 characters long, and is ended with a period (a period is assumed if it is omitted).
MAP=map

Identifies the map that is to be attached to this MDO during the assignment operation.
MDO=aaa.bbb.ccc

Specifies an MDO with 1 to 30 component name segments, each separated by a period.

NOTE
For more information about using the MDO operand, see Network Control Language Programming.

An index is specified in brackets following any but the first name segment (for example, aaa.bbb{3}.ccc{5}). The
index is used to indicate a component within an MDO structure as the source or target of an assignment. See
later in this section, for more information on assignment to and from MDOs.

Examples: & ASSIGN

&ASSIGN VARS=(NAME1,USER,PHONE) DATA= -* clear user details

&ASSIGN ARGS                          -* clear &1 - &64

&ASSIGN VARS=S* RANGE=(1,&MAXROWS)    -* clear panel selection

&ASSIGN VARS=(&ERRLST) OPT=SETERR     -* flag fields in error

   -* &ERRLST contains a name list 'n1,n2,n3' of fields in error.

ASSIGN VARS=D* RANGE=(1,&MAXROWS) +   -* set display lines

       FROM VARS=DATALINES* +

       RANGE=(&TOP,&BOT)

&ASSIGN VARS=SELECT OPT=MODFLD NONULLS +

        FROM VARS=S*                  -* pick up next selection      

                                      -* and ignore blanked out

                                      -* selections

&ASSIGN ARGS OPT=MODFLD               -* pick up all modified fields

&ASSIGN VARS=SAVE* GENERIC +          -* create backup copy variables

        FROM VARS=FILEA*              -* from file record   

   -* where &A1 = XXX, &AB = YYY, &DD2 = ZZZ, &DDB = $$$

&ASSIGN VARS=A* BYNAME FROM VARS=DD*  -* &AB = &DDB

&ASSIGN VARS=A* OVERLAY FROM VARS=DD* -* &AB = &DDB

                                      -* &A2 = &DD2

&ASSIGN VARS=A* MERGE FROM VARS=DD*   -* &A2 = &DD2

&ASSIGN VARS=A* FROM VARS=DD* GENERIC -* &A1 = &DDB

 845



 Netmaster® Shared Content Library 12.2

                                      -* &A2 = &DD2

Valid forms of MDO component reference:

MDO=CNM.ALERT.

MDO=CNM.ALERT.PSID{2}.PRODUCT

MDO=PANEL.LINE{15}

MDO=CNM.ALERT.TYPE

MDO=CNM.ALERT.PSID{2}.PRODUCT.SWNAME

MDO=PANEL.LINE{15}.RESOURCE{1}

MDO=PPO.TEXT

Notes:

NOTE
In all functions, the system variable &ZVARCNT is set to indicate the number of target variables updated.

Using OPT=DATA assignment with overlapping ranges gives results as if all assignments are performed in parallel. This
lets you shift data values up and down variable ranges. For example:

&ASSIGN VARS=A* RANGE=(2,5) FROM VARS=A* RANGE=(1,4)

gives the same results as:

&A5=&A4, &A4=&A3, &A3=&A2, &A2=&A1

Setting and resetting ERRFLD and MODIFIED attributes is independent of any MODFLD attribute for a variable. It is
therefore possible to flag variables without affecting the MODFLD processing that an NCL procedure may have.

A variable flagged as ERRFLD or MODIFIED is not returned by a MODFLD function until it has been displayed on a
panel. A variable retains the MODFLD attribute when a panel is redisplayed until it is reset by &ZMODFLD, by &ASSIGN
OPT=MODFLD, or by a panel display that does not contain the variable. Null variables is flagged as ERRFLD or
MODIFIED.

If a panel field is overtyped or erased so that the variable contents are unaltered, then it is not returned by the MODFLD
function. Also, &CONTROL FLDCTL must be in effect during a panel display for the MODFLD attribute to be updated by
panel services.

&ASSIGN Statement for MDO Assignments
The MDO options are NAMES, TAGS, TYPES, LENGTHS, #ITEMS, and NAMEDVALUES.

&ASSIGN Syntax for MDO Data Assignments
When &ASSIGN OPT=DATA is specified, the MDO operand is used to indicate that a source or target data item is all or
part of an MDO. The full syntax allowable is as follows:

&ASSIGN [ OPT=DATA ]

        { VARS=aaa |

          VARS=(aaa,bbb,...,ccc) |

          VARS=aaa* [ RANGE=(start, end) | GENERIC ] |

          REPLACE | ADD | UPDATE |

          ARGS [ RANGE=(start, end) ] |

          MDO=aaa.bbb.ccc |
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          MDO=aaa.bbb.ccc.* |

          MDO=aaa.bbb{*}.ccc [ RANGE=(start, end) ] |

          MDO=aaa [ MAP=map ] }  

        { FROM

          { VARS=aaa |

            VARS=(aaa,bbb,...,ccc) |

            VARS=aaa* [ RANGE=(start, end) | GENERIC ] |

            ARGS [ RANGE=(start, end) ] |

            MDO=aaa.bbb.ccc |

            MDO=aaa.bbb.ccc.* |

            MDO=aaa.bbb{*}.ccc [ RANGE=(start, end) ] |

            MDO=aaa }|

          DATA=data }

Example: A stem name MDO with no other &ASSIGN operands

&ASSIGN MDO=aaa

When no other operands are present, this assignment statement is interpreted as an MDO deletion operation. This is the
only way to delete an MDO.

Example: A stem name MDO as the target of &ASSIGN

Using this form of assignment, the entire MDO with name aaa is created, or updated:

&ASSIGN MDO=aaa MAP=map

This has two functions:

If the MDO does not exist, then it is created and assigned to the map name provided, but contains no data.

If the MDO already exists, then it is assigned to the map name provided, but its data remains unchanged.

If the map name is unknown, then the MDO is unmapped, and its data can only be referenced in entirety by the MDO
stem name.

&ASSIGN MDO=aaa [ MAP=map ] FROM MDO=xxx

Allows the MDO named aaa to be created or updated as a copy of the entire contents of the MDO named xxx. If the MAP
operand is omitted, then the map name of the source MDO is assumed.

&ASSIGN MDO=aaa [ MAP=map ] FROM MDO=xxx.yyy.zzz

Allows the MDO named aaa to be created or updated as a copy of only a section of the source MDO named xxx.yyy.zzz.
If the MAP operand is omitted, then the map name of the source MDO is assumed.

&ASSIGN MDO=aaa [ MAP=map ] DATA=xxx

Allows the MDO named aaa to be created or updated to contain only the data specified. If the MAP operand is omitted,
then the MDO is unmapped, and its data can only be referenced in entirety by the MDO stem name.

&ASSIGN MDO=aaa [ MAP=map ] FROM VARS=xxx

Allows the MDO named aaa to be created or updated to contain only the data from the token xxx. If the MAP operand is
omitted, then the MDO is unmapped, and its data can only be referenced in entirety by the MDO stem name.
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&ASSIGN MDO=aaa [ MAP=map ]

        FROM { ARGS [ RANGE=(start,end) ] |

               VARS=xxx* [ RANGE=(start,end) ] |

               VARS=(aaa,bbb,...,ccc) }

Allows the MDO named aaa to be created or updated to contain the data from all the tokens in the range or list specified.
If MAP=$NCL is specified, then special processing occurs to encapsulate all the source tokens in an MDO such that their
individual names, attributes, and data contents are preserved. If the MAP operand is omitted, or if a map name other
than $NCL is specified, then the source tokens are treated as a list of data items concatenated together to form the MDO
contents. If the MAP operand is omitted, then the MDO is unmapped, and its data can only be referenced in entirety by
the MDO stem name.

Example: A compound name MDO as the target of &ASSIGN

Using this form of assignment, the MDO with name aaa must exist or a null operation takes place. If the MDO exists, then
the structure named aaa.bbb.ccc that is referenced is created, updated, or deleted. If no structure named aaa.bbb.ccc
is known to Mapping Services, then no assignment takes place. If the structure is known, but the data source specified
resolves to nulls, then a null assignment takes place but components are not deleted.

&ASSIGN MDO=aaa.bbb.ccc

This is used to delete the MDO structure named aaa.bbb.ccc. If it is a fixed length positional component, then it is set to
nulls. If it is a variable length, keyed component, then it is deleted, and thus removed from the MDO completely.

&ASSIGN MDO=aaa.bbb.ccc FROM MDO=xxx

&ASSIGN MDO=aaa.bbb.ccc FROM MDO=xxx.yyy.zzz

These examples allow the MDO structure named aaa.bbb.ccc to be created or updated from the MDO structure
nominated.

&ASSIGN MDO=aaa.bbb.ccc DATA=xxx

Allows the MDO structure named aaa.bbb.ccc to be created or updated to contain only the data specified.

&ASSIGN MDO=aaa.bbb.ccc FROM VARS=xxx

Allows the MDO structure named aaa.bbb.ccc to be created or updated to contain only the data from the token xxx.

&ASSIGN MDO=aaa.bbb.ccc

        FROM {ARGS [ RANGE=(start,end) ] |

              VARS=xxx* [ RANGE=(start,end) ] |

 VARS=(aaa,bbb,...,ccc) }

Allows the MDO structure named aaa.bbb.ccc to be created or updated to contain the data from all the tokens in the range
or list specified. The source tokens are treated as a list of data items concatenated together to form the MDO structure
contents.

Example: A stem name MDO as the source of &ASSIGN

In these assignments the MDO stem name specified following the FROM keyword is used to select the data for the
assignment.
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&ASSIGN MDO=aaa [ MAP=map ] FROM MDO=aaa

Allows the MDO named aaa to be created or updated as a copy of the entire contents of the MDO named xxx. If the MAP
operand is omitted, then the map name of the source MDO is assumed.

&ASSIGN MDO=aaa.bbb.ccc FROM MDO=aaa

Allows the MDO structure named aaa.bbb.ccc to be created or updated from the MDO structure nominated.

&ASSIGN { VARS=aaa |

          VARS=(aaa,bbb,...,ccc) |

          VARS=aaa* [ RANGE=(start,end) ] |

          ARGS [ RANGE=(start,end) ] }

        FROM MDO=aaa

The variables that are the target of the assignment are assigned from consecutive 256-byte sections of the MDO name
aaa.

Example: A compound name MDO as the source of &ASSIGN

In these assignments, the MDO compound name specified following the FROM keyword is used to select the data for the
assignment.

&ASSIGN MDO=aaa [ MAP=map ] FROM MDO=aaa.bbb.ccc

Allows the MDO structure named aaa.bbb.ccc to be created or updated from the MDO structure nominated.

&ASSIGN MDO=aaa.bbb.ccc FROM MDO=aaa.bbb.ccc

Allows the MDO structure named aaa.bbb.ccc to be created or updated from the MDO structure nominated.

&ASSIGN { VARS=aaa |

          VARS=(aaa,bbb,...,ccc) |

          VARS=aaa* [ RANGE=(start,end) ] |

          ARGS [ RANGE=(start,end) ] }

        FROM MDO=aaa.bbb.ccc

The variables that are the target of the assignment are assigned from consecutive 256-byte sections of the MDO
component aaa.bbb.ccc.

After using any verb that references an MDO, the MDO return code (&ZMDORC) and feedback (&ZMDOFDBK) system
variables are set. Therefore you should check most verbs when using operations involving MDOs. The possible values of
the return code and feedback system variables and their meanings are shown in the following table.

&ZMDORC &ZMDOFDBK Meaning
0 0 OK
4 0 Null: optional component present but

empty, or null data assigned to optional
component

1 Null: optional component not present
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2 Null: mandatory component present but
empty, or null data assigned to mandatory
component

3 Null: mandatory component not present
4 String was truncated (applies to FIX offset

or length components only)
8 0 Type check: data is invalid for type

1 Data check: data is invalid structurally-a
common cause is data too long or too short

2 Length check: maximum MDO length
exceeded

12 0 Name check: component not defined
1 Name check: index position invalid or value

is out of range
16 0 Map check: map not found

1 Map check: map contains errors, load failed
2 Map check: map/data mismatch

If &CONTROL MDOCHK is in effect, then an &ZMDORC value of 8 or more causes the NCL procedure to abend. If
&CONTROL NOMDOCHK (the default) is in effect, you should check the values of &ZMDORC and &ZMDOFDBK after
any verb involving MDOs.

&BOOLEXPR
The &BOOLEXPR built-in function validates and/or tests a Boolean expression.

This built-in function has the following format:

&BOOLEXPR [ SUBCHAR={ & | c } ]

          [ EVAL={ YES | NO } ]

          [ FOLD={ * | YES | NO } ]

          { DATA=expression | VARS=prefix* RANGE=(start,end) }

The &BOOLEXPR built-in function allows you to write a complex Boolean expression, and supply it, either directly or
indirectly, through a set of variables. The expression is analyzed for syntactical correctness, or evaluated, and the logical
result made available.

The expression syntax is flexible and supports the full use of AND, OR, and NOT, and unlimited complexity and use of
parentheses.

The function returns one of the following values:

VALID
Indicates that the Boolean expression is valid, but the EVAL=NO operand suppressed evaluation.

INVALID
Indicates that the Boolean expression has an error. &SYSMSG contains a description of the error.

BAD
Indicates that the Boolean expression is valid, but a data error has been encountered during evaluation.
&SYSMSG contains a description of the error.

0
Indicates that the Boolean expression has been evaluated and is false.
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1
Indicates that the Boolean expression has been evaluated and is true.

The &BOOLEXPR function does not change the content of &SYSMSG when the return values are VALID, 0, or 1.

 Operands: 

SUBCHAR={ & | c }
(Optional) Allows you to alter the variable substitution character from its default value of an ampersand (&). This
ability prevents the substitution of variable names with their values before the parsing of the Boolean expression,
which can lead to syntax and other errors.
The only characters permitted for the substitution character are & (the default), %, !, ?, ~, and '.
None of these characters are valid outside quoted data in the expression in any other context.
When supplying an expression using the DATA= operand, without the expression itself being contained in
variables, this operand is probably required. For example, the following statement would result in the &A, &B,
&C, and &D variables being replaced with their current contents before the evaluation of the expression. This
processing sequence could possibly result in syntax errors:
&RESULT = &BOOLEXPR DATA=&A = &B AND &C = &D

Alternatively, if you specify the following statement, &BOOLEXPR itself processes the variables:
&RESULT = &BOOLEXPR SUBCHAR=% DATA=%A = %B AND %C = %D

When supplying the expression itself in variables, any embedded ampersand-prefixed variable names are
correctly processed, unless &CONTROL RESCAN is in effect, for example:
&BOOLEXPR DATA=&EXPRESSION

EVAL={ YES | NO }
Indicates whether the Boolean expression is to be evaluated if syntactically correct or validated for syntactical
correctness.
EVAL=YES

Evaluates the expression if no syntax errors are encountered. If the expression is valid, evaluation is
attempted, which leads to either the 0, 1, or BAD return values.

EVAL=NO
Suppresses evaluation. If the expression is valid, the function return value is VALID.

If the expression is not valid (that is, a syntax error), the return value is INVALID in any case.
Default: YES

FOLD={ * | YES | NO }
Controls the default action to take, regarding the uppercasing of variable and quoted operands, when evaluating
the expression.
FOLD=*

Specifies that the setting of &CONTROL IFCASE is honored for the standard relational operators, and the
CONTAINS and LIKE operators. The strict operators do not uppercase data in this case.

FOLD=YES
Specifies that everything is uppercased.

FOLD=NO
Specifies that nothing is uppercased.

The setting of the FOLD operand is overridden on individual tests in the expression, using the FOLD and
NOFOLD modifiers.
If variable uppercase translation is performed automatically on assignment, the effect of the &CONTROL UCASE
option can override the intended effect of IFCASE.
Default: *
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DATA=expression | VARS=prefix* RANGE=(start,end)
These operands supply the source data of the Boolean expression. Either the DATA=expression, or the
VARS=prefix* RANGE=(start,end) operands must be supplied.
If DATA=expression is used, it must be the last operand, as all data following it to the end of the NCL statement is
regarded as the Boolean expression.
If VARS=prefix* RANGE=(start,end) is used, the Boolean expression is contained in a set of nominated NCL
variables. The data in these variables is extracted, and concatenated together with a single blank inserted
between them, and is used as the Boolean expression. The VARS= and RANGE= operands is in any order, and
need not be the last operands. The start and end values must be numbers in the range 0 through 32767, and end
must be greater than or equal to start.

BOOLEAN Expression Syntax
The Boolean expression must conform to the following syntax:

expression := term [ OR term … ]

term := factor [ AND factor … ]

factor := [ NOT … ] exp2

exp2 := ( expression ) | test

test := [ IGNORE { TRUE | FALSE } ]

        [ ANY | ALL ]

 loperand [ ,loperand,… ]

 operator

        [ ANY | ALL ]

 roperand [ ,roperand,… ]

loperand := operand

operator := = ==

            ¬= ¬==

            < <<

            > >>

            <= <<=

            >= >>=

            CONTAINS

            LIKE

            IS [ NOT ]

roperand := (For all operators except IS [ NOT ]):

              operand

              [ GENERIC | : operand ]

              [ { CHARACTER | NUMERIC | FOLD | NOFOLD } …]

              [ , … ]

            (For the IS [ NOT ] operators):

              type-name | &variable

              [ , … ]

type-name := 'constant' | “constant” | &variable | number

operand := ALPHA ALPHANUM ALPHANUMNAT

           BITLIST16 DATE1 DATE2

           DATE3 DATE4 DATE5

           DATE6 DATE7 DATE8

           DATE9 DATE10 DOMAIN

           DSN HEX MIXED

           MSGLVL N NAME

           NAME12 NAME256 NULL

           NUM REAL ROUTCDE
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           SIGNNUM TIME1 TIME2

           TIME3 Y

 Notes: 

• Tests can be connected using AND (&), OR (|), NOT (¬), and parentheses (). If the ampersand (&) is a variable
substitution character (as set by the SUBCHAR operand), use of an ampersand (&) for AND requires a trailing blank if
a word (such as NOT) follows it.

• The expression or the nesting of parentheses can be of any complexity.
• IGNORE allows a test to be ignored and treated as if it were true (return code 1) or false (return code 0).
• The ANY and ALL prefixes allow you to override the default processing of lists of operands on the left and right of an

operator.
The left default is ANY, meaning that if any left-operand passes the test, then the test is true (evaluation stops once
this is satisfied). ALL means that all left-operands must pass the test for the test to be true (any operand that fails
causes evaluation to stop).
The right default depends on the operator. For =, ==, CONTAINS, LIKE, and IS, the default is ANY. For all others, the
default is ALL. If ANY is specified or defaulted, then any operator and right-operand that result in a true result for a left
operand results in a true result for that operand. If ALL is specified or defaulted, then any given left-operand must pass
all combinations of operator and right-operand to pass a test.

• You can have constants on both sides of any operator. In this case, the expression can be always true or false. The
constants can be there if you use substitution before evaluation. However, if mixed constant types are found, for
example, '123' = 123, then a syntax error is raised.
The IS and IS NOT operators do not support constants to the left of them.

• Constant values must be quoted if they are non-numeric, or if they are numeric but a character comparison is wanted.
Numbers must always be unquoted.
Quoted constants can use either single quotes (') or double quotes (”). Use two adjacent quote characters to represent
a quote character in the value. Alternatively, use the alternate quote character to surround the value.
Numbers are recognized and validated based on the current &CONTROL INTEGER/REAL setting.

• The GENERIC modifier is only permitted with a quoted constant or variable to the right of an operator, and only for the
equal (=) and not equal (¬=) operators. The modifier implies a CHARACTER test.

• The RANGE test (:) is permitted with the equal and not equal operators only. Both sides of the range must be the same
type, that is, you cannot say constant : number, or number : constant. If one side of the range is numeric and the other
is a variable, then the variable must have a numeric value. Otherwise, BAD is returned.
If the from and to range values are reversed, they are reversed before making the test, rather than raising an error.

• If a variable is compared to a number and the variable value is null or not numeric, then BAD is returned.
• The CHARACTER modifier forces a character compare and is only required when comparing a variable to another

variable. This modifier avoids the default action of testing both sides for numerics and performing a compare based on
the result.
Similarly, the NUMERIC modifier forces a numeric compare. If either variable is not numeric, BAD is returned. The
NUMERIC modifier is invalid with the GENERIC modifier.

• The FOLD and NOFOLD modifiers force uppercasing (FOLD) or prevent uppercasing (NOFOLD) of character values.
The modifiers override the following settings:
– Default for the operator
– As set by the FOLD= operand on the &BOOLEXPR invocation
– Default based on the &CONTROL IFCASE setting

• The operators are:
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–  = (equal) -- Standard equality test 
–  ¬= (not equal) -- Standard inequality test 
–  < (less than) -- Standard less than test 
–  > (greater than) -- Standard greater than test 
–  <= (less than or equal) -- Standard less than or equal test 
–  >= (greater than or equal) -- Standard greater than or equal test

The standard operators strip both leading and trailing blanks, except for equal and not equal, when used with the
GENERIC modifier. The comparison then pads with trailing blanks if necessary.
When variables are on both sides of the operator, the standard operators, by default, type check both variables.
If both are numeric, the operators perform a numeric compare. Otherwise, a character compare is performed.
Specification of the GENERIC or CHARACTER modifiers overrides this test to force a character compare.
Specification of the NUMERIC operator forces a numeric compare. In this case, the operands must be valid
numbers as determined by the current &CONTROL INTEGER or REAL setting.
For character compares, these operators honor the setting of &CONTROL IFCASE by default. The FOLD and
NOFOLD modifiers override this setting, as does the FOLD=YES or NO operand. If variable uppercase translation
is performed automatically on assignment, the effect of the &CONTROL UCASE option can override the intended
effect of IFCASE.

–  == (strictly equal to) 
–  ¬== (strictly not equal to) 
–  << (strictly less than) 
–  >> (strictly greater than) 
–  <<= (strictly less than or equal to) 
–  >>= (strictly greater than or equal to)

The strict operators always perform a character compare. No blank stripping or padding is performed. Numeric
constants are invalid with these operands. If one value is physically shorter than another value, but equal for the
shortest length, then the shorter value is regarded as logically less than the longer value. By default, values are not
uppercased, although the FOLD and NOFOLD modifiers, and the FOLD= operand can override this default. The
setting of &CONTROL IFCASE is ignored for these operators.

–  CONTAINS
The CONTAINS operator searches the left operands for the right-hand values. Variable values on the left have one
leading and one trailing blank added to their value before to the search. CONTAINS honors &CONTROL IFCASE
for folding, by default, which can be overridden as for the standard operators.

–  LIKE
The LIKE operator performs a pattern-match, as for the ANSI SQL LIKE operator. The standard wildcard characters
are used. (They are: the per cent sign (%) which matches 0 or more characters, and the underscore character (_)
which matches one character.) LIKE honors &CONTROL IFCASE for folding, by default, which can be overridden
as for the standard operators.

–  IS and IS NOT
The IS and IS NOT operators perform a type check on the nominated variables. Only variables are specified to the
left of these operators. The listed types are verified, as for &TYPECHK.
If a variable is specified in the type list, then during expression evaluation it must contain a list of type names,
separated by blanks or commas. If it is null, it is treated as if it contained types that the left variables all passed. If it
contains invalid data, then the expression returns a BAD result.
Use of these operators can prevent BAD checks on non-numeric variables.

 Examples: &BOOLEXPR 

This example shows how you can use &BOOLEXPR to evaluate a complex condition that is beyond the capabilities of the
&IF or &DOWHILE/&DOUNTIL NCL statements:

&R = &BOOLEXPR SUBCHAR=% DATA=+

%NAME = 'FRED SMITH' AND +
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  %DOB < 700101 AND +

 (ANY %SKILL1, %SKILL2, %SKILL3, %SKILL4 = 'PROGRAMMER' +

OR +

   %RELATIVES CONTAINS 'Managing Director')

&IF &R = 1 &THEN &DO

:

&DOEND

This example shows how a dynamic expression is validated for syntactical correctness. The expression is contained in the
NCL variables &EXPR1 to &EXPR10.

&R = &BOOLEXPR SUBCHAR=% EVAL=NO VARS=EXPR* +

 RANGE=(1,10)

&IF &R = INVALID &THEN &DO

:

&DOEND

This example shows how the dynamic expression of the last example is processed at a later time. The result is checked
for the BAD value in case a non-numeric variable value or nonvalid type list variable was encountered. Otherwise,
whether the result is true is checked.

&R = &BOOLEXPR SUBCHAR=% EVAL=YES VARS=EXPR* +

 RANGE=(1,10)

&IF &R = BAD &THEN &DO

   :

&DOEND

&ELSE

&IF &R = 1 &THEN &DO

   :

    &DOEND

 Return Codes: 

The &BOOLEXPR function typically returns a value that is assigned to the target variable on the assignment statement.

Syntax errors in the various operands, such as SUBCHAR or FOLD, result in the NCL process being abnormally
terminated. Syntax errors in the Boolean expression or data validity errors never result in process termination.

The following return values are possible when using EVAL=YES (the default):

INVALID
The Boolean expression is not valid. &SYSMSG contains a descriptive message.

BAD
The Boolean expression is valid, but a variable referred to in the expression contained data that is not valid for the
operator. Only the following conditions can return this value:

• Non-numeric data or null value when a numeric value is required (such as when a test has
&variable = number)

• A variable is expected to contain a list of valid type names

&SYSMSG contains a message describing the error.
0

The Boolean expression is valid and evaluated to false.
1

The Boolean expression is valid and evaluated to true.

The following return values are possible when using EVAL=NO:
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INVALID
The Boolean expression is not valid. &SYSMSG contains a message with additional information.

VALID
The Boolean expression is valid. If EVAL=YES had been specified, evaluation would have been attempted.

No other values are returned.

 Notes: 

&BOOLEXPR processes in the following order:

1. First, the operands of the &BOOLEXPR function itself are verified.
That is, the EVAL, FOLD, SUBCHAR, VARS, RANGE, and DATA operands. Errors in these operands result in the NCL
process being terminated.

2. If the VARS/RANGE operands are used, the nominated variables are retrieved. Their values are concatenated
together with blanks between them to form the source of the Boolean expression.

3. The Boolean expression is then compiled into a parse tree. Errors during compilation result in the INVALID return
value.

4. If EVAL=NO was specified, execution is complete and the return value is VALID.
5. If EVAL=YES was specified, the parse tree is interpreted. Variables are retrieved and tests are performed.

Invalid variable values (numeric or type lists) result in the interpretation being terminated with a BAD return value.
Evaluation of AND and OR lists is from left to right. The first false (for AND) or true (for OR) test will short-circuit the
rest of the tests at that level.
This left-to-right order means that you can specify, for example:
%VAR IS SIGNNUM AND %VAR = 1:10
This expression does not return a BAD value. Only if the value in &VAR is both numeric and 1 through 10, is the value
1 (true) returned. In all other cases, the value 0 (false) is returned.
ANY/ALL evaluations are processed left-to-right, with the list entries on the right being performed for each list entry on
the left in order.

NOTE
 Use of &variables with DATA= can cause too-early evaluation of variable contents, leading to syntax errors
in the expression.

&CALL
The &CALL verb invokes an NCL procedure or a user program.

This verb has the following formats:

&CALL PROC=procname

    [ SHARE | SHARE=(sharvars1,sharvars2,...,shrvarsn) |

      NOSHARE=(sharvars1,sharvars2,...,shrvarsn) ] 

    [ PARMS=(parm1, parm2,...,parmn) ] }

&CALL progname

    [ data1  data2 ... datan  ]

&CALL PGM=pgmname

    [ PARMLIST={ OLD | NEW } 

    [ data1  data2 ... datan  ] ]

&CALL SUBSYS=ssname

    [ data1  data2 ... datan  ]

An NCL procedure uses &CALL to nest to another procedure or to invoke a program developed within your installation, for
performing specialized processing.
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&CALL procedure
This format invokes an NCL procedure to nest to another procedure.

&CALL PROC=procname

    [ SHARE | SHARE=(sharvars1,sharvars2,...,shrvarsn) |

      NOSHARE=(sharvars1,sharvars2,...,shrvarsn) ]

    [ PARMS=(parm1, parm2,...,parmn) ] }

When using &CALL to nest to another NCL procedure, the resulting call path is equivalent to the result from an EXEC
command. However, the ability to pass parameters and variables across the call boundary is more structured using the
&CALL verb than the EXEC command.

Operands:

PROC=procname
Specifies a nested NCL procedure call to the procedure procname. The &CALL verb does not complete until the
called procedure ends.

SHARE | SHARE=(shrvars1,shrvars2,...,shrvarsn) | NOSHARE=(shrvars1,shrvars2,...,shrvarsn)
Specifies the set of NCL variables and/or MDOs, to be shared or not shared, with the called procedure.
If the SHARE or NOSHARE keywords are omitted, no variable sharing occurs for this call. If the SHARE keyword
is coded without parameters, the current &CONTROL SHRVARS (or NOSHRVARS) setting is used for the call.
If the SHARE or NOSHARE keyword is used with parameters, any current &CONTROL SHRVARS settings are
ignored for this execution. When SHARE is used, the called procedure obtains a copy of each variable and/or
MDO referenced by the SHARE operand. When NOSHARE is used, the called procedure obtains a copy of all
NCL variables and MDO data not specified by the operand.

NOTE
The parameter values for SHARE and NOSHARE cannot be substituted on the statement.

The operand can specify a single value or a list of values. Each item in the list can reference a single variable or
MDO, or multiple variables or MDOs. A single variable is referenced by including its entire name. For example,
an entry in the list of 'ABC' refers to the single NCL variable &ABC, as though VARS=ABC were coded. A single
MDO is referenced by including its entire name followed by a full stop. For example, an entry in the list of 'ABC.'
refers to the single MDO named ABC, as though MDO=ABC were coded.
A range of NCL variables is referenced by including a name prefix followed by an asterisk. For example, an entry
in the list of '$CNM*' refers to $CNM1...$CNMnnn. The range is set explicitly. For example, '$CNM*(1,10)' (or
'$CNM(1,10)') refers to the variables $CNM1 to $CNM10. If not set explicitly, all variables are assumed to be of
the form $CNMnnn.
A generic list of NCL variables and MDOs is referenced by including a name prefix followed by a > symbol. For
example, an entry in the list of '$NW>' refers to all variables, and MDOs, with names beginning with &$NW.

PARMS=(parm1,parm2,...,parmn)
Specifies a list of parameters to pass to the procedure. You enclose the parameter list by parentheses and
separate each parameter by a comma.
The parameter list can contain any combination of characters, including variables. The first parameter isolated is
placed in &1 in the target procedure, the next in &2, and so on.
The list is analyzed before substitution occurs, and each parameter is isolated by scanning for a comma or the
closing parenthesis. If another opening parenthesis is encountered, a syntax error results.
If a single or double quote is encountered as the first character of a parameter, the entire parameter is assumed to
be quoted, otherwise it is treated as unquoted.
If an unquoted parameter is encountered, the next comma or closing parenthesis delimits it. Any other characters
are considered part of the parameter itself (including embedded blanks).
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When a parameter does not start with a quote, but contains quotes, normal quoting rules apply and the data is
substituted. In the following example, &1 is PARM1='ABC' and &2 is PARM2=XY Z for MYPROC:
&VAL = C

&CALL PROC=MYPROC PARMS=(PARM1='AB&VAL',PARM2=XY Z)

Once isolated, substitution is performed (if necessary, allowing transparent data to be passed as parameters) and
the result placed in the next initialization parameter in the called procedure.
A closing quote of the same type as the opening quote terminates a quoted parameter. Only a comma delimiting
the next parameter, or a closing parenthesis terminating the entire parameter list, can immediately follow the
closing quote. The entire quoted string is passed to the target procedure unchanged, except that the delimiting
quotes are removed.
Normal quote rules apply, that is, two consecutive quotes of the same type as the opening quote are treated as
a single occurrence in the resulting string. No substitution is performed on the contents of the quoted string. For
example:
PARMS=(&USER,,PROC=&0,”variable ””&FRED”” in error”)

would set the following variables in the called procedure (assume &USER has the value 'ADMIN', &0 'MYPROC',
and &FRED 'xyz'):
&1 ADMIN

&2

&3 PROC=MYPROC

&4 variable ”&FRED” in error

&RETCODE or &END in the called procedure sets the return codes.
Note: If used, the PARMS operand must be the last operand on the &CALL statement.

Example: &CALL

&CALL PROC=PROC01 SHARE=(???,msg(1,10),VARS>) +

      PARMS=(&USER,,”inactive”)

&CALL program
While NCL can perform many functions, individual installations can have particular processing requirements that need
a unique facility for that function. The &CALL program enables the facility, and allows you to expand upon NCL by
calling custom programs. The called program receives data and the contents of variables by including them on the
&CALL statement. The called program updates this data and returns the updated data for further NCL processing.The
&CALL program uses the following formats to invoke custom user programs:

&CALL progname

    [ data1data2 ... datan ]

&CALL PGM=pgmname

    [ PARMLIST={ OLD | NEW } ]

    [ data1data2 ... datan ]

&CALL SUBSYS=ssname

    [ data1 data2 ... datan ]

TIP
You can try the &CALL program functionality with UTIL0005, a sample program designed to be callled with an
&CALL statement. It is included as part of the AC2DSAMP distribution library, in the CC2DSAMP target library.

When using an &CALL program, keep in mind the following guidelines:

Functional Considerations:
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• Data returned from a called program is always returned in variables &1, &2, through &n, regardless of the variable
names that have been specified in the &CALL statement itself.

• The number of variables available after the &CALL statement matches the number of data fields specified on the
&CALL statement.

• Variables with null values when the &CALL statement was issued always return a variable (for example, &5) equivalent
to their position on the &CALL statement. This variable has a null value unless data is supplied from the called
program.

• The called program or subsystem can set a return code (in Register 15 if written in Assembler) in the &RETCODE
system variable when processing resumes at the statement that follows the &CALL statement. This return code can be
anywhere in the range of 0 through 99. Any return code outside this range is an error that will either abort the process
or set &SYSMSG. If &SYSMSG is set, the &RETCODE is set to 100.

• If the program terminates abnormally, the invoking NCL procedure terminates with an appropriate error message that
includes the failure reason.

• The program can return 4 bytes of information, known as a correlator, that are saved and passed to any program
called later in the NCL process

Operational Considerations:

• The specified program is attached to your product region as a subtask, and can therefore issue waits or I/O requests
without affecting the rest of the system.

• The called program executes in an APF authorized environment. The program must adhere to standard integrity
guidelines in order to avoid compromising the security and integrity of the system.

• The specified program must be available in the standard load module libraries available to your product region.
• If many concurrent users of the program are anticipated, consider making the program reentrant and loading it into

your product region in advance. You can use the LOAD MOD=module_name command to specify the name of a
module to load into your product region.

• When the loaded module has the RENT or REUS attributes, subsequent references to this module from &CALL use
the loaded copy, avoiding further retrieval. The LOAD commands are typically placed in the NMINIT initialization
procedure. If these modules are link edited with the reentrant attribute, they must be reentrant. Otherwise,
unpredictable results occur when they are invoked. Use the UNLOAD MOD=module_name command to delete
previously loaded programs from storage.

Storage Considerations:

• If storage is GETMAINed for subsequent calls to this or another program, the &CALL correlator is used to remember
its address.

• You should obtain the storage in subpool 50 to avoid freeing it automatically when the program returns to your product
region. The program is responsible for ensuring that any storage obtained in subpool 50 is freed when no longer
required.

• By default, subpool zero is not shared between your product region and the &CALL subtask. If you are using operating
system functions in the subtask (for example, native VSAM) that require sharing subpool zero, use the SYSPARMS
CALLSHR0=YES command to remove the restriction.

Operands:
progname

Indicates the &CALL target. If the program abends or returns a code greater than 100, the NCL process is
terminated with an error.
If pgmname is equal to the name of a subsystem, which was defined with the CALLREPL=YES option, the call is
rerouted to that subsystem.
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PGM=pgmname
Causes the call to be performed as for progname except that, if the program abends or returns an invalid return
code, the NCL process is not terminated. Instead, &RETCODE is set to 100 and &SYSMSG contains the error
message that would have been issued.
No SUBSYS replacement takes place for PGM=pgmname. A one-time attach always occurs.
This operand must be specified if you want to use the new format parameter list. Specifying progname causes a
default to PARMLIST=OLD.

SUBSYS=ssname
Queues the call to the nominated subsystem. If it is not found, the process is aborted. Other errors result in
&RETCODE of 100 and &SYSMSG being set. PARMLIST= is not permitted in this case. If specified, it is treated
as the first parameter to the subsystem program. The subsystem definition defines the parameter list format.

PARMLIST={ OLD | NEW }
Indicates the format of the parameter list to use. The operand is not recognized if specified with
SUBSYS=ssname, but is treated as the first user-program parameter.
Default: OLD
PARMLIST=OLD

Specifies to use the old-format parameter list.

NOTE
This format parameter list is not compatible with high-level-language programs.

The format of this type of parameter list is:
SECURITY EXIT CORRELATOR 

&CALL CORRELATOR AREA 

Register 1 ----> COUNT

ADDR1 ----> xxxxdata (xxxx is length of data)

ADDR2 ----> xxxxdata (xxxx is length of data) 

  . 

  .

ADDRn ----> xxxxdata (xxxx is length of data)

All passed parameters are padded with blanks to 256 characters. By resetting the values and lengths, the
program can return the count of passed parameters.

PARMLIST=NEW
Specifies to use the new-format parameter list. This parameter list contains much new information.
The parameter list is as follows:
R1 ---> A(parmlist) (that is, a word that points to itself) 

 A(NCPF) 

 A(NCPE)

 A(NCPS)

 A(NCPU)

 A(NCPN)

 A(NCPZ)

 A(NCPC)

 A(data1)--->f'len',cl256'data'

 A(data2)--->f'len',cl256'data'

Each of the parameter areas is as follows:

• A(parmlist) points to the parameter list itself.
This area is the key to allowing a program to determine whether the parameter list is in the old or new
formats. Recall that the old format parameter list had as the first parameter the number of passed
parameters.
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This value is a binary fullword in the range from 0 to approximately 1000 (maximum with a 1024-byte
statement buffer).
In the new format, the first parameter points to itself. Because a parameter list cannot start in the first
4096 bytes of storage (page 0), the following simple test allows you to determine easily whether the
PARMLIST is old or new format:

C R1,0(,R1)

   BE NEWFORMAT

   B OLDFORMAT

   NCPF       DSECT

   NCPFFUNC   DS     F  function code

   NCPFFCAL   EQU    00 00 - &CALL    

   NCPFFTRM   EQU    04 04 - NCL proc terminate

                             (SUBSYS only)

   NCPFFSIN   EQU    08 08 - SUBSYS initialize    

   NCPFFSTM   EQU    12 12 - SUBSYS terminate    

   NCPFFSST   EQU    16 16 - system shutdown

                             (SUBSYS only)

   NCPE       DSECT    

   NCPEVERS   DS    CL4  version, for example, 'V5.1'    

   NCPEID     DS    CL12  NMID    

   NCPEDMN    DS    CL4   domain ID    

   NCPEACB    DS    CL8   ACBNAME

   NCPESSCP   DS    C8    SSCP name

   NCPENETI   DS    CL8   NETID name    

   NCPS       DSECT    

   NCPSNAME   DS    CL8 subsystem name or asterisk (*)

                        if not a subsys call

   NCPSPGMN   DS    CL8 program name

   NCPSSCOR   DS    F   subsystem correlator    

   NCPU       DSECT    

   TNCPUID    DS    CL8 User ID    

   NCPULU     DS    CL8 Logical unit (terminal name)

   NCPUWIND   DS    F   Window number (0 to 1)

   NCPUSECC   DS    F   Security correlator    

   NCPUTOKN   DS    F   Address of Security Exit User                       

                        Token supplied by security exit.    

   NCPN       DSECT    

   NCPNPROC   DS    CL8 Procedure name (that issued this &CALL)             

              DS    CL4 Reserved    

   NCPNNCLI   DS    F   NCLID (in binary) 1-999999

   NCPNSCOR   DS    F   Correlator shared with all                       

                        other &CALLS for proc

   NCPNPCOR   DS    F   SUBSYS only private correlator for this proc

   NCPC       DSECT    

   NCPCCNT    DS    F Number of passed user parameters (0 to n)

• A(NCPF) points to an area that contains function code information. It is mapped by the NCPF DSECT.
Only defined subsystems ever receive any code other than 0.

• A(NCPE) points to an area that contains environment information. This information is used to find out
about your product region. Some VTAM information is also provided.
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The NCPE is mapped by the NCPE DSECT.
• A(NCPS) points to an area containing subsystem environment information. If this call is not to a

defined subsystem, this area is still provided. The code can detect that a subsystem is not defined
by testing NCPSNAME. If not a subsystem, the value CL8'*' is inserted. The subsystem can use the
correlator field to anchor subsystem-related control blocks across calls (for example, to preserve
complete reentrancy).
The NCPS is mapped by the NCPS DSECT.

• A(NCPU) points to an area that maps user ID information. This information is about the user ID that is
executing the procedure that issues the &CALL.
The NCPU is mapped by the NCPU DSECT.

• A(NCPN) points to information about the NCL process that issued this &CALL. This information
includes the name of the current procedure, and the NCL ID. Also, a shared correlator and a private
correlator (SUBSYS only) are provided.
The NCPN is mapped by the NCPN DSECT.

• A(NCPZ) points to a null area. This area is reserved for future expansion. The pointer is set (it is
not 0). In a high-level language define it as a single binary number (S9(9) COMP in COBOL, FIXED
BIN(31) in PL/1).

• A(NCPC) points to the count area. This section contains the count of the number of user parameters
passed.
The NCPC is mapped by the NCPC DSECT.

Following the pointer to the NCPC, is a list of n pointers to user parameters. Each points to a 4-byte
(binary) length (0 through 256), followed by the data, padded with blanks to 256 characters. As for old-
format parameter lists, these values can be updated for return in &1, &2, &3, and so on. Only as many
parameters as are passed are returned. A macro, $NMNCPL, is distributed with your product. This macro
maps out the new format parameter list.

data1 data2 ... datan
(Optional) Specifies other parameters to pass on the call. Each is a constant, a simple variable name, or constant
data followed by a variable name:

• constant
• &variable
• constant&variable

Variables passed to and from the called program can contain any hexadecimal values, either printable or non-
printable. No translation is made of the data returned by the program - it is the responsibility of the NCL procedure
to determine any meaning for data passed to and from the program. The program returns data, unchanged, in the
returned variables &1, &2, through &n.

NOTE
Complex variables cannot be used in &CALL statements.

IMPORTANT
As noted, an &CALL program always returns variables named &1, &2 through to &n. If a procedure
has variables with the same names, the contents of those variables are replaced with the information
returned from &CALL. If you plan to use an &CALL statement, ensure that the procedures do not
contain the same variable names as used by the &CALL program.

Examples: &CALL
&CALL &PROCNAME USERID&2

&CALL &DATECONV &MYDATE
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&CMDLINE
The &CMDLINE verb writes the supplied text into your OCS command input line.

This verb has the following format:

&CMDLINE command_text

The &CMDLINE verb gives you the ability to put command text from within an NCL procedure into the command input line
of your OCS window. Any command text is written and the cursor positioned on any location within that text.

The verb is used to prompt for operator input. A default command text is put directly into the command line for immediate
entry or modification before entry. These features are used to simplify operator responses.

Operands:

command_text
Specifies any uppercase and lowercase text to place in the operator command entry line. The text starts from the
second position after the &CMDLINE keyword and leading blanks are preserved. If the specified text exceeds the
length of the command entry line it is truncated. Any text currently in the command entry line is erased when the
&CMDLINE statement is executed.
The cursor is positioned at any location within the text by the including an underscore (_) at the point where the
cursor is required. Only the first occurrence of an underscore is interpreted. If an underscore is not specified or
lies outside the current command entry line boundary, the cursor is positioned at the end of the text.

Examples: &CMDLINE

&CMDLINE INACT &NODE 

&CMDLINE INTQ ID=&ZNCLID DATA=_CONTINUE

Notes:

&CMDLINE generates a standard message.

The underscore character does not take up a character position within the displayed text (it is deleted before display).

&CMDLINE can be used in a procedure executing under a Remote Operator Facility region. The text returned to the OCS
command line is automatically prefixed with a ROUTE command to the remote system.

If used within a procedure that is not executing under OCS (for example, system level NCL processes or NCL processes
executed in a dependent processing environment), the owning environment receives the message.

A procedure can use the &ZOCS system variable to determine whether it is running under an OCS environment.

&CNMALERT
The &CNMALERT verb sends a CNM record directly to CNMPROC in a local or remote NEWS system for processing.

This verb has the following format:

&CNMALERT [ MODE={ CREATE | INSERT } ]

          [ LINKNAME=linkname | SSCPNAME=sscpname | DOMAIN=domain ]

          [ &var &var .... &var |

            MDO=mdoname | VARS=... |

            ARGS [ RANGE=(start,end) ] ]
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The &CNMALERT verb gives you the ability to queue a CNM record to a CNMPROC, running in a local or remote NEWS
system, for processing. Any NCL procedure can use this verb. Using this verb, a procedure can generate alerts to make
operators aware of events in the system or network, and alerts that simulate a network event to test NEWS processing
procedures.

Operands:

MODE={ CREATE | INSERT }
Determines the context in which the receiving CNMPROC processes the alert.
MODE=CREATE

Places the alert on the queue of records waiting to be processed.
MODE=INSERT

Places the alert as the first on the queue so the next &CNMREAD issued by CNMPROC results in
CNMPROC receiving this alert. This option is used to create a record that maintains some context with
the record CNMPROC is processing.
The MODE=INSERT option is only valid when &CNMALERT is issued from CNMPROC and procedures
which are nested (executed) under CNMPROC. Any other NCL procedure that attempts to use the
MODE=INSERT option terminates with an error message.

LINKNAME=linkname | SSCPNAME=sscpname | DOMAIN=domain
Are mutually exclusive operands used to direct the alert to the CNMPROC running in the specified region. NEWS
uses the Inter-System Routing (ISR) feature to communicate with other product regions running on remote hosts,
and therefore can route any CNM request to a remote host for processing. The link, SSCP, or domain ID uniquely
identifies the destination host. For remote processing to be possible, the INMC link to the remote host must be
active and the NEWS facilities in ISR must be enabled for unsolicited flows. If the destination name is that of
the local system, no ISR delivery is necessary and the record is delivered to the local CNMPROC in the usual
manner.

&var &var .... &var
Specifies user variables that contain the CNM record to forward to VTAM across the CNM interface.
Each variable contains valid hexadecimal characters that, when concatenated, form the entire CNM RU. Where
a Network Services RU (NS RU) is sent to VTAM embedded in a Forward RU, the variables must include the
Forward RU with the target resource and PU vectors appended. In addition, set all relevant RU byte values
and length fields appropriately, with the exception of the 12 bits in the CNM header comprising the procedure
correlator identifier (PRID). Where NEWS recognizes from the supplied RU data that this RU is a solicitation
request, it automatically generates a PRID and inserts the value in the CNM RU. The PRID, echoed by the
resource in any reply RUs, is used to correlate reply data with the &CNMSEND request.

MDO=mdoname | VARS=... | ARGS [ RANGE=(start,end) ]
Specifies the data to place in the alert. If the MDO= operand is used, the data is located as formatted in the MDO.
Specifying VARS= or ARGS results in a $NCL MDO being built and delivered in the $MSG MDO, containing the
named variables or arguments.
The MDO, VARS, and ARGS operands are mutually exclusive.
RANGE=(start,end) is specified with ARGS, to denote an argument range.

Examples: &CNMALERT

&CNMALERT &var &var ....

&CNMALERT MODE=INSERT &var &var ....

&CNMALERT LINKNAME=NMP &var &var ....

Notes:

NOTE
&CNMALERT does not solicit information. No response is received from any &CNMALERT. The data supplied
on the &CNMALERT statement is queued as is to the appropriate NEWS system for processing.
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When control is returned to the NCL procedure following a &CNMALERT statement the &RETCODE system variable is
set to one of the following:

0
The alert has been successfully delivered to the target CNMPROC.

8
The alert has not been successful. The &SYSMSG variable contains an explanatory message.

See also the ISR command description in the online help.

&CNMCLEAR
The &CNMCLEAR verb clears all outstanding CNM reply data solicited by this NCL user.

This verb has the following format:

&CNMCLEAR

The &CNMCLEAR verb is used within a procedure to clear all outstanding CNM reply data previously solicited using an
&CNMSEND request. This verb would typically be invoked when a procedure in which &CNMSEND has been used is
about to terminate and some possibility exists that not all solicited data has been processed. It is also useful in purging
any such unprocessed data in order that the results of a subsequent &CNMSEND is guaranteed to be the next available
for processing with an &CNMREAD statement.

&CNMCLEAR can be issued at any time to clear the CNM reply environment, regardless of the status of &CNMSEND/
&CNMREAD processing.

No useful purpose is served by issuing an &CNMCLEAR from CNMPROC.

&CNMCONT
The &CNMCONT verb directs the current CNM record across a specific ISR link.

This verb has the following format:

&CNMCONT [ LOCAL |

           REMOTE |

           LINKNAME=linkname |

           SSCPNAME=sscpname |

           DOMAIN=domain ]

         [ NVC={ YES |NO } ]

The &CNMCONT verb is used only within the CNMPROC procedure to send the current CNM record across all or specific
ISR links.

 Operands: 

LOCAL | REMOTE | LINKNAME=linkname | SSCPNAME=sscpname | DOMAIN=domain
(Optional) Specifies the system that the current CNM record is targeted at. If omitted and the CNM record
contains a SNAMS MDS-MU, it is repackaged and sent to the remote SNAMS focal point, if one is active. (That
is, it is equivalent to the &SNAMS SEND CATEGORY='23F0F3F1'x operation.) Otherwise, it is sent to all remote
systems.
LOCAL

Sends the current CNM record to only the local CNMPROC. This option is equivalent to the
&CNMDELREMOTE verb, that is, the CNM record is discarded.

REMOTE
Sends the current CNM record to all remote CNMPROCs across ISR links known to the local system.
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LINKNAME=linkname | SSCPNAME=sscpname | DOMAIN=domain
These operands are used to direct the CNM record only to the CNMPROC running in the specified
system. An asterisk (*) is used as the operand value to direct it across all ISR links, known SSCPs, or
domains respectively.

NVC={ YES | NO }
Indicates whether the CNM record is sent across NetView Connect ISR links (NetView Connect does not support
some CNM records supported by your product region).

 Examples: &CNMCONT 

&CNMCONT

&CNMCONT LINKNAME=NMP

&CNMCONT LOCAL

 Notes: 

When control is returned to the NCL procedure following a &CNMCONT statement the &RETCODE is set to one of the
following:

0
The record has been successfully delivered to the target CNMPROC or is on its way to the remote SNAMS focal
point.

8
An error has been encountered (for example, the target name specified does not exist).

See also the ISR command description in the online help.

&CNMDEL
The &CNMDEL verb deletes a CNM record or stops ISR delivery of the record to a remote region.

This verb has the following format:

&CNMDEL [ LOCAL |

 REMOTE |

          LINKNAME=linkname |

          SSCPNAME=sscpname |

          DOMAIN=domain ]

The &CNMDEL verb is used only within the CNMPROC to delete the current CNM record or to stop its delivery across
ISR links.

 Operands: 

LOCAL
Specifies that the current CNM record is to be deleted from the local CNMPROC but is to be sent to all remote
CNMPROCs.

REMOTE
Stops the delivery of the current CNM record across any ISR links to remote CNMPROCs.

LINKNAME=linkname | SSCPNAME=sscpname | DOMAIN=domain
Stops the delivery of the current CNM record to the CNMPROC running in the specified system. These operands
are mutually exclusive.

 Examples: &CNMDEL 

&CNMDEL LINKNAME=NMP

&CNMDEL LOCAL
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 Notes: 

When control is returned to the NCL procedure following a &CNMDEL statement the &RETCODE is set to one of the
following.

0
The record has been successfully delivered to the target CNMPROC.

8
An error has been encountered (for example, the target name specified does not exist).

See also the ISR command description in the online help.

&CNMPARSE
The &CNMPARSE verb parses the MDO data supplied into user variables.

This verb has the following format:

&CNMPARSE MDO=source

        [ TYPE={ RU | SV | CV } ]

        [ MVNUM=nn ]

        [ PREFIX=prefix ]

This verb is typically used from an NCL procedure to format the CNM data into user variables as in an &CNMREAD
TYPE=VECTOR operation.

 Operands: 

MDO=source
(Mandatory) Specifies the name of the MDO that contains the data to be formatted. The value can be a stem
name or a compound MDO name.

TYPE={ RU | SV | CV }
(Optional) If omitted, the type is determined from the supplied MDO, which is assumed to be mapped by the
$CNM system map. The MDO data is then formatted in the fashion of the &CNMREAD TYPE=VECTOR
operation.
TYPE=RU

Indicates that the supplied data is an entire CNM RU and is to be formatted in the fashion of the
&CNMREAD TYPE=VECTOR operation.

TYPE=SV
Indicates that the data to be formatted contains one or more concatenated subvectors. Each subvector
comprises a 1-byte length field (l) and a 1-byte identifier field (x), followed by l-2 bytes of data. That is, the
length field contains the length of the subvector (inclusive of the length byte and identifier byte).
The vectorization process parses the data into its constituent subvectors, placing each into variables
prefixed by the value specified in the PREFIX= operand and with names which reflect their contents.
The variables created are of the formats &prefixSVxxnn, &prefixSVxxnnX, and &prefixSVLIST, as in the
&CNMREAD TYPE=VECTOR function.

TYPE=CV
Partitions SNA control vectors. Each control vector comprises a 1-byte type field (x) and a 1-byte length
field (l), followed by l bytes of data. Thus the length of the control vector is l+2, that is, the length field
does not include the type or length bytes.
The vectorization process parses the data into its constituent vectors, placing each into variables prefixed
by the value specified in the PREFIX= operand and with names which reflect their contents. The variables
created are of the format &prefixCVxxnn, where xx is the hexadecimal value of the control vector type,
and nn is its occurrence number within the given data.
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MVNUM=nn
(NMVT records only) Specifies the number of the Major Vector within the NMVT record to be formatted. If the
specified Major Vector does not exist, no variables are created.

PREFIX=prefix
(Optional) Specifies a prefix for the variables created during the vectorization process.
Default: $CNM
Limits: 1 to 4 characters long and conformance to the standard NCL variable naming conventions

 Examples: &CNMPARSE 

&CNMPARSE MDO=NEWSREC.NMVT.ALERT TYPE=SV PREFIX=ALRT

&ASSIGN MDO=CNM MAP=$CNM

&ASSIGN MDO=CNM.type DATA=mdsmu

&ASSIGN MDO=CNM.mdsmu FROM VARS=CNMREC*

&CNMPARSE MDO=CNM

 Notes: 

When control is returned to the NCL procedure following an &CNMPARSE statement, &RETCODE is set to one of the
following.

0
Request is successful.

4
No data is supplied.

8
Parse failed.

For &RETCODE 8, &ZMDORC and &ZMDOFDBK may be set if a mapping error causes the failure.

&CNMREAD
The &CNMREAD verb makes the next CNM record available to an NCL procedure.

This verb has the following format:

&CNMREAD [ WAIT={ nnnn | 0 } ]

         [ TYPE={ SEGMENT | VECTOR | BOTH | RESP } ]

         [ { ARGS [ RANGE=(start,end) ] |

             VARS=prefix* [ RANGE=(start,end) ] |

             VARS={ name | (name,name,...,name) } |

             MDO=mdoname [ MAP=mapname ] } ]

The &CNMREAD verb is used within the CNMPROC procedure to request delivery of the next CNM record. Such a record
can arrive unsolicited, or a user procedure can have solicited the record. If no CNM record is immediately available,
processing of the procedure is suspended and resumes when the next CNM record arrives, unless the WAIT operand is
used. Multiple &CNMREAD statements are present within CNMPROC.

&CNMREAD can also be used from standard NCL user procedures that, having sent CNM data, process any results
returned. Having issued the &CNMSEND, &CNMREAD is used to read back any records that were solicited or, particularly
if no data is returned, merely the response to the sent CNM request.

&CNMREAD processing always sets the &RETCODE system variable and can set the &SYSMSG variable as described
in later notes. If variables are created, &ZVARCNT is set.

 Operands: 
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WAIT={ nnnn | 0 }
Specifies a time-out value of nnnn seconds. If this time interval expires before data satisfying the &CNMREAD
request arrives, control is returned to the NCL procedure at the next statement and the &RETCODE system
variable is set to 12. If a value of 0 is specified, control is returned immediately even if no data is available.
The WAIT operand is invalid when the MDO operand is specified.
Limits: 0 through 9999

TYPE=SEGMENT
Specifies that the record is delivered in character format hexadecimal, with each two characters representing one
byte and is divided into 256-character sections. Each of these sections is placed into the next variable specified
on the &CNMREAD statement. The first 256 characters (128 bytes) are placed into the first variable, the next 256
characters into the second variable, and so on.

TYPE=VECTOR
Specifies that vectorization is used to divide the CNM RU at strategic boundaries and place each section into
a user variable. All user variable names commence with the prefix $CNM. When this option is used all existing
variables with names &$CNMxxxx are deleted. The CNM RU is then examined and new variables created
depending upon the RU type and contents as follows:
&$CNMDLVR

Contains the 8-byte Deliver RU, or is null if no Deliver RU is present.
&$CNMNSRU

Contains the embedded Network Services RU (NSRU). For an NMVT RU, it contains only the first 12
bytes, while for a RECFMS Type 0 it contains only the first 20 bytes of the RU. The remainder of these
RUs consists of various CNM subvectors which are available in separate variables. For all other RU
types, this variable contains the entire NSRU. However, if the NSRU exceeds 128 bytes in actual length,
the variable contains only the first 128 bytes expanded, or 256 hexadecimal characters.

&$CNMNSRUX
Contains the portion (if any) of the NSRU which exceeds 128 bytes (the first 128 bytes being found in
character-format hexadecimal in &$CNMNSRU).

&$CNMSVxxnn, &$CNMSVxxnnX, &$CNMSVLIST, and &$CNMMVLIST
Contain the CNM subvector information for the NMVT and RECFMS Type 0 RUs. Each CNM subvector in
the RU is placed in a user variable where the name reflects the contents. Variable names are of the form
&$CNMSVxxnn, where xx is the hexadecimal subvector type, and nn is the occurrence number of the
vector type in the RU. If a subvector length exceeds 128 bytes then the portion which exceeds 128 bytes
is placed in a variable named &$CNMSVxxnnX.
Consider the subvector X'07040000000001'. The length is X'07', the subvector type is X'04', and the
character string '07040000000001' would be placed in the variable &$CNMSV0401. If the subvector
X'030400' followed, it would be placed in &$CNMSV0402. When all the subvector information has been
formatted, the variable &$CNMSVLIST contains a list of the subvector types found and their order. For
example, if it contained 040491 this means that 2 type 04 subvectors were found followed by a type 91.

&$CNMHLU, &$CNMHTPU, &$CNMHPU, &$CNMHLNK, and &$CNMHSPU
Contain hierarchy information concerning the originating device. Each variable that is set contains the
eight-character name of the resource and one of the following four-character type codes:

• DEV for a device
• CTRL for a PU or control unit
• LINE for a telecommunications line on an NCP
• CHAN for a local channel link
• LKST for a link station
• NCP for an NCP PU
• CPU for a host
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If the NSRU originated from an LU, then &$CNMHLU is set; otherwise, &$CNMHTPU contains the target
PU information. &$CNMHPU contains the name and type of the controlling PU (which may be the same
as &$CNMHTPU), &$CNMHLNK contains the PU's link information, and &$CNMHSPU contains the PU's
boundary function PU information. These variables are only set where information is available.

&$CNMNVnn
Contain externally sourced data pertinent to the NSRU. Your products set these variables under certain
conditions. &$CNMNV01 is set if the Network Tracking System (NTS) feature is installed. This vector
contains the LU name and session partner (if known) for NSRUs associated with logical units (for
example, 3274 alerts and RTM data). &$CNMNV02 can also be set when NTS is installed and contains
NTS RTM objective response time information.

&$CNMMVTYPE
Contains the major vector type (that is, X'0080', X'0025') of the MV currently vectored.

&$CNMMVnn
Contain the major vector type of the nth MV. nn is the number of the MV.

&$CNMMVLEN
Contains the hexadecimal length of the MV currently vectored.

TYPE=BOTH
Segments the CNM data into the variables nominated on the &CNMREAD statement and sets the user variables
as described for a TYPE=VECTOR read.

TYPE=RESP
Specifies that only the response to the CNM data sent using a &CNMSEND statement is returned. Any
outstanding CNM RU data is still available to be read with a subsequent &CNMREAD statement.

ARGS [ RANGE=(start,end) ]
Nominates the user-specified variables to hold the tokenized CNM record if segmentation is requested. The
ARGS operand indicates that the system generates the token names automatically as &1, &2 through to &n,
according to the range specified by the RANGE operand.
Tokenization is performed from left to right of the record. If more variables are specified than are required, the
excess variables are set to null. If too few variables are specified to contain the data, some information is lost.

VARS=prefix* [ RANGE=(start,end) ]
Nominates the user-specified variables to hold the tokenized CNM record if segmentation is requested. The
VARS=prefix* operand specifies that the system generates the token names automatically as &prefix1, &prefix2
through to &prefixn, according to the range specified by the RANGE operand. The prefix is one to four characters
in length and must adhere to the standard NCL variable naming conventions. Tokenization then proceeds as
described for the ARGS operand.

VARS={ name | (name,name,...,name) }
Nominates the user-specified variables to hold the tokenized CNM record if segmentation is requested. The
VARS=name operand indicates a single specific token name only. Alternatively, a list of specific token names
is provided, each name separated by a comma and the entire list enclosed in parentheses. Tokenization then
proceeds as described for the ARGS operand.

MDO=mdoname [ MAP=mapname ]
Formats that the incoming data into an MDO with the name mdoname. If the incoming data is mapped, then
the received map name is used to connect to Mapping Services Mapping Support. If the incoming data is not
mapped, then the requester is responsible to connect to Mapping Services Mapping Support if necessary.
MAP=mapname nominates the map name which defines the mapping of the data object.
The distributed $CNM map defines the MDO received on an &CNMREAD verb.

 Examples: &CNMREAD 

&CNMREAD TYPE=BOTH VARS=(A,B,C,D,E,F,G,H,I,J)

&CNMREAD ARGS RANGE=(1,12)
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&CNMREAD TYPE=VECTOR

&CNMREAD TYPE=RESP

 Notes: 

NOTE
When control is returned to the NCL procedure following an &CNMREAD statement the &RETCODE (return
code) variable is set to one of the following:

0
For an &CNMREAD request other than TYPE=RESP, this return code indicates that data has arrived and is now
placed in the variables as described for the &CNMREAD statement.
For an &CNMREAD TYPE=RESP request, this return code indicates a positive response was received following
an &CNMSEND request.

4
Indicates that no data is outstanding. This return code is expected when an &CNMREAD request is issued in the
following circumstances:

• Previous &CNMREAD statements have processed all reply data solicited using &CNMSEND.
• No reply data was returned following an &CNMSEND statement and a previous &CNMREAD TYPE=RESP

has been issued.
• No &CNMSEND has been issued which specified that the results be returned to the soliciting user, or no

&CNMSEND has been issued since the last &CNMCLEAR statement.

8
Indicates that some error, such as a negative response, has been encountered. The &SYSMSG variable is set
and contains text explaining the actual error. An &CNMCLEAR is not required following such an error as an
implicit clear is performed when the &CNMREAD completes.

12
Is set when the WAIT=nnnn option is used to indicate that the time interval specified expired before any data
satisfying the particular request arrived.

An &CNMREAD request issued from CNMPROC always returns with the &RETCODE value set to 0 unless the
WAIT=nnnn option was also specified. In this case an &RETCODE value of 12 is possible. The use of an &CNMREAD
TYPE=RESP request from CNMPROC serves no useful purpose, as control is returned immediately with &RETCODE
set to 0. While you are testing and developing a CNMPROC procedure, you can terminate the current version and invoke
a new copy. Use the SYSPARMS CNMPROC=FLUSH command, which is designed to force termination of CNMPROC,
followed by a SYSPARMS CNMPROC=procname command to restart CNMPROC.

For a user procedure, a reply to a &CNMSEND satisfies the &CNMREAD request for data. If multiple RUs are returned
from a single solicitation, then each can be read in sequence by subsequent &CNMREAD statements. After the last reply
RU is read a subsequent &CNMREAD returns with &RETCODE set to 4 (unless further &CNMSEND statements have
been issued). Similarly, if multiple &CNMSEND solicitations are performed before issuing any &CNMREAD statements,
each &CNMREAD request for data is satisfied by a reply RU until all RUs from all solicitations have been processed. All
reply RUs are presented, in the order of their arrival from VTAM, for the first such request before any are returned for the
next request. After all RUs from all requests have been processed in this manner a subsequent &CNMREAD completes
with &RETCODE set to 4.

While reply RUs for a particular solicitation are available (that is, have not yet been processed by an &CNMREAD
request), an &CNMREAD TYPE=RESP returns the response for that solicitation, even when subsequent &CNMSENDs
are issued (that is, further requests have queued response information). After all reply RUs are processed for a
solicitation, or where the &CNMSEND request did not solicit and an &CNMREAD TYPE=RESP has processed the
response, a subsequent &CNMREAD TYPE=RESP returns the response from the next &CNMSEND statement.

Where an &CNMREAD request for data follows a single &CNMSEND request that does not solicit data, the &CNMREAD
completes with an &RETCODE value of 4. However, if any subsequent &CNMSEND statement that did solicit data
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was issued before the &CNMREAD statement, data from the first such request would satisfy the &CNMREAD. In either
case, the response information to those intervening requests which did not satisfy a &CNMREAD is lost, unless an error
is detected in any such request. Detection of an error condition always results in &RETCODE being set to 8 and the
&SYSMSG variable set, regardless of the type of &CNMREAD issued.

You are responsible to maintain synchronization between data sent and received across the CNM interface. The
&CNMCLEAR NCL statement can assist in this respect.

If the TYPE=VECTOR or TYPE=BOTH operands are specified, the &$CNMSV* variables created (except for &
$CNMSVLIST) have the Modified Data tag set. This setting allows the CNM information in them to be processed using
the &ASSIGN verb or the &ZMODFLD system variable. For more information, see the descriptions of &ASSIGN and
&ZMODFLD in this reference.

See also the distributed CNMPROC, $NWCNMPR. 

&CNMSEND
The &CNMSEND verb sends the data supplied across the CNM interface.

This verb has the following format:

&CNMSEND [ READ={ USER | CNM | BOTH } ]

         [ LINKNAME=linkname | SSCPNAME=sscpname | DOMAIN=domain ]

         [ &var &var .... &var |

           MDO=mdoname |

           VARS=... |

           ARGS [ RANGE=(start,end) ] ]

The &CNMSEND verb is used from a user procedure to request NEWS to forward the CNM RU data supplied across
the CNM interface to VTAM. The data is supplied in one or more NCL variables that contain the entire record to send to
VTAM.

&CNMSEND processing always sets the &RETCODE system variable and may set the &SYSMSG variable as described
in the later notes.

Operands:

READ={ USER | CNM | BOTH }
Specifies where to process any reply RUs solicited by this &CNMSEND request.
READ=USER

Specifies that only the soliciting user receives the results. The &CNMREAD statement does not need
to be in the same NCL procedure as the &CNMSEND statement. However, any data solicited becomes
unavailable after a &CNMCLEAR is issued or the user returns to the Primary Menu. This option is useful
when data is solicited for inspection by the user only, avoiding NEWS database logging (and hence the
possible loss of existing database records).

READ=CNM
Specifies that any data solicited is not returned to the soliciting user but undergoes standard CNM
delivery, which normally involves forwarding to CNMPROC. A subsequent &CNMREAD issued by this
user completes with a no data found condition. This option is most useful for unattended solicitation
where results are returned for normal analysis by the NEWS system.

READ=BOTH
Enables a user to process the returned results and also provides standard CNM delivery.

Default: BOTH
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LINKNAME=linkname | SSCPNAME=sscpname | DOMAIN=domain
Directs the record to a remote system for processing. These operands are mutually exclusive. NEWS uses the
Inter-System Routing (ISR) feature to communicate with other systems running on remote hosts, and therefore
can route any CNM request to a remote host for processing. The link, SSCP, or domain ID uniquely identifies the
destination host. For remote processing to be possible, the INMC link to the remote host must be active and the
NEWS facilities in ISR must be enabled for solicited message flows. If the destination name is that of the local
system, the local CNM interface is used.

NOTE
For more information about the ISR command, see the online help.

&var &var .... &var
Are user-specified variables that contain the CNM record to forward to VTAM across the CNM interface. Each
variable contains valid hexadecimal characters that, when concatenated, form the entire CNM RU.
Where a Network Services RU (NS RU) is sent to VTAM embedded in a Forward RU, the variables must include
the Forward RU with the target resource and PU vectors appended. In addition, all relevant RU byte values
and length fields must be appropriately set, with the exception of the 12 bits in the CNM header comprising the
procedure correlator identifier (PRID). Where NEWS recognizes from the supplied RU data that this RU is a
solicitation request, it automatically generates a PRID and inserts the value in the CNM RU. The PRID, echoed by
the resource in any reply RUs, is used to correlate reply data with the &CNMSEND request.

MDO=mdoname | VARS=... | ARGS [RANGE=(start,end) ]
Specifies the data to place in the alert queued to CNMPROC.
If the MDO= operand is used, the data is located as formatted in the MDO.
Specifying VARS=... or ARGS results in a $NCL MDO being built and delivered in the $MSG MDO, containing the
named variables or arguments.
The MDO, VARS, and ARGS operands are mutually exclusive.
RANGE=(start,end) is specified with ARGS, to denote an argument range.

Examples: &CNMSEND

&CNMSEND &1

&CNMSEND READ=USER &REQMSRU

&CNMSEND READ=CNM &LDRU1 &LDRU2

Notes:

NOTE
When control is returned to the NCL procedure following an &CNMSEND statement the &RETCODE (return
code) variable is set to one of the following values:

0
The data supplied has been accepted without error by VTAM. However, VTAM or the target PU can still reject the
CNM RU for various reasons, and a &CNMREAD is necessary to determine whether the request was executed
successfully.

8
An error has been encountered (for example, the NEWS ACB was closed). The &SYSMSG variable is set and
contains text explaining the actual error. An &CNMCLEAR is not required following such an error, as an implicit
clear is performed when the &CNMSEND is complete. A subsequent &CNMREAD completes with a no data
found condition.

&CNMVECTR
The &CNMVECTR verb vectors the data supplied into user variables.

This verb has the following format:
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&CNMVECTR [ MVNUM=nn ]

          [ TYPE= { RU | SV | CV } ]

          [ VARS=prefix* ] &var &var .... &var

The &CNMVECTR verb is used from a user procedure to format the segmented CNM RU data into user variables. For
example, in an &CNMREAD TYPE=VECTOR operation.

 Operands: 

MVNUM=nn
Specifies which of the major vectors is to be formatted. Some NMVT records contain more than one embedded
major vectors. If the specified major vector does not exist, no variables are created.

TYPE= { RU | SV | CV }
Specifies the type of formatting that is required.
TYPE=RU

Specifies that the supplied data is an entire CNM RU and is to be formatted like the &CNMREAD
TYPE=VECTOR operation.

TYPE=SV
Specifies that the data to be formatted is one or more concatenated sub-vectors. These vectors have the
format ln….l is the length of the sub-vector (inclusive of length byte and identifier byte), and n is the 1-byte
sub-vector identifier. The vectorization process divides the data into its constituent sub-vectors and places
them in the variables &prefixSVnnoo.

TYPE=CV
Partitions SNA control vectors. These vectors have the format nl…. n is the control vector type, and l is
the 1-byte field containing the length of the data in the control vector (this length excludes the type byte
and length byte). The vectorization process divides the data into its constituent vectors, and places them
in the variables &prefixCVnnoo.

VARS=prefix*
Specifies a prefix other than $CNM for the variables created during the vectorization process. The prefix is one to
four characters and must adhere to the standard NCL variable naming conventions.

&var &var .... &var
Specifies the variables that contain the character-format hexadecimal data to process.

 Examples: &CNMVECTR 

&CNMVECTR &1 &2 &3 &4 &5 &6 &7 &8 &9

&CNMVECTR TYPE=SV VARS=VECT* +

0E91030D0D0056FE0FFE03FE0300

&CONCAT
The &CONCAT built-in function returns a string that is the concatenation of the supplied data.

This built-in function has the following format:

&CONCAT { var | constvar | const ... var | const }

&CONCAT provides a means of concatenating or joining multiple variables or constants, to form a single variable to a
maximum length of 256 characters.

&CONCAT is a built-in function and must be used to the right of an assignment statement. Multiple variables or constants
is concatenated with a single &CONCAT statement.

 Operands: 
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var
Specifies a system or user variable.

const
Specifies a constant value.

 Examples: &CONCAT 

&FLOOR = 03

&BLDG = HQ

&LOCATION = &CONCAT &BLDG &FLOOR

              -* &LOCATION is set to HQ03

&SRCHKEY = &CONCAT 55 LOCN &LOCATION

              -* &SRCHKEY is set to 55LOCNHQ03

 Notes: 

The total sum of the concatenated variables or constants cannot exceed the maximum size for one variable-any data for
concatenation which exceeds 256 characters is truncated.

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &CONCAT is sensitive to the presence of DBCS data.

&CONTROL
The &CONTROL verb sets NCL procedure control characteristics.

This verb has the following format:

&CONTROL [ ALIGNLc | ALIGNRc | NOALIGN ]

         [ CMD | NOCMD  ]

         [ CMDSEP | NOCMDSEP ]

         [ CONT | NOCONT ]

         [ DBCS | DBCSN | DBCSP | NODBCS ]

         [ DUPCHK | NODUPCHK ]

         [ ENDMSG | NOENDMSG  ]

         [ FINDRC | NOFINDRC ]

         [ FLDCTL | NOFLDCTL ]

         [ IFCASE | NOIFCASE ]

         [ INTEGER | REAL  ]

         [ INTLOG | NOINTLOG  ]

         [ KEYXTR | NOKEYXTR  ]

         [ LABEL | NOLABEL  ]

         [ LOOPCHK | NOLOOPCHK ]

         [ MDOCHK | NOMDOCHK ]

         [ PAKEYS | NOPAKEYS ]

         [ PANELID | NOPANELID ]

         [ PANELRC | NOPANELRC ]

         [ PFKMAP | NOPFKMAP ]

         [ PFKSTD | PFKALL | NOPFK ]

         [ RECCHK | NORECCHK ]

         [ RESCAN | RESCAN1 | NORESCAN ]

         [ RNGLIM | NORNGLIM ]

         [ SAVE | NOSAVE  ]

         [ SHAREW | NOSHAREW  ]

         [ SHRVARS | SHRVARS=* | ( [ *, ] pref,...,pref ) |

 NOSHRVARS | NOSHRVARS=* | ( [ *, ] pref,...,pref) ]
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         [ SUB | NOSUB ]

         [ TRACE | NOTRACE | TRACELOG | TRACELAB | TRACEALL ]

         [ UCASE | NOUCASE ]

         [ USRCMD | NOUSRCMD ]

         [ VARSEG | NOVARSEG ]

NOTE
Specifying &CONTROL with no operands returns all CONTROL variables to their default values (see note on
SHAREW operand). The &CONTROL statement defines all processing options available for modifying NCL
execution characteristics.

Each option available on the &CONTROL statement has two possible settings: ON or OFF. The &CONTROL options are
represented by keywords, which typically have the following forms:

value or NOvalue

NOvalue represents the OFF setting for value.

Every option has a default setting which is in effect when a process is invoked. Procedures within the NCL process can
execute &CONTROL statements anywhere in the logic to set or reset any of the &CONTROL options. The combination of
&CONTROL option settings in force at any instant for a process are called the process's &CONTROL environment.

If &CONTROL SAVE is specified or defaulted, then whenever a procedure calls another procedure using the EXEC
command, the current &CONTROL environment is remembered and restored when the called procedure ends and returns
control. This prevents the calling procedure from being affected if any &CONTROL options are changed by the procedure
it calls or by any lower-level procedures.

&CONTROL does not affect the logic of a procedure or have any direct effect on variables. The verb changes the
execution characteristics of subsequent statements in the procedure.

&CONTROL statements are processed inline, so most operands that are coded on an &CONTROL statement is specified
as variables. The value or the variable specified is substituted according to its value at the time the statement is executed.

By setting the value of a variable to the name of one of the &CONTROL operands you can dynamically generate
&CONTROL environments.

The &CONTROL CONT and NOCONT operands cannot be the subject of dynamic substitution because they govern the
processing of statement continuations and are processed only when a procedure is loaded for execution.

 Operands: 

• ALIGNLc | ALIGNRc | NOALIGN
ALIGNLc

Specifies that substituted values are aligned on the left side of the variable being replaced. The length of the
variable name is preserved, and, if necessary, the fill character c is used to pad the substituted value to the right.
If the fill character c is omitted, a blank is assumed.
This option lets you align tabular output. The length of the variable name being replaced determines the point of
alignment. Therefore, use variables with similar length names if alignment is required. If substitution data exceeds
the length of the variable, alignment cannot be performed and the option is ignored. If the variable value is null at
the time of substitution, padding occurs for the full length of the variable name.

ALIGNRc
Specifies that substituted values are aligned to the right-hand side of the variable being replaced. The length of
the variable name is preserved, and, if necessary, the fill character c is used to pad the substituted value to the
left. If the fill character c is omitted, a blank is assumed. If the variable value is null at the time of substitution,
padding occurs over the full length of the variable name. This option lets you align numeric tables.
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NOALIGN
Specifies that the process of variable substitution is performed for the entire length of the variable being
substituted. If the substitution data is shorter than the variable being replaced, characters to the right of the
variable are shifted to the left.

Default: NOALIGN
•  CMD | NOCMD
CMD

Specifies that all commands executed from within a procedure (with the exception of the PAGE, CLEAR, and K
commands) are to be echoed to the user terminal and logged on the activity log.

NOCMD
Specifies that all commands, until the end of the procedure or until an &CONTROL CMD statement, are not to
be echoed to the user terminal. Commands are still logged to the activity log. Alternatively, use the suppression
character (-) on each command individually. The suppression character also suppresses logging the command to
the activity log.

Default: CMD
•  CMDSEP | NOCMDSEP
CMDSEP

Scans command strings executed from NCL procedures for the command concatenation character (;) and splits
the commands accordingly.

NOCMDSEP
Specifies no scanning for the command concatenation character (;) and treats a command string as one
command, irrespective of any command concatenation characters within the text of the command. Use this option
where the command being executed can contain a semi-colon within the text of the command itself (for example,
NSBRO issuing a broadcast where the broadcast text may contain a semi-colon).

Default: CMDSEP
•  CONT | NOCONT
CONT

Concatenates procedure statements if the last character of a statement that is not blank is a plus sign (+). This
option makes it possible for a single statement to exceed the length of a procedure record. CONT cannot be
dynamically substituted because the CONT and NOCONT operands are resolved during the NCL procedure load
process.

NOCONT
Specifies that statements are not concatenated and treats any trailing plus signs as part of the statement in which
they occur. This option is necessary for procedures that use commands, such as EQUATE, where a trailing plus
sign may imply a trailing blank.

The &CONTROL CONT and NOCONT operands cannot be the subject of dynamic substitution because they govern
the processing of statement continuations and are processed only when a procedure is loaded for execution. For
example, you cannot use the following construction:
&A = CONT

&CONTROL &A

All other &CONTROL options are dynamically substituted.
Default: CONT

•  DBCS | DBCSN | DBCSP | NODBCS 
Specifies the presence or absence of Double Byte Character Set (DBCS) data. Manipulating DBCS strings requires
special care to preserve its integrity. The NCL language provides extensive support for DBCS data manipulation. This
support is available in product regions executing with the SYSPARMS DBCS operand set to YES, IBM, or FUJITSU.
A string of data can contain a mixture of single byte (SBCS) and double byte data. Typically, special characters known
as shift characters delineate DBCS data. A shift out character is used to mark the start of DBCS data, and a shift in
character marks the return to SBCS data.
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DBCS
Specifies that NCL is to be sensitive to the presence of DBCS data. When this operand is in effect, NCL ensures
that DBCS or mixed DBCS/SBCS strings are not corrupted during string manipulation.
The DBCS operand causes the counting of shift characters when NCL calculates offsets and lengths in mixed
strings. This option is useful when preparing data for display on IBM terminals such as the 5550, where shift
characters display as blank one-byte fields.
DBCS adds some processing overhead to NCL. Use it only when the presence of DBCS data is expected. This
operand is ignored if your product region is running with the SYSPARMS DBCS operand set to NO.

DBCSN
Specifies that NCL is to be sensitive to the presence of DBCS data. When this operand is in effect, NCL ensures
that DBCS or mixed DBCS/SBCS strings are not corrupted during string manipulation.
The DBCSN operand causes shift characters not to be counted when NCL calculates offsets and lengths in mixed
strings. This option is useful when preparing data for display on Fujitsu or Hitachi terminals, where shift characters
do not take a screen position.
DBCSN adds some processing overhead to NCL. Use it only when the presence of DBCS data is expected. This
operand is ignored if your product region is running with the SYSPARMS DBCS operand set to NO.

DBCSP
Specifies that NCL is to be sensitive to the presence of DBCS data. When this operand is in effect, NCL ensures
that DBCS or mixed DBCS/SBCS strings are not corrupted during string manipulation.
When calculating offsets and lengths in mixed strings, the DBCSP operand causes NCL to count or not count
shift characters, depending on the processing environment of the NCL procedure. If the procedure is executing
on behalf of a user logged on from a Hitachi 560/20 or Fujitsu DBCS terminal, shift characters are not included in
offset and length calculations. If the NCL procedure is executing on behalf of a user logged on from an IBM DBCS
terminal or a terminal that does not support DBCS data, the shift characters are included in offset and length
calculations. If the NCL procedure is executing in a background region (for example, BSYS), shift characters are
included in offset and length calculations if your product region is executing under an IBM operating system, but
not if your product region is operating under a Fujitsu or Hitachi operating system.
DBCSP simplifies coding where you want to execute the NCL procedure on various operating systems or
by various terminal types. The option adds some processing overhead to NCL. Use this operand only when
the presence of DBCS data is expected. This operand is ignored if your product region is running with the
SYSPARMS DBCS operand set to NO.

NODBCS
Specifies that NCL processing does not include any special consideration for DBCS data. If mixed DBCS/SBCS
strings are present, NCL's string manipulation functions could corrupt the data.

•  DUPCHK | NODUPCHK
DUPCHK

Specifies that a check is made for duplicate labels whenever an &GOTO statement is executed. The occurrence
of a duplicate label terminates the procedure.

NODUPCHK
Specifies that no check for duplicate labels is performed when an &GOTO statement is executed. Control
resumes at the first occurrence of the specified label following the &GOTO statement. If not found before the
end of the procedure, the search for the specified label continues from the top of the procedure. If the label is
missing, an error occurs (unless NOLABEL is in effect). Specifying this option can speed up processing of large
procedures. If duplicate labels exist, unpredictable results can occur.
NODUPCHK is typically specified only after a procedure has been thoroughly tested.

Default: DUPCHK
•  ENDMSG | NOENDMSG
ENDMSG

Specifies that a completion message N03906 is issued to signal the completion of a procedure.
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NOENDMSG
Specifies the suppression of the N03906 completion message unless an error occurs while processing the
procedure, or a FLUSH or END command terminates the procedure.

Default: ENDMSG
• FINDRC | NOFINDRC
FINDRC

Specifies that an attempt to execute a nested procedure that does not exist in the procedure library returns a
value of 100 in the &RETCODE system variable, rather than fail the requesting procedure. This option allows the
requesting procedure to detect requests to nest to nonexistent procedures.

NOFINDRC
Specifies that an attempt to execute a nonexistent nested procedure fails the requesting procedure.

Default: NOFINDRC
• FLDCTL | NOFLDCTL
FLDCTL

Specifies that &ZMODFLD processing is performed for panels displayed by the current procedure. See the
&ZMODFLD variable for details of this facility. The FLDCTL control option is required before &ZMODFLD is made
available.

NOFLDCTL
Specifies that &ZMODFLD processing is not performed for panels displayed by the current procedure.

Default: NOFLDCTL
•  IFCASE | NOIFCASE
IFCASE

Specifies that the operands on an &IF statement are converted to uppercase before comparison. The conversion
occurs only for the purposes of comparison, and does not change the value of the operands. IFCASE has no
effect if the SYSPARMS DBCS=YES option is in force.
If variable uppercase translation is performed automatically on assignment, the effect of the &CONTROL UCASE
option can override the intended effect of IFCASE. See the UCASE operand description.

NOIFCASE
Specifies that the operands on an &IF statement are compared without case translation.

Default: IFCASE
•   INTEGER | REAL

Specifies the precision of arithmetic functions that are used.
INTEGER specifies integer arithmetic, where integer operands in an arithmetic expression yield only integer results.
If an arithmetic expression contains real numbers that contain a decimal point or decimal fraction, then the expression
is evaluated as if &CONTROL REAL were in effect.
&CONTROL INTEGER also controls the manner in which variables are compared. If &CONTROL INTEGER is in
effect, the &IF statement performs a numeric comparison of two variables if both contain integer numbers. Otherwise, it
performs a string comparison.
If &CONTROL REAL is in effect, then &IF performs a numeric comparison if both variables contain integers,
real numbers, or the results of real number arithmetic calculations. If a real number calculation is performed and
&CONTROL REAL is not in effect when a comparison (&IF) is executed, then a variable containing the result of a real
number calculation, or a real number, is not treated as an integer, and a string comparison occurs.
Default: INTEGER
Note: For more information about integer and real number arithmetic, see Network Control Language Programming.

•  INTLOG | NOINTLOG
INTLOG

Specifies that all commands issued by &INTCMD and all responses resulting from those commands are logged to
the activity log (but not echoed to the user terminal). Because of the concealed way in which &INTCMD operates,

 879



 Netmaster® Shared Content Library 12.2

you may want to log the activity for certain commands. Commands processed by &INTCMD and associated
responses is identified on the activity log with *nclid* in the node name column.

NOINTLOG
Specifies that commands issued with &INTCMD, and any associated responses to those commands, are not
logged to the activity log. If the NOINTLOG operand is specified, the lines on the log showing *nclid* in the node
name column is suppressed. Using &INTCLEAR to discard outstanding responses associated with &INTCMD
processing can disown messages and force them to be logged. In these cases, the NOINTLOG operand
is ignored and the outstanding messages are logged. To avoid this, structure your procedure to process all
outstanding messages.

Default: INTLOG
•  KEYXTR | NOKEYXTR
KEYXTR

Specifies that the key portion of the record is extracted from the body of the record when it is placed in the
&FILEKEY system variable when processing a UDB which has a key that does not start in the first position of the
record (non-RKP 0). A field separator is inserted to separate the data that existed on either side of the extracted
key.

NOKEYXTR
Specifies that when processing a UDB that has a key that does not commence in the first position of the record
(non-RKP 0), the key portion of the record is not extracted from the main body of the record when it is placed
in the &FILEKEY system variable. This can help when processing UDBs using alternate indices, as the relative
position of variables having data assigned into them does not change. It may therefore be possible to use
common processing for both base and alternate index processing. In such a case, no field separator is inserted.

Default: KEYXTR
Note: For more information about using this facility, see Network Control Language Programming.

•  LABEL | NOLABEL
LABEL

Specifies that the label which is the subject of an &GOTO or &GOSUB must exist. If an &GOTO or &GOSUB is
attempted to a label which has not been defined, the procedure terminates with an error.

NOLABEL
Specifies that an &GOTO or &GOSUB to an undefined label does not terminate the procedure but instead passes
control to the statement following the &GOTO or &GOSUB. Using NOLABEL can significantly simplify procedure
writing. It eliminates the use of multiple &IF statements to determine the course of action to be taken and permits
immediate branching to the appropriate point. If the label to which the branch is attempted is not defined, the
statement following the &GOTO or &GOSUB is executed. This can have major performance advantages over
conventional methods.
Where possible, the &CONTROL NOLABEL technique should be used where a large number of branch
conditions are possible, for example in a procedure that is written to process VTAM messages.
In this case, each message commences with a message number (in the format ISTnnnn) which is associated with
the type of processing required for that message. The message number can therefore be used as the label to be
the target of an &GOTO.
In the following example, the &INTREAD statement is being used to request that the next VTAM message be
presented to the procedure following the issuing of the command via the &INTCMD statement:
&CONTROL NOLABEL NODUPCHK

&INTCMD D LU1 .READ

      &INTREAD ARGS      &GOTO .&1

      -* Unexpected messages will drop past the &GOTO

       &WRITE ALARM=YES DATA=UNEXPECTED VTAM MSG &1 &2 +

            &3 &4 &5 &6

      &GOTO .READ

      -* Processing for expected messages follows
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.ISTnnnI

.ISTnnnI

 :

         perform processing

 : &GOTO .READ

      -* End of output message from VTAM comes here

.IST314I

&END

Default: LABEL
•  LOOPCHK | NOLOOPCHK 

Determines whether an NCL procedure is terminated in error due to excessive looping.
LOOPCHK

Specifies that the procedure is flushed if the &LOOPCTL setting is exceeded.
NOLOOPCHK

Specifies that a procedure is not flushed.
Default: NOLOOPCHK

•  MDOCHK | NOMDOCHK 
Determines whether an NCL procedure is terminated in error if it encounters a Mapping Services error.

MDOCHK
Specifies that the procedure is flushed if, on an &ASSIGN statement, the &ZMDORC is set to 8 or higher.

NOMDOCHK
Specifies that the user is responsible for handling all Mapping Services errors.

Default: NOMDOCHK
• PAKEYS | NOPAKEYS
PAKEYS

Specifies that the procedure intends to process terminal PA keys. If the user presses a PA key, control is returned
to the procedure following a full-screen panel display, and the &INKEY variable is set to the value of the PA key
pressed, which may be PA1, PA2, or PA3. If IPANULL=YES is specified on the #OPT statement on the panel
definition, all input screen variables are nulled and internal validation bypassed. If IPANULL=NO is specified, all
input variables retain their contents unmodified, as at the time the panel was displayed. No data is entered when
using PA keys, and any data entered into input fields is lost. If two windows are open and both are eligible to
receive PA key notification, it is indeterminate which window will receive such notification. PAKEYS applies to full-
screen processing only.

NOPAKEYS
Specifies that the procedure is not interested in processing PA keys from the terminal. Pressing a PA key simply
results in the terminal keyboard being unlocked.

Default: NOPAKEYS
• PANELID | NOPANELID
PANELID

Specifies that the name of the current panel is to be displayed in the upper left hand corner of the panel. The
panel name is displayed only if the panel contains some data on the first line and no field characters in the first 12
positions of the first line. The panel name overwrites any data in these first 12 positions. PANELID applies to full-
screen processing only.

NOPANELID
Specifies that the current panel name is not to be displayed in the first 12 positions of the first line of the panel.
NOPANELID applies to full-screen processing only.

Default: NOPANELID
• PANELRC | NOPANELRC
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PANELRC
Specifies that a procedure using an &PANEL statement to display a full-screen panel is designed to accept return
codes from Panel Services that indicate specific processing conditions. The return code are available in the
&RETCODE system variable on return from the &PANEL statement.
When processing with PANELRC, it is possible for the procedure to obtain notification of special situations that
can assist in performing more advanced processing. For example, when using PANELRC it is possible to obtain
the name of a field that has failed internal validation and to provide appropriate help information, or to determine
that a requested panel does not exist and to avoid termination of the procedure. PANELRC applies to full-screen
processing only.

NOTE
For more information about the PANELRC operand, see Network Control Language Programming.

Possible return codes are:

• 0 -- One or more fields on the panel have been entered or modified. All validation that was to be performed by
Panel Services (for example, EDIT=NUM) has been completed without errors. Used in conjunction with return
code 4 a procedure can determine if displayed data has been modified and therefore warrants validation and
perhaps updating on a file. If an asynchronous panel operation was being performed, return code 0 means that
the display will not be performed because input is available from the preceding display of the same panel. The
procedure should process the input received before re-displaying the panel.

• 4 -- No fields on the panel have been modified since it was last displayed. It is the responsibility of the panel
designer to allow for the situation where a panel is redisplayed, perhaps to flag a field in error, and this return
code is then used to determine if any fields have been modified. This return code applies only to the last
iteration with the terminal operator. If an asynchronous panel operation was being performed, return code 4
means that the panel display will not occur because input is available from the earlier display of the panel.

• 8 -- Panel Services field validation detected an error. The &SYSFLD variable contains the name of the input
field in error and &SYSMSG contains the text of the error message that describes the error condition (for
example, FIELD NOT NUMERIC). The procedure can take any appropriate action, including modifying
the message text in &SYSMSG or displaying help information. If the panel has been designed to take
advantage of #OPT statement ERRFLD processing facilities and the ERRFLD operand is specified as
ERRFLD=&SYSFLD then a re-display of the panel will perform normal error processing and position the cursor
to the field in error. This return code is ideal for escaping from a panel where one or more fields have been
specified as REQUIRED=YES.

• 12 -- For synchronous &PANEL statements, 12 indicates that the INWAIT timer period has expired. No
operator input has been made. The &INKEY system variable will be set to null. For asynchronous operations,
12 indicates that the panel display request has been accepted and the panel has been scheduled for display.
If the same panel was displayed earlier and is being refreshed or updated, this indicates that no input was
received from the earlier display.

• 16 -- The requested panel could not be found on the panels data set or a syntax error occurred preventing the
panel display. The &SYSMSG system variable contains an explanation of the error.

NOPANELRC
Specifies that a procedure using an &PANEL statement to display a full-screen panel is not designed to accept
return codes from Panel Services. Panel Services is to perform all processing. NOPANELRC applies to full-screen
processing only.
When NOPANELRC is in effect the following actions corresponding to the return codes provided by PANELRC will
occur:
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• Fields changed -- Must be determined by procedure.
• No fields changed -- Must be determined by procedure.
• Field in error -- Internal validation errors are processed by Panel Services. Redisplay of panels for error

messages is automatic.
• INWAIT expired -- Must be determined by procedure. &INKEY variable is set to null.
• Invalid panel name -- NCL procedure terminates with an appropriate error message.

Default: NOPANELRC
• PFKMAP | NOPFKMAP
PFKEYMAP

Specifies that the &INKEY variable (which is set to the value of the key used to input from a full-screen panel, for
example, F1, F13) are to be set to a value in the range F1 to F12 when input results from the use of F13 to F24.
Keys F13 to F24 are be mapped as F1 to F12. This can simplify the processing performed within the procedure as
it need not cater for keys F13 to F24.

NOPFKMAP
Specifies that mapping of function keys is not to be performed. Keys F13 to F24 are presented unchanged and
the NCL procedure must cater for them.

Default: NOPFKMAP
• PFKSTD | PFKALL | NOPFK
PFKSTD

Specifies that non-system function keys, plus F3/4 and F15/16, are to be passed to the procedure for processing.
Function keys F2/14 and F9/21are still processed by the system as SPLIT and SWAP keys. PFKSTD applies to
full-screen processing only.

PFKALL
Specifies that all function keys are to be passed to the procedure for processing. Unless appropriate support
is included in the NCL procedure, this option nullifies the use of split-screen operation. PFKALL applies to full-
screen processing only.

NOPFK
Specifies that only non-system function keys are to be passed to the procedure for processing, following input
from a full-screen panel. &INKEY is set to the value of the key pressed. System function keys are: F3/4, F15/16,
F2/14, and F9/21. The use of F3/4 or F15/16 terminates (flushes) the procedure if this option is in effect. NOPFK
applies to full-screen processing only.

Default: NOPFK
• RECCHK | NORECCHK
RECCHK

Specifies that NCL is to test for recursive processing when invoking new nesting levels. NCL prevents a
procedure of the same name as that already in use at a higher level from being invoked, as it could result in a
recursive processing loop.

NORECCHK
Specifies that NCL is not to check for potential recursive processing when invoking new NCL nesting levels. When
this option is used it is the responsibility of the procedure to ensure that recursive processing is not possible.
Failure to adhere to this requirement may adversely effect other parts of the system.

Default: RECCHK
• RESCAN | RESCAN1 | NORESCAN
RESCAN

Specifies that if NCL encounters an ampersand (&) within the value of a variable during substitution, then it
treats it as an embedded variable name and not as data. The embedded variable name is subject to iterative
resubstitution to a maximum of 16 times. For example, in the construction:

 883



 Netmaster® Shared Content Library 12.2

&CONTROL NORESCAN

&A = &CONCAT & TIME (&A value is &TIME)

&WRITE DATA=&A

&A is displayed as having a value of the character string &TIME.
In the construction:
&CONTROL RESCAN

&A = &CONCAT & TIME (&A value is &TIME)

&WRITE DATA=&A

&A is displayed as having a value of the character string 12.00.00, assuming the time is midday.
&CONTROL RESCAN is useful for resolving the value of variables passed to a nested or started NCL procedure
when the parameters passed contain the names of other variables.

RESCAN1
Specifies that if, during substitution, NCL encounters an ampersand (&) within the value of a variable, then it
treats it as an embedded variable name, not as data. There is no iterative resubstitution.

NORESCAN
Specifies that if, during substitution, NCL encounters an ampersand (&) within the value of a variable, it is to be
treated as data, not as an embedded variable that is to be resubstituted.

Default: NORESCAN
•  RNGLIM | NORNGLIM 

Specifying RNGLIM sets a limit of 64 on the operational range of the &ASSIGN statement when creating or modifying
groups of variables. This is used to prevent logic errors (causing excessive numbers of variables to be created) in
procedures that use &ASSIGN. RNGLIM does not restrict the range of variables that is deleted by &ASSIGN.
If very large numbers of variables are to be processed in one &ASSIGN operation, then use NORNGLIM to remove
the limit of 64. NORNGLIM specifies that no range restriction is imposed on the ability of the &ASSIGN statement to
generate groups of variables.
Default: NORNGLIM

•  SAVE | NOSAVE
SAVE

Specifies that when a nested procedure is invoked the current &CONTROL values are to be saved and
automatically restored on return from the nested level. This ensures that any changes made to &CONTROL
options by the nested level do not impact the current level. Thus, changes made to &CONTROL in the lower level
impact only that level and other levels that it may invoke, and the saved values are restored on return.

NOSAVE
Specifies that &CONTROL values are not to be saved prior to invoking a nested level. Thus, changes to
&CONTROL that are made in lower nesting levels remain in effect on return to this level. If NOSAVE is specified,
it is the procedure's responsibility to ensure that changes to &CONTROL do not affect subsequent processing.

Default: SAVE
•  SHAREW | NOSHAREW
SHAREW

Specifies that the issuing procedure is prepared to allow other NCL processes, executing in the same NCL region
processing environment associated with the same window, to issue &PANEL statements to take over the window
display area.
If a procedure executes a &CONTROL SHAREW statement, any other process may obtain control of the display
area. No indication is provided if any other process does obtain control of the window display area.
For this reason, &CONTROL with no operands does not reset SHAREW.
&CONTROL SHAREW status becomes effective when the issuing process obtains the right to ownership of the
window.
If INWAIT=0 is specified on the panel definition, control does not return to the issuing procedure until the panel
has been displayed.
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NOSHAREW
Specifies that the issuing procedure is not prepared to allow any other process in the same NCL region to obtain
control of the window display area by issuing &PANEL statements. If the procedure that executes an &CONTROL
NOSHAREW statement does not actually have control of the window, then the status has no effect until the
process obtains control of the window.
NOSHAREW is used when executing a process that needs to guarantee that no other process overwrites its
information display.

Default: SHAREW
• SHRVARS | SHRVARS=* | (pref,…,pref) | (*,pref,…,pref) | NOSHRVARS | NOSHRVARS=* | (pref,…,pref) | (*,pref,

…,pref)
SHRVARS

Specifies that all user variables that exist when another nested procedure is invoked are to be shared with the
nested procedure. When the nested procedure ends, all variables, including any new ones created by the nested
level, are returned to the higher level. Variables deleted by the nested procedure are not reinstated on return.
The sharing of variables offers great flexibility in the design of modular procedures, as no limits are placed on the
amount of data passed between the levels. The SHRVARS option only affects the next immediate level. If it in turn
invokes another procedure, variables are not shared unless explicitly requested by another SHRVARS statement
at that level.
SHRVARS does not affect the use of variables as parameters on an EXEC command. However, care must be
taken when sharing variables such as &1, &2, and so on, since parameter variables specified on EXEC cause
creation of variables &1, &2, and so on for the new procedure, which override the &1 and &2 variables of the
invoking procedure.
&RETURN may be used to return variables that supplement any variables implicitly shared between procedures
as a result of SHRVARS operation. This is ideal for returning an error message from a nested procedure, for
example in the &SYSMSG variable.

SHRVARS=* | (pref,…,pref) | (*,pref,…,pref)
Specifies that sharing of variables is allowed between procedures in the same NCL process, but specification of
prefix allows sharing only of generic ranges of variables. For example:
&CONTROL SHRVARS=(AB,DE)

allows sharing of only those variables that have names beginning with &AB or &DE. Other variables used by the
sharing procedures are private. A maximum of 16 prefixes is specified. If multiple SHRVARS (or NOSHRVARS)
statements are processed in a procedure the most recent takes effect and overrides any earlier specification.
SHRVARS=* means that a procedure is to share all generic prefixes that it was passed when it was invoked with
any procedure that it in turn invokes. This allows different procedure nesting levels to share the same range of
variables without explicit knowledge of the generic prefixes.
SHRVARS=(*,pref,…,pref) indicates that in addition to sharing all generic prefixes that it was passed when
invoked the procedure wishes to share the further prefixes defined by pref with any procedure that it in turn
invokes.

The SHRVARS option allows sharing of variables between procedures within the same NCL process. It does not imply
any sharing of variables between a process and any other process that it may invoke using a START command, since
the START command invokes a new NCL process.

NOSHRVARS
Specifies that variable sharing is not to be performed. In this case, data is passed on the EXEC command and is
presented to the nested procedure in the variables &1, &2, and so on.

NOSHRVARS=* | (pref,…,pref) | (*,pref,…,pref)
Specifies that variable sharing is to occur between the current procedure in an NCL process and any that it
executes, except for the variables that have names starting with the nominated generic prefixes. For example, a
procedure that issues the statement:
&CONTROL NOSHRVARS=(WK,TST)
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shares all variables except those beginning with &WK and &TST. This option allows procedures to retain private
groups of variables which are not shared by (or returned by) nested procedures. A maximum of 16 prefixes is
defined. If multiple NOSHRVARS statements are processed within a procedure, the most recent takes effect.
NOSHRVARS=* means that a procedure wishes to operate with the same exception list with any procedure it
invokes as it was passed when it was invoked. This allows nesting levels to share (or exclude) the same range of
variables without explicit knowledge of the generic prefixes involved.
NOSHRVARS=(*,pref,…,pref) indicates that, in addition to the generic prefix exception list that it was passed
when it was invoked, a procedure wishes not to share the additional generic prefixes as defined by pref.

Default: NOSHRVARS
•  SUB | NOSUB
SUB

Specifies that all procedure statements, with the exception of comment lines that start with the suppression
character (-*), are to be scanned, and that variable substitution is to be performed.

NOSUB
Specifies that variable substitution is no longer to be performed. &IF statements, &GOTO statements, and
commands are still to be executed, but without prior substitution of variables. Substitution resumes when the
next &CONTROL SUB statement is encountered during processing. The substitution process scans all lines
for variables that commence with an ampersand (&). Unrecognized variables, which do not currently have
an assigned value, are regarded as nulls and are eliminated from the command string. Thus, if comments or
commands are to contain words that include an ampersand, the NOSUB control variable must be used to stop the
substitution process from eliminating the potential variable from the string.

Default: SUB
• TRACE | NOTRACE | TRACELOG | TRACELAB | TRACEALL
TRACE

Specifies that statements are to be displayed after variable substitution and prior to execution. Message N03802
is issued with the number of the statement being executed and the substituted text of the statement. Tracing is
used during the development of procedures to ensure their correct operation. If tracing is active when an &PANEL
statement is issued, any panel control statements in the panel definition are traced after variable substitution has
been completed. Statements are displayed at the operator's terminal only, and not written to the activity log. For
example:
&CONTROL TRACE NOINTLOG ALIGNR

Tracing can generate a large amount of output and should be used at selective points within the procedure. The
system limits the maximum number of trace messages that is generated by an NCL procedure. This limit is set by
the SYSPARMS NCLTRMAX command and defaults to 100. When this limit is reached, tracing is automatically
terminated. Trace messages are not sent to the system log unless the TRACELOG operand is used.

NOTRACE
Cancels a previous &CONTROL TRACE, TRACEALL, or TRACELOG statement.

TRACELOG
Specifies that tracing of NCL statements is written to the system log and that the statements are not displayed at
the terminal of the operator.

TRACELAB
Specifies that only procedure labels are traced. TRACELAB requires either TRACE or TRACELOG to start
tracing. NOTRACE resets the TRACELAB option. A label trace includes details of the statement number,
procedure name, and the NCL ID for labels only. TRACELAB is used to provide a summary trace to analyze
overall procedure flow, perhaps across multiple procedures.

TRACEALL
Specifies the provision of expanded trace information. Standard trace information is restricted, to limit the amount
of data displayed. TRACEALL requests that, in addition to the standard information, the N03802 trace message is
to include the name of the processing procedure and its NCL ID.
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Default: NOTRACE
•  UCASE | NOUCASE
UCASE

Specifies that, during assignment processing, the lowercase characters 'a' to 'z' are converted to uppercase when
they are placed in the receiving variable. The equals symbol (=) indicates an assignment statement and implies
movement of data into the target variable to the left of the statement.
When operating in a system in which the SYSPARMS DBCS=YES option is set, the UCASE and NOUCASE
operands are ignored.

NOUCASE
Specifies that, during assignment processing, data is not converted to uppercase.

Default: UCASE
•  USRCMD | NOUSRCMD 

Affect REPL equates only.
USRCMD

Specifies that REPL equates replace commands issued within the procedure, if a matching REPL equate exists.
USRCMD specifies that EQUATE processing is enabled for commands strings within this procedure. If a string
has a corresponding EQUATEd text value, that value is used as a replacement for the EQUATEd command string.

NOUSRCMD
Specifies that REPL equates do not replace commands issued within the procedure, even if a matching REPL
equate exists.
NOUSRCMD specifies that EQUATE processing is disabled for command strings within this procedure, even if a
corresponding EQUATE exists.

Default: NOUSRCMD
•  VARSEG | NOVARSEG
VARSEG

Specifies that multiword variables that are passed to a nested procedure or that are received using an &INTREAD
are to be segmented into individual variables on entry to the nested level or on completion of the &INTREAD.
Each word of a multiword variable is separated and placed in the next sequential variable (for example, &1, &2,
…, and &n).

NOVARSEG
Specifies that multiword variables that are passed to a nested procedure or that are received using an &INTREAD
are not to be segmented. Variables remain unchanged on entry to the nested procedure or on completion of the
&INTREAD. An alternative to the passing of data on the EXEC command is to use the SHRVARS operand to
share all variables between the two procedures.

If variables containing hexadecimal data contain embedded blanks (X'40'), the variables are segmented regardless of
the VARSEG or NOVARSEG operand. To avoid segmentation, code the following statement:
&CONTROL NOVARSEG &A=&FILEKEY -EXEC PROCB &A

instead of:
&CONTROL NOVARSEG -EXEC PROCB &FILEKEY

Null characters (X'00') are converted to blanks (X'40') by this process.
Default: VARSEG

&DATECONV
The &DATECONV built-in function does either of the following:

• Converts one date format to another.
&DATECONV DATExdate [ = ] DATEy [ variation ]

• Subtracts two dates.
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&DATECONV DATExdate1 - DATEydate2

&DATECONV must be used to the right of an assignment statement.

You can use &DATECONV to reformat a date from one NCL date form to another NCL date form. In addition, you can
optionally adjust the date by a number of days.

You can also use &DATECONV to subtract two dates.

DATEx formats are shown in the following table:

 DATEx   Format  DATEx   Format 
 x = 1

2
3
4
5
6
7
8 

YY.DDD
DAY DD-MON-YYYY
DD-MON-YYYY
DD/MM/YY
MM/DD/YY
YY/MM/DD
YYMMDD
YYYYMMDD

 x = 9
10
11
12
13
14
16
17 

 nnnnnn (days since
1/1/0001)
YYYYMMDDHHMMSSpHHMM
YYYYMMDDHHMMSS.FFFFFFpHHMM
DD/MM/YYYY
YYYY/MM/DD
MM/DD/YYYY
YYYY.DDD
YYYYDDD

For date 10, p in the format is plus (+) or minus (-).

For date 11, YYYYMMDDHHMMSS is local time. p is plus (+) where local time is ahead of GMT; otherwise, p is minus (-).
HHMM is the offset for GMT.

 Operands: 

For reformatting a date from one NCL date form to another NCL date form, this built-in function has the following format:

&result = &DATECONV DATEx &indate [ = ] DATEy [ variation ]

DATEx
Indicates the date format for the input date (that is, the date to convert) where x is a number. The format of the
date is the same as the format of the date returned by the corresponding &DATEn system variable. See the
previous table for the actual formats supported.

date1
A date string with format DATEx, specifying the input date.

DATEy
The date format required after the conversion. This format must be one of the NCL supported date formats
&DATE1 to &DATE17 (excluding &DATE15).

variation
Specifies the number of days to vary the converted date, with respect to the original date. This variation is positive
or negative, with NO space allowed anywhere from the sign to the end of the value. The variation can also be
used to add or subtract a value, using the following format:
{ + | - }dddd.hhmmss.ffffff

This format must begin with a sign, followed by the number of days (any integer including 0 up to 2147483647 is
acceptable), then optionally a period followed by hours, minutes and seconds, and optionally fractions of a second
to microseconds. This operand is useful when using DATE10 and DATE11 formats to determine the exact date
and time for some future or past interval.

For subtracting two dates, this built-in function has the following format:

&result = &DATECONV DATExdate1 - DATEydate2
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DATEx
The format of the first date, where x is a number. The format of the date is the same as the format of the date
returned by the corresponding &DATEn system variable. This format must be one of the NCL supported date
formats &DATE1 to &DATE17 (excluding &DATE15). See the previous table for the actual formats supported.

date1
A date string with format DATEx, specifying the first date.

DATEy
The format of the second date format, where y is a number. The format of the date is the same as the format of
the date returned by the corresponding &DATEn system variable. This format must be one of the NCL supported
date formats &DATE1 to &DATE17 (excluding &DATE15). See the previous table for the actual formats supported.

date2
A date string with format DATEx, specifying the second date.
The value returned is date1 - date2, where the sum or difference is one of the following forms:

• { + | - } dddd 
• { + | - } ddddhhmmss 
• { + | - } dddd.hhmmss 
• { + | - } dddd.hhmmss.ffff 
• { + | - } ddddhhmmssffffff 

The form where .hhmmss is present is returned only if either input date is DATE10, while .hhmmss.ffffff is returned
only if either input date is DATE11. dddd is an integer with a maximum absolute value of 2,147,483,647.
If you specify an invalid source date format or value, or if the resultant date exceeds the maximum date supported
(that is, 31st December 2099) the target variable is set to nulls.

 Examples: 

&TODAY = &DATE1 &YESTERDAY = &DATECONV DATE1 &TODAY DATE2 -1

converts the system date of today (format YY.DDD), to the system date of yesterday (format DAY DD-MMM-YYYY)

&UPDATED = 90.360 &UPDATED = &DATECONV DATE1 &UPDATED DATE2

converts &UPDATED to WED 26-DEC-1990

&EXPIRES = 32.360 &EXPIRES = &DATECONV DATE1 &EXPIRES DATE2

converts &EXPIRES to SAT 25-DEC-2032

 Notes: 

NOTE
&DATECONV lets you present date formats consistently for individual users, or systemwide. NCL procedures
can be written using a standard internal date format. This format can then be tailored for system users
depending upon other parameters such as language codes.

When converting from date formats with a two-digit year (YY) to a format with a four-digit year, the century is assumed as
follows:

• If the year number (YY) for the original source variable is less than 50, the century is calculated as 20.
• If the original year (YY) is greater than or equal to 50, the century is calculated as 19.

When adjustment by a specific variation crosses the century boundary, the adjustment is performed first and the century
of the resultant yy value is determined as described previously.

When the target date is DATE11, the output is normalized to be GMT with the system zone offset.
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In general, the input and output dates are assumed to be local dates and times. If the input date is either DATE10 or
DATE 11, the resultant date is calculated by taking into account the difference between the input time zone and the local
time zone.

For example, if the local time zone is +1000:

&DATECONV DATE10 19920630143622+0000 DATE2

produces a result of WED 01-JUL-1992.

&DEC
The &DEC built-in function returns the decimal equivalent of a hexadecimal value.

&DEC hexadecimalvalue

&DEC must be used to the right of an assignment statement.

 Examples: &DEC 

&NUM = &DEC FFFF         -* &NUM is set to 65535

&NAMELEN = &DEC &HEXLEN  -* &NAMELEN is set to a decimal

                         -* length

                         -* for example, if &HEXLEN is 10

                         -* then &NAMELEN is set to 16

 Notes: 

• Hexadecimal values in the range 0 to 7FFFFFFF are returned as positive integers 0 to 2,147,483,647.
• Hexadecimal values FFFFFFFF to 80000001 are returned as -1 to -2,147,483,647.
• Values outside these ranges or invalid hexadecimal characters cause an NCL error.

&DECODE
The &DECODE verb decodes all or part of an MDO, creating logical ASN.1 components from a serial byte string.

This verb has the following format:

&DECODE MDO=targetmdo

      [ { [ TRANSLATE={ NO | ISO | DEC | ASCII } ]

            SRC_CHARSET=name

          [ TGT_CHARSET=name ]

          [ SINGLE_SUB=xx ]

          [ DOUBLE_SUB=xxxx ] } ]

      [ TRANSFER={ NO | BER } ]

      [ FROM MDO=sourcemdo ]

An NCL procedure can decode all or part of an MDO from a serial byte stream, after transmission using the &DECODE
verb.

Operands:

MDO=targetmdo
(Mandatory) It identifies the target component for the decode operation. The target MDO name is:
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• A stem name (for example, MDO=ROSE) indicating that the target is an entire MDO
• A compound name (for example, MDO=CMIP.GETARG) indicating that the target is a component within the

MDO

In both cases, the MDO must exist and be mapped, or the request fails.
TRANSLATE={ NO | ISO | DEC | ASCII }

(Optional) Specifies the translation of character strings. If TRANSLATE=NO is specified, or defaulted, no
character set translation occurs. Otherwise, character strings are translated using the character set specified by
this operand.
During translation, all character codes are assumed to be from the indicated character set and are translated to
their EBCDIC equivalent. Source graphic characters that do not have an equivalent translation are translated to
blanks. Control characters are translated to nulls. When used with a transfer syntax, translation takes place after
decoding. When used without a transfer syntax, no source MDO is specified and the target MDO is modified in
place.
Specification of this operand precludes the use of SRC_CHARSET, TGT_CHARSET, SINGLE_SUB, and
DOUBLE_SUB.

SRC_CHARSET=name
(Optional) Names the source character set. If this operand is specified, the TRANSLATE operand cannot be
specified.
Use SRC_CHARSET instead of TRANSLATE to specify translation using the Advanced Translation Facility (ATF).

TGT_CHARSET=name
(Optional) Names the target character set. If this operand is specified, the TRANSLATE operand cannot be
specified.
TGT_CHARSET defaults to SOLVE. However, you can specify any other character set name to indicate that you
want to translate to that character set.

SINGLE_SUB=xx
(Optional) Specifies an overriding target one-byte substitution character. The value is in two hexadecimal
characters. For example, to replace all untranslatable characters with an EBCDIC question mark, code
SINGLE_SUB=3F (assuming TGT_CHARSET=ASCII).

DOUBLE_SUB=xxxx
(Optional) Specifies an overriding target two-byte substitution character. The value is in four hexadecimal
characters.

TRANSFER={ NO | BER }
(Optional) Specifies the use of transfer syntax when decoding. If NO is specified, or defaulted, no decoding takes
place. TRANSFER=BER indicates the use of Basic Encoding Rules as the transfer syntax.
When a transfer syntax is specified, the FROM operand is required to indicate the sourcemdo, which is treated
as a serial byte stream. Decoding takes place in accordance with the definition of the target MDO, and the
result is placed into the target MDO. If translation was also requested (by specifying the TRANSLATE operand),
translation of the target component character strings occurs after decoding.
If the TRANSFER operand is omitted, or TRANSFER=NO is specified, no decoding takes place, and the FROM
keyword and source MDO cannot be specified.

FROM MDO=sourcemdo
This operand is mandatory and identifies the source component for the decode operation. The source MDO name
is:

• A stem name (for example, MDO=ROSE) indicating that the source is an entire MDO
• A compound name (for example, MDO=CMIP.GETARG) indicating that the source is a component within the

MDO
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Return Codes:

&RETCODE &ZFDBK Meaning
0 0 All data successfully decoded
4 0 Input was empty-no data was decoded
 1 Unexpected trailing octets were ignored
 2 End-of-contents octets were assumed
8 1 Data invalid, could not be decoded
 2 Mandatory component missing
 3 Expected tag not found
 4 Invalid length encoding
 5 Invalid tag encoding
 6 Invalid contents encoding
 7 Incorrect multiple tagging
 8 Incorrect recurring tag (within a

SEQUENCE OF or SET OF type)
 9 Tag value exceeds implementation limit
 10 Length value exceeds implementation limit
 11 Data value exceeds implementation limit
12 0 Undefined MDO name referenced

For &RETCODE 4, the &SYSMSG variable contains a warning message describing the condition.

NOTE
For &RETCODE 8, the &SYSMSG variable contains an error message describing the component in error, the
position in the data stream where the error was encountered, and the actual error condition.

Notes:

• When communicating with other open systems, it is necessary to encode data for transmission in a manner
understood by both parties. This means that both systems need only agree on the format of the transmitted data, and
not how that data is processed or kept locally in each system.
A transfer syntax describes the format of the transmitted data. The transfer syntax formally defines the rules for
converting an abstract data structure as defined by the abstract syntax into a serial data stream.
Mapping Services uses Abstract Syntax Notation One (ASN.1), defined by ISO 8824 as the abstract syntax used to
describe data structures within your product region. It also uses Basic Encoding Rules (BER) defined by ISO 8825, as
the transfer syntax used to serialize data for transmission.
Using the &ENCODE verb, an NCL procedure can encode all, or part of an MDO, into a serial byte stream, ready
for transmission. Often, this process must take place in stages, as some ASN.1 structures require that various
substructures are already encoded elsewhere before the structure itself is encoded. To cater for this requirement,
encoding takes place from one MDO to another. When all encoding is complete the final MDO is transmitted as a serial
byte stream.
The &DECODE verb provides the reverse process, creating the logical ASN.1 components from a serial byte stream.
In addition to the serialization of data for transmission, the &ENCODE and &DECODE verbs provide the ability to
translate between the ASN.1 defined character sets into the local format, EBCDIC.

• Use of some operands implies the use of Advanced Translation Facility (ATF) for translation.

Example1:

&DECODE MDO=CMIP.GETARG TRANSLATE=DEC
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&DECODE MDO=ROSE TRANSLATE=ISO TRANSFER=NO

In these examples, components present in targetmdo, and defined as ASN.1 character strings, are translated from the
indicated character set to their EBCDIC equivalent.

Example 2:

&DECODE MDO=CMIP.GETARG TRANSFER=BER FROM +

        MDO=ROSE.RDIVAPDU

&DECODE MDO=ROSE TRANSLATE=NO TRANSFER=BER FROM +

        MDO=BYTESTR

&DECODE MDO=ROSE TRANSLATE=DEC TRANSFER=BER FROM +

        MDO=BYTESTR

These examples show decoding of a serial byte stream into targetmdo, with character string translation from the indicated
character set, if any, to EBCDIC.

Example 3:

&DECODE MDO=BUD SRC_CHARSET=UNICODE

This example translates character data in the MDO BUD from Unicode to EBCDIC.

&DELAY
The &DELAY verb interrupts processing of a procedure for the specified number of seconds.

This verb has the following format:

&DELAY nnnn [ .nn ]

The verb lets you provide a pause during procedure execution, perhaps to allow time for another event to complete.

 Operands: 

nnnn.nn
The number of seconds for which processing is to be suspended. This number can range from 0 to 9999.99
seconds (2 hours, 46 minutes 39.99 second maximum).
A delay period of 0 seconds specified for the &DELAY statement creates a pseudo-wait where this NCL
procedure allows control to be passed to other NCL tasks. Execution will be resumed as soon as the workload
allows.

 Examples: &DELAY 

&DELAY 15  -*Suspend the procedure for 15 seconds

&DELAY 0.5 -*Suspend the procedure for half a second

 Notes: 

• You can interrupt a procedure that has suspended processing with an &DELAY statement, by issuing a GO or FLUSH
command:

• GO causes processing to resume immediately after the &DELAY statement.
• FLUSH causes the entire procedure to terminate.

 See Also: 

• The &INTCMD and &INTREAD verb descriptions for synchronized event processing.
• The AT and EVERY command descriptions, in the Online Help, for time-controlled execution.

 893



 Netmaster® Shared Content Library 12.2

&DO
&DO groups a sequence of NCL statements together to form a logical program function block.

The group is delimited by a &DOEND statement.

An &DO group is usually executed after an &IF or &ELSE statement, but is coded anywhere in a procedure to help
structure your code. There is no limit to the nesting levels of &DO constructions.

The main advantage of &DO grouping is to allow the use of structured programming techniques and thereby minimize or
eliminate the use of multiple &GOTO statements.

 Examples: &DO 

&IF &DAY = WED &THEN +

 &DO

 -*  

 -* Other NCL statements

 -*

 &DOEND

&ELSE +

 &DO

 -*  

 -* Other NCL statements

 -*

 &DOEND

&DO groups must be terminated by an &DOEND statement, that is, &DO and &DOEND statements must be paired.
Unbalanced pairs cause syntax errors at load time.

&DOEND
&DOEND signifies the logical end of a group of statements that starts with &DO, &DOWHILE, or &DOUNTIL.

&DOEND

All &DO, &DOWHILE, or &DOUNTIL statements must be paired with a corresponding &DOEND statement. Unbalanced
occurrences cause syntax errors.

 Examples: &DOEND 

&IF &DAY = SAT &THEN +

 &DO

 -* 

 -* Other NCL statements

 -* 

 &DOEND

&ELSE +

&DO   &I = 1

  &DOWHILE &I LE 100

 -* 

 -* Other NCL statements

 -*  

 &I = &I + 1

 &DOEND

&DOEND
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&DO groups must be terminated by an &DOEND statement, that is, &DO and &DOEND statements must be paired.
Unbalanced pairs cause syntax errors at load time.

&DOM
The &DOM verb issues an MVS DOM to erase a non-roll delete WTO.

This verb has the following format:

&DOM ID=domid

The verb lets an NCL procedure issue an MVS DOM (delete-operator-message). Typically, this would be sometime after
the procedure had issued an &WTO verb to send an NRD message for display on system consoles. The &WTO verb
returns the DOMID in &ZDOMID. By saving this value in a user variable, the &DOM verb can use it later.

The &DOM verb is not supported on z/VM.

 Operands: 

ID=domid
Specifies the DOMID of the message to delete. domid must contain eight hexadecimal digits. The value returned
in &ZDOMID after an &WTO is in the correct format, as is the &AOMDOMID system variable value when a WTO
or WTOR message is current in an AOMPROC.
The eight hexadecimal digits consist of a two-digit system ID and a six-digit message ID.

 Examples: &DOM 

&WTO DESC=1 DATA=SEVERE MESSAGE......

&SAVEID = &ZDOMID

... do something else ....

&DOM ID=&SAVEID

&AOMREAD SET

&IF .&AOMMSGID = .id-that-MVS-never-deletes &THEN +

   &DOM ID=&AOMDOMID  -* we delete it.....

 Notes: 

When using &DOM, consider the following recommendations:

• Issue &DOM only with a valid DOMID. An invalid format DOMID (not eight hexadecimal digits) terminates the NCL
procedure. If the DOMID appears valid, but the actual number is not valid, the wrong message may be deleted.

• Delete messages only for a good reason. Indiscriminate deletion of critical messages can lead to severe operational
problems.

• The &DOM verb can also be used to delete NRD messages the system issues, which are not deleted by the system
itself.

&DOUNTIL
&DOUNTIL builds a conditional loop with a test at the bottom.

&DOUNTIL expression [ AND | OR expression .... ]

The &DOUNTIL loop is executed repetitively until the conditions specified in the expressions become true. When the test
succeeds, execution continues past the &DOEND statement paired with the &DOUNTIL statement.

 Operands: 
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expression
This expression acts as the test for the &DOUNTIL condition. The expression is evaluated at the bottom of the
loop:

• If not true the &DOUNTIL loop re-executes.
• If the expression is true, execution continues past the associated &DOEND statement.

Compounded expressions can be used, joined with AND or OR operators, but parentheses cannot be used.

 Examples: &DOUNTIL 

&DOUNTIL &A = 10 OR &B GT &A   

   &B = &B + 2

   &A = &A + 1

&DOEND

This simple loop is repeated until &A reaches a value of 10, or until &B reaches a value greater than &A, whichever
comes first.

&GOSUB .GETMSGS

&MSG0 = &STR the following messages were received

&CNT = 0

&DOUNTIL &CNT GE &MSGCNT

  &WRITE DATA = &MSG&CNT

  &CNT = &CNT + 1

&DOEND

&WRITE DATA=**End of messages**

NOTE
This example shows a routine for writing a stream of messages set up by the .GETMSGS subroutine. 

NOTE
The loop always executes once, therefore only the title and the end messages will be written if &MSGCNT=0.

 Notes: 

&DOUNTIL groups must be terminated by an &DOEND statement, that is, &DOUNTIL and &DOEND statements must be
paired. Unbalanced pairs cause syntax errors at load time.

&LOOPCTL is provided to control runaway looping. Iterations of loops during &DOWHILE and &DOUNTIL processing are
included in &LOOPCTL calculations.

&DOWHILE
&DOWHILE builds a conditional loop with the test at the top.

&DOWHILE expression [ AND | OR expression .... ]

The &DOWHILE loop is executed repetitively while the conditions specified in the expressions are true.

If initially false, the loop is not executed.

When the test fails, execution continues past the &DOEND statement paired with the &DOWHILE statement.

 Operands: 

expression
This expression acts as the test for the &DOWHILE condition and is evaluated at the top of the loop:

• If true the &DOWHILE loop executes.
• If the expression is false, execution continues past the associated &DOEND statement.
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Compounded expressions is used, joined with AND, or OR operators, but parentheses cannot be used.

 Examples: &DOWHILE 

&DOWHILE &A << 10  AND &A >> &B  

  &B = &B + 2  

  &A = &A + 1

&DOEND

This simple loop is repeated while &A is less than 10, and while &A is greater than &B.

&LINECNT = 1

&GOSUB .GETDATALINE

&DOWHILE &LINECNT <= 20 AND &RETCODE EQ 0

   &LINE&LINECNT = &DATALINE

   &LINECNT = &LINECNT + 1

   &GOSUB .GETDATALINE

&DOEND

&IF &LINECNT <= 20 &THEN +

   &LINE&LINECNT = &STR **END**

This example sets up the variables &LINE1 to &LINE20 to data returned from the .GETDATALINE subroutine (which can
read records from a file, for example). The loop is terminated by either reaching the end of the data available (that is,
the routine .GETDATALINE returns a non-zero return code) or when all the variables have been set (that is, when all the
variables have been set (that is, when &LINECNT reaches a value of 21). These variables can then be displayed on a
panel.

 Notes: 

&DOWHILE groups must be terminated by an &DOEND statement, that is, &DO and &DOEND statements must be
paired. Unbalanced pairs cause syntax errors at load time.

&LOOPCTL is provided to control runaway looping. Iterations of loops during &DOWHILE and &DOUNTIL processing are
included in &LOOPCTL calculations.

&ELSE
&ELSE provides an alternative logic path after &IF where the preceding &IF condition is false.

&ELSE { command | statement }

The &IF statement specifies a course of action when the condition being tested is true. By coding an &ELSE statement
with an &IF statement, an explicit course of action is specified whenever the &IF condition is false.

Where &ELSE is used to specify a false condition logic option, no &GOTO statement is required after a true condition.

&ELSE must be coded as a statement separate from the preceding &IF statement. If &ELSE is coded on an &IF
statement, it causes a syntax error.

 Operands: 

command or statement
This specifies the command or statement which is to be executed when the &IF condition is false. The command
or statement must be coded in the same statement as &ELSE.

 Examples: 

&IF &STATUS = ACTIVE &THEN +

 &DO

  -*
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  -* True Logic

  -*

 &DOEND

&ELSE +

 &DO

  -*

  -* False Logic

  -*

 &DOEND

.CONT

In this example, true logic is executed if &STATUS = ACTIVE. On completing true logic, processing resumes at the
label .CONT. If &STATUS is not equal to ACTIVE, the false logic after the &ELSE statement executes. When this
completes, processing also resumes at the .CONT label.

NOTE
 No &GOTO statement is required to direct the logic flow.

&ENCODE
The &ENCODE verb encodes all or part of an MDO into a serial byte stream, ready for transmission.

This verb has the following format:

&ENCODE MDO=sourcemdo

      [ { TRANSLATE={ NO | ISO | DEC | ASCII } |

          TGT_CHARSET=name SRC_CHARSET=name

        [ SINGLE_SUB=xx ]

        [ DOUBLE_SUB=xxxx ] } ]

      [ CHECK | TRANSFER={ NO | BER } ]

      [ INTO MDO=targetmdo ]

An NCL procedure can encode all, or part, of an MDO into a serial byte stream, ready for transmission using the
&ENCODE verb.

Operands:

MDO=sourcemdo
(Mandatory) Identifies the source component for the encoding operation. sourcemdo name is:

• A stem name, for example, MDO=ROSE (indicates that the source is an entire MDO)
• A compound name, for example, MDO=CMIP.GETARG (indicates that the source is a component within the

MDO)

TRANSLATE={ NO | ISO | DEC | ASCII }
Specifies the translation of character strings. If TRANSLATE=NO is specified, or defaulted, then no character set
translation occurs.
During translation, all character codes are assumed to be in EBCDIC and are translated to the indicated character
set. Source graphic characters that do not have a defined translation are translated to blanks. Control characters
are translated to nulls. When used with a transfer, syntax translation takes place before encoding, but does not
affect sourcemdo, the encoded results being placed into targetmdo. When used without a transfer syntax and
without the CHECK keyword, the source MDO is modified in place.
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TGT_CHARSET=name
Names the target character set. If this operand is specified, the TRANSLATE operand cannot be specified.
Use TGT_CHARSET instead of TRANSLATE to specify translation using the Advanced Translation Facility (ATF).

SRC_CHARSET=name
Names the source character set. If this operand is specified, the TRANSLATE operand cannot be specified.
SRC_CHARSET defaults to SOLVE. However, you can specify any other character set name to indicate that you
want to translate from that character set.

SINGLE_SUB=xx
(Optional) Specifies an overriding target one-byte substitution character. The value is in two hexadecimal
characters. For example, to replace all untranslatable characters with an EBCDIC question mark, code
SINGLE_SUB=3F (assuming TGT_CHARSET=ASCII).
This operand is valid only if TGT_CHARSET is specified.

DOUBLE_SUB=xxxx
(Optional) Specifies an overriding target two-byte substitution character. The value is in four hexadecimal
characters.
This operand is valid only if TGT_CHARSET is specified.

CHECK | TRANSFER={ NO | BER }
The CHECK operand specifies that sourcemdo is checked for syntax. No translation or data transfer actually
takes place, but the specified component is examined to determine whether it conforms to the abstract syntax
definition. All subcomponents are examined. Missing mandatory components or invalid data causes the process
to terminate.
The TRANSFER operand specifies the use of transfer syntax when encoding. If NO is specified (or defaulted),
then no encoding takes place. TRANSFER=BER indicates the use of Basic Encoding Rules as the transfer
syntax.
When the TRANSFER operand indicates use of a transfer syntax, the INTO keyword is required to indicate the
targetmdo. Encoding takes place in accordance with the definition of sourcemdo, and the resultant data stream is
placed into targetmdo. If translation was also requested (by specifying the TRANSLATE operand), translation of
source component character strings occurs before encoding, but sourcemdo is unaffected.
If the TRANSFER operand is omitted, or TRANSFER=NO is specified, no encoding takes place, and the INTO
keyword and targetmdo cannot be specified.

• A stem name (for example, MDO=ROSE) indicating that the target is an entire MDO
• A compound name (for example, MDO=CMIP.GETARG) indicating that the target is a component within the

MDO

INTO MDO=targetmdo
Specifies the target component for the encode operation. The operand is required when the TRANSFER operand
is used, but is otherwise invalid.
If a compound name is used, the MDO must exist and be mapped, or the request fails. If only a stem name is
provided, the request creates the MDO if it does not exist. The MDO can be connected to a map on a subsequent
NCL statement.

Return Codes:

&RETCODE &ZFDBK Meaning
0 0 All data successfully encoded
4 0 Input was empty-no data encoded
8 1 Data invalid-could not be encoded

2 Mandatory component missing
12 0 Undefined MDO name referenced
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For &RETCODE 4, the &SYSMSG variable contains a warning message describing the condition.

For &RETCODE 8, the &SYSMSG variable contains an error message describing the component in error, and the actual
error condition.

Notes:

• When communicating with other open systems, it is necessary to encode data for transmission in a manner
understood by both parties. This means that both systems need only agree on the format of the transmitted data, and
not how that data is processed or kept locally in each system.
A transfer syntax describes the format of the transmitted data. The transfer syntax formally defines the rules for
converting an abstract data structure as defined by the abstract syntax into a serial data stream.
Mapping Services uses Abstract Syntax Notation One (ASN.1), defined by ISO 8824 as the abstract syntax used to
describe data structures within your product region. It also uses Basic Encoding Rules (BER) defined by ISO 8825, as
the transfer syntax used to serialize data for transmission.
Using the &ENCODE verb, an NCL procedure can encode all, or part of an MDO, into a serial byte stream, ready
for transmission. Often, this process must take place in stages, as some ASN.1 structures require that various
substructures are already encoded elsewhere before the structure itself is encoded. To cater for this requirement,
encoding takes place from one MDO to another. When all encoding is complete the final MDO is transmitted as a serial
byte stream.
The &DECODE verb provides the reverse process, creating the logical ASN.1 components from a serial byte stream.
In addition to the serialization of data for transmission, the &ENCODE and &DECODE verbs provide the ability to
translate between the ASN.1 defined character sets into the local format, EBCDIC.

• The Advanced Translation Facility (ATF) only translates some data types.
Important differences exist between ATF and the &ENCODE/&DECODE verbs translation facility.
ENCODE could optionally translate from EBCDIC to ASCII, ISO, or DEC.
The differences between the ENCODE TRANSLATE=ASCII operation and the ATF translation from EBCDIC to ASCII
are:
– The ENCODE substitution character is X'20', whereas the ATF substitution character is X'1A'.
– ENCODE translates most control characters to X'20', not to their ASCII equivalents.
– ENCODE translates X'B0' in EBCDIC to X'5E' in ASCII. This character is the ASCII caret (^). However, B0 in

EBCDIC is not assigned.
The differences between the DECODE TRANSLATE=ASCII operation and the ATF translation from ASCII to EBCDIC
are:
– The DECODE substitution character is X'40', whereas the ATF substitution character is X'3F'.
– DECODE translates most ASCII control characters to X'00' (but other undefined characters get translated to X'40').
– DECODE absorbs the following ASCII characters (that is, no output character is generated): X'0F', X'8E', X'8F'.
Do not replace the use of ASCII translation in ENCODE/DECODE with ATF directly.

Example 1:

&ENCODE MDO=ROSE CHECK

This example validates that an MDO conforms to its defined abstract syntax definition.

Example 2:

&ENCODE MDO=CMIP.GETARG TRANSLATE=ISO

&ENCODE MDO=ROSE TRANSLATE=DEC TRANSFER=NO

In these examples, components present in sourcemdo, and defined as ASN.1 character strings, are translated from
EBCDIC to the indicated character set.

Example 3:
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&ENCODE MDO=CMIP.GETARG TRANSFER=BER INTO +

      MDO=ROSE.ROIVAPDU

&ENCODE MDO=ROSE TRANSLATE=NO TRANSFER=BER INTO +

      MDO=BYTESTR

&ENCODE MDO=ROSE TRANSLATE=ASCII TRANSFER=BER INTO +

      MDO=BYTESTR

In these examples, sourcemdo is encoded into a serial byte stream, with character string translation from EBCDIC to the
indicated character set, if any.

Example 4:

&ENCODE MDO=IN TGT_CHARSET=ASCII

This example translates character data in the MDO IN into ASCII.

Example 5:

&ENCODE MDO=IN TGT_CHARSET=JIS7 TRANSFER=BER INTO MDO=OUT

This example translates character data in the MDO IN into JIS7, a standard for single/double-byte character data, and
applies ISO BER encoding too. The result is placed into the MDO OUT.

&END
&END terminates the current nesting level to resume processing at a higher level. Optionally, a return code is passed
back to the higher nesting level, and becomes available in the &RETCODE system variable.

&END [ returncode ]

 Operands: 

return code
This is a numeric value from 0 to 99. If specified, this value becomes available in the &RETCODE system variable
for testing by a higher nesting level (if one exists).

 Examples: &END 

&WRITE ALARM=YES DATA=ENTER LU NAME

&PAUSE ARGS

&IF .&1 = .  &THEN +

   &END 4

...

On return to a higher nesting level, the procedure can test the return code, for example:

&IF &RETCODE = 4 &THEN +

   &WRITE ALARM=YES DATA=LU NAME OMITTED

 Notes: 

If the return code is not specified on an &END statement, then any value set previously in another procedure level
remains intact and becomes available across multiple nesting levels.

The &RETURN statement is used to return to a higher nesting level, passing any specified variables.

The &CONTROL SHRVARS statement is used to share variables between nested procedure levels.
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&ENDAFTER
&ENDAFTER terminates the current nesting level after executing the command following &ENDAFTER.

&ENDAFTER { command | statement }

&ENDAFTER is used to simplify procedure coding. Many procedures perform one command per operator entry, or similar.
Each command might then require an &END statement, or an &IF must issue an &GOTO to branch to a point to perform a
single function.

&ENDAFTER lets you execute a single command in conjunction with an &IF statement (if required), followed by automatic
termination of the current nesting level.

This allows &GOTO statements to be eliminated from a procedure.

Operands:

command | statement
Specifies the text of the command or statement to be executed. Processing of the current nesting level finishes
after this command or statement is executed.

Examples: &ENDAFTER

&IF .&OPTION = .  &THEN +

   &ENDAFTER -EXEC DFLTPROF

&IF .&OPTION = .TAPE &THEN +

   &ENDAFTER -EXEC TAPEPROF

&ENDAFTER -PROFILE ENV=PRIMARY UNSOL=NO

Notes:

If an EXEC of another procedure or nesting level is performed as the function of an &ENDAFTER statement, the new
nesting level is executed before processing at the current nesting level is completed.

The following verbs are illegal on an &ENDAFTER statement:

&DO 

&DOUNTIL 

&DOWHILE 

&ELSE 

&ENDAFTER 

&IF 

&GOSUB 

&GOTO

&EVENT
The &EVENT verb signals an event occurrence.

This verb has the following format:

&EVENT [ NAME=event name ]

       [ TYPE={ APPLICATION | SERVICEABILITY | UTILIZATION | CONFIGURATION |

                ACCESS | PROCEDURAL } ]

       [ SCOPE={ SYSTEM | REGION } ]
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       [ OBJECT=object ]

       [ RESOURCE=resource ]

       [ REFERENCE=event reference code ]

       [ ROUTCDE=route code ]

       [ DATA=data | MDO=stem | VARS=... | ARGS [ RANGE=(start,end) ] ]

To signal listeners who are profiled for the declared event. The &EVENT statement causes message N00102 to be
queued to the response queue of any processes that have an active event profile which matches the attributes of the
&EVENT statement operands. The event listener should retrieve the N00102 message with an &INTREAD statement.

Operands:

NAME=event name
Specifies a mandatory 1- to 32-byte event identifier used to provide information about the event source. Names
is composed of any valid NCL variable name characters and full stop (.) or underscore (_) characters. Names
beginning with a dollar sign ($) are reserved for internal use.

TYPE=event type
Event type is a high-level event category which provides an efficient event profile filter. Valid event types are as
follows:
APPLICATION

User-defined (this is the default).
SERVICEABILITY

Faults, errors, availability, degradation, recovery.
UTILIZATION

Statistics, raw performance, and accounting data, RTM.
CONFIGURATION

Object definition, relationship notifies.
ACCESS

Security alarms.
PROCEDURAL

Scheduling, process control.
SCOPE={ SYSTEM | REGION }

The default event scope of SYSTEM means that an event is delivered to all listeners in the Management Services
domain. Scope of REGION is used to limit event notification to processes within the user's region.

OBJECT=object
A 1- to 32-byte object classification of the event resource. For example, LU, PU, or SESSION are SNA object
categories.

RESOURCE=resource
A single resource instance, or a resource instance pair separated by commas. A resource pair is specified when
a relationship exists between event resources (for example, a session pair). Each resource name is 1 to 64 bytes
long.

REFERENCE=event reference code
Specifies a 1- to 32-byte event code such as message number or error code.

ROUTCDE=route code
Specifies a list of numbers from 1 to 128 which represent the event route code. Each number is represented by
a bit. To qualify for event notification, receivers must have at least one corresponding route code set in the event
profile.
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DATA=data | MDO=stem | VARS=... | ARGS [ RANGE=(start,end) ]
Specifies optional data or mapped object to be passed to event receivers of the N00102 message. If DATA=data
is specified , the data is part of the N00102 text. If MDO=stem is specified, the mapped object is available in
the $INT MDO received by the &INTREAD verb (or directly in the MDO specified on the &INTREAD MDO=mdo
operand).
Specifying VARS=... or ARGS results in a $NCL MDO being built and delivered in the $MSG MDO, containing the
named variables or arguments.

NOTE
The DATA, MDO, VARS, and ARGS operands are mutually exclusive.

RANGE=(start,end) is specified with ARGS, to denote an argument range.

Notes:

Event classification generally depends on how much subjective rule based interpretation has been performed. For
example an event containing raw performance data should be classified as a utilization event. A rule based application
receiving this event might interpret it as a performance problem and generate a secondary serviceability event. This might
then be passed on to another application which generates procedural events.

&EVENT resets the &RETCODE variable to zero. If at least one listener is profiled for the event, &ZFDBK is set to 00. If
no listeners were notified of this event, &ZFDBK is set to 04.

Examples: & EVENT

&EVENT NAME=SNA_SESSION_COMPLETION +

       TYPE=CONFIGURATION +

       OBJECT=SESSION +

       REF=N01208 +

       RESOURCE=(&APPL,&LUNAME)+

       DATA=&VTAMTEXT

&EXIT
The &EXIT verb terminates the current nesting level to resume processing at a higher level. Optionally, a return code is
passed back to the higher nesting level, and becomes available in the &RETCODE system variable.

This verb has the following format:

&EXIT [ returncode ]

 Operands: 

return code
This is a numeric value from 0 to 99. If specified, this value becomes available in the &RETCODE system variable
for testing by a higher nesting level (if one exists).

 Examples: &EXIT 

&WRITE ALARM=YES DATA=ENTER LU NAME

&PAUSE ARGS

&IF .&1 = .  &THEN +

   &EXIT 4

.

.

.

On return to a higher nesting level, the procedure can test the return code, for example:
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&IF &RETCODE = 4 &THEN +

   &WRITE ALARM=YES DATA=LU NAME OMITTED

 Notes: 

If the return code is not specified on an &EXIT statement, then any value set previously in another procedure level
remains intact and becomes available across multiple nesting levels.

The &RETURN statement is used to return to a higher nesting level, passing any specified variables.

The &CONTROL SHRVARS statement is used to share variables between nested procedure levels.

&FILE
The &FILE verb connects, disconnects, switches, accesses, modifies, and deletes file records.

This verb has the following format:

&FILE { ADD | PUT } ID=fileid

                  [ KEY=key | KEYVAR=keyvar ]

                  [ OPT={ TRUNCATE | NOTRUNCATE } ]

                  [ { ARGS | VARS=prefix* } [ RANGE=(start,end) ] |

                      VARS={ var | ( var1,var2,...,varn ) } |

                      DATA=data | MDO=mdoname ]

                  [ PRTCNTL=opt | (opt1,opt2 [,opt3,opt4 ] )  ]

&FILE CLOSE [ OPT=ALL | ID=fileid ]

&FILE DEL ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ GENLEN=nn ]

        [ OPT={ KEQALL | KGEALL } ]

&FILE GET ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ OPT=type ]

        [ GENLEN=genlen ]

        [ { ARGS | VARS=prefix* } [ RANGE=(start,end) ] |

            VARS={ var | (var1,var2,...,varn) } |

            MDO=mdoname [ MAP=mapname ] ]

&FILE OPEN ID=fileid

         [ FORMAT={ MAPPED | UNMAPPED | UNMAPPED-DBCS | DELIMITED } ]

         [ MAP={ $NCL | mapname } ]

         [ KEYPAD={ BLANK | NULL } ]

         [ KEYEXTR={ YES | NO } ]

         [ DATA=exitdata ]

&FILE SET ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ GENLEN=nn ]

        [ FORMAT={MAPPED | UNMAPPED | DELIMITED } ]

        [ MAP={ $NCL | mapname } ]
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The use of the ADD/PUT, CLOSE, DEL, GET, OPEN, and SET options of the &FILE verb is described on the following
pages.

Example 1

This example reads the USERFILE and produces a listing of all users starting with the user ID specified in variable
&STARTUSER.

&FILE OPEN ID=USERFILE FORMAT=DELIMITED

&IF &FILERC GT 8 &THEN +

   &GOTO .ERRMSG

&FILE SET ID=USERFILE KEY=&STARTUSER

&WRITE DATA=POS  USER ID USER NAME +

            DEPT PHONE NO

&L = &ASISTR&COUNT = 1

&DOUNTIL &FILERC GT 0

   &WRITE DATA=&L

   &FILE GET ID=USERFILE OPT=KGE VARS=(NAME,DEPT,PHONE)

   &IF &FILERC EQ 4 &THEN +

    &DO

     &L = &OVERLAY &L &COUNT 1 3 ALIGNR0

     &L = &OVERLAY &L &FILEKEY 7 8 ALIGNL

     &L = &OVERLAY &L &NAME 17 20 ALIGNL

     &L = &OVERLAY &L &DEPT 40 4 ALIGNL

     &L = &OVERLAY &L &PHONE 47 9 ALIGNL

     &COUNT = &COUNT + 1

    &DOEND

&DOEND

&WRITE DATA=** END OF LISTING **

&IF &FILERC NE 4 &THEN +

   &GOTO .ERRMSG

&FILE CLOSE ID=USERFILE

&END 0

.ERRMSG

&WRITE DATA=FILE NOT AVAILABLE OR ERROR OCCURRED +

            ACCESSING FILE +

           (FILERC=&FILERC, VSAMFDBK=&VSAMFDBK)

   &END 4

Example 2

This example updates the USERFILE file. The user ID to be updated is specified in variable &UPDUSERID. If the user
details record is not found, then a new record is added to the file. The authority of the user is checked when the file is
opened.

&FILE OPEN ID=USERFILE FORMAT=DELIMITED

&IF &FILERC GT 8 &THEN +

   &GOTO .ERRMSG

&ELSE +

   &IF &FILERC LT 4 &THEN +

      &DO

       &WRITE DATA=NOT AUTHORIZED TO UPDATE FILE

       &END 4

      &DOEND
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&FILE GET ID=USERFILE KEYVAR=UPDUSERI +

             VARS=(NAME,DEPT,PHONE)

&IF &FILERC EQ 0 &THEN +

   &DO

      &NAME = &NEWNAME

      &DEPT = XXXX

      &PHONE = 1234567

      &FILE ADD ID=USERFILE VARS=(NAME,DEPT,PHONE)

      &FUNC = ADDED

   &DOEND

&IF &FILERC NE 0 &THEN +

   &GOTO .ERRMSG

&WRITE DATA=USER &UPUSERID WAS SUCCESSFULLY PROCESSED +

            ACTION TAKEN WAS &FUNC

&FILE CLOSE ID=USERFILE

&END0

.ERRMSG

   &WRITE DATA=USER FILE NOT AVAILABLE OR ERROR PROCESSING +

               FILE (FILERC=&FILERC, VSAMFDBK=&VSAMFDBK)

   &END 4

Example 3

This example deletes a record from the USERFILE file. The user ID to be deleted is specified in variable &DELUSERID.
The authority of the user is checked when the file is opened.

&FILE OPEN ID=USERFILE FORMAT=DELIMITED

&IF &FILERC GT 8 &THEN +

   &GOTO .ERRMSG

&ELSE +

   &IF &FILERC NE 8 &THEN +

      &DO

          &WRITE DATA=NOT AUTHORIZED TO DELETE RECORDS +

                      FROM FILE

      &DOEND

&FILE GET ID=USERFILE KEYVAR=DELUSERID +

             VARS=(NAME,DEPT,PHONE)

&IF &FILERC EQ 0 &THEN +

   &FILE DEL ID=USERFILE &ELSE +

   &IF &FILERC EQ 4 THEN +

      &DO

          &WRITE DATA=USER &DELUSERID NOT FOUND ON FILE

          &END 4

      &DOEND

&IF &FILERC NE 0 &THEN +

   &GOTO .ERRMSG

      &WRITE DATA=USER &UPDUSERID WAS SUCCESSFULLY PROCESSED +

                  ACTION TAKEN WAS DELETE

&FILE CLOSE ID=USERFILE

&END 0

.ERRMSG

   &WRITE DATA=USER FILE NOT AVAILABLE OR ERROR +

               PROCESSING +
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               FILE (FILERC=&FILERC, VSAMFDBK=&VSAMFDBK)

   &END 4

&FILE ADD
The &FILE ADD verb adds a file record.

This verb has the following format:

&FILE ADD ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ OPT={ TRUNCATE | NOTRUNCATE } ]

        [ { ARGS | VARS=prefix* } [ RANGE=(start,end) ] |

            VARS={ var | ( var1,var2,...,varn )|

            DATA=data | MDO=mdoname ]

        [ PRTCNTL=opt | (opt1,opt2 [ ,opt3,opt4 ] ) ]

 Operands: 

ID=fileid
Identifies the file.

KEY=key
Specifies the full key value to set for the file. The key value (after substitution) is in one of several forms:

• An unquoted character string (no embedded blanks), for example:
01SMITH

For unquoted strings, the key consists of displayable characters only, and the first blank delimits it.
• A quoted character string, for example:

'01SMITH J.'   “03JONES PETER A”    “LU A0123BC2”C 'A. B. O''MALLEY'C

The usual quote rules apply. Either single quotes (') or double quotes (”) are acceptable. Quotes must be
paired and of the same type. A double quote is treated as a single quotation character when included within a
string.

• A quoted hexadecimal character string, for example:
'0012001F'X

“0123456789ABCDEF”X

If there are no characters following the closing quote, a character string is assumed. If a single character follows
the closing quote then it must be either 'C' (designating a character string), or 'X' (designating a hexadecimal
string). For quoted hexadecimal strings, all characters must be valid hexadecimal characters (that is, 0 through 9
and A through F).
The user is responsible to understand the file key structure and determine which form of key designation is most
appropriate.

NOTE
The &ZQUOTE built-in function can assist when building quoted strings, and that the KEYVAR operand
provides a suitable alternative.

KEYVAR=keyvar
Provides an alternative way to nominate the full key value. keyvar is the name of a user or system variable, the
contents of which are taken unchanged as the key value for the file set operation. The ampersand (&) is not
required -- if the & is coded, then the contents of the variable specified are assumed to contain the name of the
variable containing the key.
If both the KEY and KEYVAR operands are omitted, the current file key value is used.
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OPT={ TRUNCATE | NOTRUNCATE }
Specifies whether to allow truncation of data on an &FILE ADD. If NOTRUNCATE is specified (or defaulted),
the procedure ends, with an error message, if the data exceeds the maximum record length of the file. When
TRUNCATE is specified, a file return code of 1 is set if truncation occurs.

{ ARGS | VARS=prefix* } [ RANGE (start,end) ]
Nominates the NCL variables for the ADD operation. NCL variables are validly used as the source of the ADD
operation when the file format is DELIMITED or UNMAPPED, and when the format is MAPPED and MAP=
$NCL. How the variable appears on the file depends upon the current processing mode (format). If the format
is UNMAPPED, then the variables are simply concatenated to form the record. If the format is DELIMITED, the
variables are placed on the file separated by X'FF' separators.

VARS={ var | ( var1,var2,...,varn ) }
Specifies the list of variables to write to the file. NCL variables are validly used as the source of the ADD operation
when the file format is DELIMITED or UNMAPPED, and when the format is MAPPED and MAP=$NCL.

DATA=data
Data is allowed for DELIMITED or UNMAPPED format files only, and specifies a string of data for the file record.
Substitution occurs on the specified string of data, and then the data is placed on the record as is.

MDO=mdoname
Nominates the MDO for the ADD operation. An MDO is the source of the data record on an ADD operation only
when the file format is MAPPED.

PRTCNTL=opt | (opt1,opt2 [ ,opt3,opt4 ] )
If FILE ADD writes to OS/VS SYSOUT data sets, use PRTCNTL to specify carriage control options to control print
formatting. Print format categories are as follows:

• Paper movement -- SKIP0, SKIP1, SKIP2, SKIP3, NEWPAGE, and DATA
• Underscoring -- USCORE1 and USCORE2
• Text alignment -- LEFT, RIGHT, and CENTER
• Bold print -- BOLD

One option from each of these categories is specified.

NOTE
Multiple options are specified, but they must be enclosed in parentheses and separated by commas. For
example:

PRTCNTL=(NEWPAGE,USCORE1,CENTER,BOLD)

SKIP0
Does not advance the paper before writing the record.

SKIP1
Advances the paper one line before writing the record. When writing records to OS/VS SYSOUT data
sets, this value is the default if the PRTCNTL operand is omitted.

SKIP2
Advances the paper two lines before writing the record.

SKIP3
Advances the paper three lines before writing the record.

NEWPAGE
Skips to a new page before writing the record.

DATA
Indicates that the first text character contains the carriage control character for controlling the print options
for printing this record. If machine control characters are used (instead of ANSI control characters), DATA
is the only carriage control option allowed.
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USCORE1
Underlines the text for this record (excluding blanks between words).

USCORE2
Underlines the text for this record including blanks between words.

LEFT
Aligns the text for this record to the left of the paper.

RIGHT
Aligns the text for this record to the right of the paper.

CENTER
Centers the text for this record. The record width, and therefore the location of the center, is determined
from the logical record length of the file. The length is specified in the LRECL operand of the ALLOC
command (for z/OS or MSP).

BOLD
Prints the text in bold form. Bold is achieved by overprinting the same characters.

 Return Codes: 

On completion of the operation, the &FILERC system variable is set as follows:

0
record added successfully

1
record added, truncation has occurred

4
record exists

8
error during processing of ADD request

16
NCL or Mapping Services processing error

Check &SYSMSG for details. The &VSAMFDBK system variable contains the VSAM completion code. For &FILERC=8,
the &VSAMFDBK system variable is tested to determine the cause of the error. These error codes are explained in detail
in your VSAM documentation. The &VSAMFDBK variable is always returned as a two-character value.

The &SYSMSG variable can also be set to contain error message details.

For mapped format files, the &ZMDORC and &ZMDOFDBK system variables are also set.

&FILE CLOSE
The &FILE CLOSE verb disconnects from one or more files.

This verb has the following format:

&FILE CLOSE [ OPT=ALL | ID=fileid ]

 Operands: 

OPT=ALL
Requests that all files currently open to this NCL process be closed.

ID=fileid
(Mandatory unless OPT=ALL) Identifies a single file to be closed.

 Return Codes: 
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The &FILERC system variable is not set by this operation.

&FILE DEL
The &FILE DEL verb deletes file records.

This verb has the following format:

&FILE DEL ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ GENLEN=nn ]

        [ OPT={ KEQALL | KGEALL } ]

Operands:

ID=fileid
(Mandatory) Identifies the file being deleted and sets this file to be the current fileid.

KEY=key
Nominates the full key value to be set for the file. The key value (after substitution) is in one of several forms:

• An unquoted character string (no imbedded blanks). For example:

01SMITH

For unquoted strings the key should consist of displayable characters only, and is delimited by the first blank.
• A quoted character string, for example:

'01SMITH J.'   “03JONES PETER A”    “LU A0123BC2”C 'A. B. O''MALLEY'C

The usual quote rules apply. Either single quotes (') or double quotes (”) are acceptable. Quotes must be
paired and of the same type. A double quote is treated as a single quotation character when included within a
string.

• A quoted hexadecimal character string. for example:

'0012001F'X

“0123456789ABCDEF”X

If there are no characters following the closing quote, a character string is assumed. If a single character follows
the closing quote then it must be either 'C' (designating a character string), or 'X' (designating a hexadecimal
string). For quoted hexadecimal strings, all characters must be valid hexadecimal characters (that is, 0-9, A-F).
It is the user's responsibility to understand the file key structure and determine which form of key designation is
most appropriate.

NOTE
The &ZQUOTE built-in function can assist when building quoted strings, and that the KEYVAR operand
provides a suitable alternative.

KEYVAR=keyvar
Provides an alternative way to nominate the full key value. keyvar is the name of a user or system variable, the
contents of which are taken unchanged as the key value for the file set operation. There is no need to code the
ampersand (&) -- if the ampersand is coded, then the contents of the variable specified are assumed to contain
the name of the variable containing the key.
If both KEY and KEYVAR are omitted, the current file key value is assumed.
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GENLEN=nn
This operand is used to set the desired generic key length independently of the key value. If the length of the key
provided is shorter than the value of GENLEN, then the length of the key is the effective GENLEN. This length is
used for a generic delete (KEQALL) request.

OPT={KEQALL | KGEALL}
Either one of these operands is used to specify the delete option:
KEQALL

Specifies that a series or generic set of records is to be deleted. A partial key is specified by the &FILE
DEL statement. All records that start with this partial key are deleted. After processing, the system
variable &FILERCNT contains the number of records deleted by this statement.

KGEALL
Specifies that all records starting from the already-named partial key to the end of the UDB, are to be
deleted. After processing, the system variable &FILERCNT contains the number of records deleted by
this statement.

Return Codes:

On completion of the operation, the &FILERC system variable is set as follows:

0
Records deleted successfully

4
Record not found

8
Error during processing of delete request

16
NCL or Mapping Services processing error. Check &SYSMSG for details.

Check &SYSMSG for details. The &VSAMFDBK system variable contains the VSAM completion code. For &FILERC=8,
the &VSAMFDBK system variable is tested to determine the cause of the error. These error codes are explained in detail
in your VSAM documentation. The &VSAMFDBK variable is always returned as a 2-character value.

The &SYSMSG variable can also be set to contain error message details.

&FILE GET
The &FILE GET verb accesses a file record or a sequence of file records.

This verb has the following format:

&FILE GET ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ OPT=type ]

        [ GENLEN=nn ]

      { { ARGS | VARS=prefix* } [ RANGE (start,end) ] |

          VARS={ var | (var1,var2,...,varn) |

          MDO=mdoname [ MAP=mapname ] }

 Operands: 

ID=fileid
Identifies the file being accessed and sets this file to be the current fileid. This operand is mandatory.

KEY=key
Nominates the full key value to be set for the file. The key value (after substitution) is in one of several forms:
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• An unquoted character string (no imbedded blanks). For example:
• 01SMITH

For unquoted strings the key should consist of displayable characters only, and is delimited by the first blank.
• A quoted character string, for example:

'01SMITH J.'   “03JONES PETER A”    “LU A0123BC2”C 'A. B. O''MALLEY'C

The usual quote rules apply. Either single quotes (') or double quotes (”) are acceptable. Quotes must be
paired and of the same type. A double quote is treated as a single quotation character when included within a
string.

• A quoted hexadecimal character string. for example:
'0012001F'X

“0123456789ABCDEF”X

If there are no characters following the closing quote, a character string is assumed. If a single character follows
the closing quote then it must be either 'C' (designating a character string), or 'X' (designating a hexadecimal
string). For quoted hexadecimal strings, all characters must be valid hexadecimal characters (that is, 0 to 9, A to
F).
It is the user's responsibility to understand the file key structure and determine which form of key designation is
most appropriate.

NOTE
The &ZQUOTE built-in function can assist when building quoted strings, and that the KEYVAR operand
provides a suitable alternative.

KEYVAR=keyvar
Provides an alternative way to nominate the full key value. keyvar is the name of a user or system variable, the
contents of which are taken unchanged as the key value for the file set operation. There is no need to code the
ampersand (&) -- if it is coded, the contents of the variable specified are assumed to contain the name of the
variable containing the key.

NOTE
If both KEY and KEYVAR are omitted, the current file key value is assumed. The KEY and KEYVAR
operands are mutually exclusive. It is possible to specify the OPT= option in conjunction with KEY or
KEYVAR if it is a generic option, for example, OPT=KEQ, OPT=KLE, and so on. The KEY operand is
only used once. Once generic position is obtained, the key operand is ignored.

OPT=type
Specifies a retrieval option that determines the search argument for the record to be read.
The following options are available for the OPT operand: KGE, KEQ, KGT, KEL, KLE, KLT, FWD, BWD, SEQ,
SAVE, UPD, and END.
KGE

Specifies that a record key greater than or equal to the specified partial key is returned. Using KGE
permits generic retrieval where a partial key is supplied-any records with a key (or part key) equal to or
greater than that specified are returned.

KEQ
Specifies that a record key equal to the specified partial key is returned. Using KEQ permits generic
retrieval where a partial key is supplied. Any records with a partial key equal to that specified are
returned, starting with the lowest full key value and continuing forwards to the highest full key value.

After a successful retrieval by KGE or KEQ, the full key for the returned record is determined from the &FILEKEY
system variable. The first &FILE GET that uses the KGE or KEQ operand establishes the starting point within
the file from which records are to be retrieved. Successive &FILE GET statements specifying the KGE or KEQ
operand continue returning records with a higher key. The generic retrieval is terminated by specifying the
KEY= operand on an &FILE GET, &FILE SET, &FILE PUT or &FILE ADD statement, or by using the &FILE GET
OPT=END operand.
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KGT
Specifies that a record key greater than the specified partial key is returned. KGT is normally used to
process a group of records where individual records are being updated. Updating a record during a
generic retrieval process normally interrupts the generic retrieval and using KGT can avoid this. If no
generic retrieval is in progress, KGT processing ensures that a record greater than the current &FILEKEY
is returned. If a generic retrieval is in progress, the next key is returned. The procedure normally positions
at a specific record using a KEQ call, and then continues processing using KGT calls.
Alternatively, the procedure could set a partial key lower than required and let the KGT call return the next
highest record. Following successful retrieval, the full key of the record returned is determined from the
&FILEKEY system variable. KGT differs from KGE processing in that a KGT call is not impacted by other
file processes that interrupt a generic process, such as updates and deletes.
Generic retrieval must be terminated by specifying the KEY= operand on an &FILE GET, &FILE SET,
&FILE PUT, &FILE ADD statement or by using the &FILE GET OPT=END operand.

KEL
Specifies that a record key equal to the specified partial key is returned. Using KEL permits generic
retrieval where a partial key is supplied. Any records with a partial key equal to that specified are
returned, starting from the highest full key value and continuing backwards to the lowest full key value.

KLE
Specifies that a record key less than or equal to the specified partial key is returned. Using KLE permits
generic retrieval where a partial key is supplied-the highest record with a partial key equal to or less than
that specified is returned.

After a successful retrieval by KEL or KLE, the full key for the returned record is determined from the &FILEKEY
system variable. The first &FILE GET that uses the KEL or KLE operand establishes the starting point within
the file from which records are to be retrieved. The first record returned is the one with the highest key that
matches the partial key supplied. Successive &FILE GET statements specifying the KEL or KLE operand continue
returning records with a lower key. The generic retrieval is terminated by specifying the KEY= operand on an
&FILE GET, &FILE SET, &FILE PUT or a &FILE ADD statement or by using the &FILE GET OPT=END operand.
KLT

Specifies that a record key less than the specified partial key is returned. KLE is normally used when
processing a group of records in backwards mode where individual records are being updated. Updating
a record during a generic retrieval process normally interrupts the generic retrieval and using KLT can
avoid this. If no generic retrieval is in progress, KLT processing ensures that a record less than the
current &FILEKEY is returned. If a generic retrieval is in progress, the next lower key is returned.
The procedure normally positions at a specific record using a KEL call, and then continues processing
using KLT calls. Alternatively, the procedure could set a partial key higher than required and let the KLT
call return the next lowest record.
Following successful retrieval, the full key of the record returned is determined from the &FILEKEY
system variable. KLT differs from KLE processing in that a KLT call is not impacted by other file processes
that interrupt a generic process, such as updates and deletes. Generic retrieval must be terminated by
specifying the KEY= operand on an &FILE GET, &FILE SET, &FILE PUT, &FILE ADD statement or by
using the &FILE GET OPT=END operand.

FWD
Specifies that sequential retrieval is performed in a forward direction (that is, ascending keys for a KSDS).
If no preceding &FILE GET statement has established a position within the file, retrieval starts with the
lowest keyed record and subsequent &FILE GET statements return records in ascending key order until
the highest keyed record has been returned.

BWD
Specifies that sequential retrieval is performed in a backward direction (that is, descending keys for a
KSDS). If no preceding &FILE GET statement has established a position within the file, retrieval starts
with the highest keyed record and subsequent &FILE GET statements return records in descending key
order until the lowest keyed record has been returned.
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To retrieve records from a specific point, first issue an &FILE GET statement to retrieve either a specific key
or partial key and follow this with a series of &FILE GET FWD, or &FILE GET BWD statements to process the
required record range. No &FILE GET KEY statement is required to commence sequential processing. Therefore
it is not necessary to know in advance any of the keys on the data set. An &FILE GET using the KEY= operand is
required if positioning to a specific point using a preliminary call with one of the generic retrieval options.
An &FILE GET FWD can directly follow an &FILE GET BWD (or KEL, KLE, KLT option) to reverse the processing
direction of the file. Alternatively, an &FILE GET BWD can directly follow an &FILE GET FWD(or KEQ, KGE, KGT
option) to reverse the processing direction of the file (see also the &FILE GET SEQ option next).
&FILE GET can also be used to process an ESDS VSAM file.
SEQ

Specifies that sequential retrieval is performed. Sequential retrieval is an efficient way of retrieving large
numbers of records. If no preceding &FILE GET statement has established a start position within the
file, the &FILE GET SEQ is equivalent to &FILE GET FWD. Otherwise, sequential retrieval starts from
the current file position and in the current file direction. This means that an &FILE GET SEQ following
an &FILE GET FWD (or KEQ, KGE, KGT option) retrieves the records following, whereas if it follows an
&FILE GET BWD (or KEL, KLE, KLT option) it retrieves the previous records.
After a successful retrieval, the full key for the returned record is determined from the &FILEKEY system
variable. Sequential retrieval is terminated by one of the following methods:

• Specifying the KEY= operand on an &FILE GET or &FILE SET
• Issuing an &FILE PUT or &FILE ADD statement
• Using the &FILE GET OPT=END operand
• Using an &FILE GET statement with an option other than SEQ

OPT=END is used to explicitly terminate sequential processing.
SAVE

Specifies that the current generic retrieval option is saved. This option releases VSAM positioning in the
file but remembers the last partial key set by an &FILE GET KEY statement and the last full key read
using &FILE GET. Since generic file retrieval involves retaining various VSAM resources, it is not good
practice to hold your position in a VSAM file when an extended delay is possible (for example, whilst
waiting for input from a terminal). By issuing an &FILE GET SAVE, the VSAM resources required for
the generic retrieval are released; when the next generic retrieval request is received the next record is
returned as though no interruption had occurred. That is, the record returned is the one that would have
been returned anyway had the &FILE GET SAVE not been issued.
Since the only retrieval options on ESDS files are sequential (that is, FWD, BWD, and SEQ) and therefore
hold VSAM position, the SAVE option is used effectively when browsing such files to remember the
current position if a delay is expected.

UPD
Specifies that the record nominated by the KEY= operand from the preceding &FILE statement is
retrieved for updating.
Using this option gives you exclusive use of the specified record, if it is not currently in use elsewhere.
This ensures that no other retrieval of the same record is permitted before the record is replaced with an
&FILE PUT statement.
Where multiple users can simultaneously perform record updating, use this option to ensure that
no overlap in update processing is possible, and that the record is being processed uniquely by this
requester.
When using this option, you are responsible for ensuring that the record is used exclusively. If another
user is already processing the same record when you issue this request, it will fail with the appropriate
return codes and you must then retry at a later time. If exclusive use is not obtained, the &FILERC system
variable will be set to 8 and the &VSAMFDBK system variable will contain a value of 14.
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WARNING
Procedures using this technique must not perform processing that results in excessive delays
(such as prompting the terminal operator for input). Remember that other users cannot use a
record while you have exclusive use of it.

END
Using this operand terminates a generic or sequential retrieval operation, and resets the current file
position. This option should be used if a generic retrieval operation is to be halted and another generic
retrieval operation performed with a different key or partial key. This operand can also be used to release
exclusive control of a record obtained by the UPD operand, without needing to actually update the record.
Using the &FILE CLOSE statement carries an implied &FILE GET OPT=END operation.

NOTE
&FILE GET OPT=END forces the flushing of all deferred I/O buffers, thereby committing any
deferred update activity and ending any generic retrieval environment.

GENLEN=nn
Used to set the desired generic key length independently of the key value. This length is used for a generic GET
request.

{ ARGS | VARS=prefix* } [ RANGE (start,end) ] |VARS={ var | ( var1,var2,...,varn) } |MDO=stem |
MAP=mapname

(Mandatory) One of the options must be specified.
{ ARGS | VARS=prefix* } [ RANGE (start,end) ]

Nominates the NCL variables for the read operation. NCL variables are validly used as the target of the
GET operation when the file format is DELIMITED or UNMAPPED, and when the format is MAPPED and
MAP=$NCL.

VARS={ var | ( var1,var2,...,varn) }
Specifies the list of variables to be read from the file. NCL variables are validly used as the target of the
GET operation when the file format is DELIMITED or UNMAPPED, and when the format is MAPPED and
MAP=$NCL. It is possible to subscript variables in the list with a data length, and use an asterisk (*) as a
place holder. For example:
VARS=(a(10),b(5),*,c)

MDO=stem
Nominates the MDO for the read operation. An MDO is the target of the GET operation only when the file
format is MAPPED.

MAP=mapname
Valid only if FORMAT=MAPPED is specified or defaulted on the &FILE OPEN statement for this file. It
provides the default Mapping Services map name to be used to interpret the file contents. The map name
specified should be registered within the Mapping Services Data Dictionary or the data read from the
file will be effectively unmapped. The default name $NCL is a special case that allows NCL tokens to be
used on PUT and GET statements instead of the MDO operand. The tokens are placed within a record
structure that provides data transparency but is not compatible with the DELIMITED format files.

 Return Codes: 

0
record retrieved successfully, key in &FILEKEY variable

4
record not found (or end of data)

8
error during processing of get request
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16
NCL or Mapping Services processing error, check &SYSMSG for details

The &VSAMFDBK system variable contains the VSAM completion code. For &FILERC=8, the &VSAMFDBK system
variable is tested to determine the cause of the error. These error codes are explained in detail in your VSAM
documentation. The &VSAMFDBK variable is always returned as a 2-character value.

The &SYSMSG variable can also be set to containing error message details.

For MAPPED format files, the &ZMDORC and &ZMDOFDBK system variables are set.

The &ZVARCNT is set by the verb to indicate how many variables were set by the get operation.

&FILE OPEN
The &FILE OPEN verb connects to a file.

This verb has the following format:

&FILE OPEN ID=fileid

           [ FORMAT={ MAPPED | UNMAPPED | UMMAPPED-DBCS | DELIMITED } ]

           [ MAP={ $NCL | mapname } ]

           [ KEYPAD={ BLANK | NULL } ]

           [ KEYEXTR={ YES | NO } ]

           [ DATA=exitdata ]

Operands:

ID=fileid
(Mandatory) Identifies the file being opened. fileid must have previously been made accessible to NCL by the
UDBCTL statement.

FORMAT={ MAPPED | UNMAPPED | UNMAPPED-DBCS | DELIMITED }
Specifies the file format processing requirement. The default is MAPPED which generally requires the use of
Mapping Services operands on PUT and GET statements. A file record is processed as a complete entity by
reading it into, or writing it from, an MDO. Mapping Services is used to reference, by symbolic name, individual
fields within the record. For the special case where the map name is $NCL, the record is read into or written from
standard tokens. Mapping Services is used to format or access the MDO containing the tokens. This provides
data transparency by allowing tokens containing any data to be placed in file records for subsequent NCL access.
By processing a file in UNMAPPED format, any file records is processed using NCL tokens (but not Mapping
Services). When reading a record the contents are segmented and placed into the tokens specified. When writing
a record, all tokens are concatenated to form the actual record. No examination or translation of the token data
takes place in either case.
Specifying FORMAT=UNMAPPED-DBCS is the same as FORMAT=UNMAPPED. However, if SYSPARMS
DBCS=FUJITSU is in effect, DBCS translation between IBM DBCS and FUJITSU DBCS occurs.
FORMAT=DELIMITED provides processing that is used when reading into or writing from NCL tokens only. When
reading a record, the contents are scanned for the delimiter character (X'FF') and each delimited section of the
record placed into a separate token. However, no examination of the data takes place on writing so the use of this
format with transparent data can cause unpredictable results.

MAP={ $NCL | mapname }
Valid only if FORMAT=MAPPED is specified or defaulted, and specifies the name of the Mapping Services map
used to interpret the file contents.
The map name specified must be registered within the Mapping Services Data Dictionary, or the data read from
the file is effectively unmapped. The default name $NCL is a special case that allows NCL tokens to be used
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on PUT and GET statements instead of the MDO operand. The tokens are placed within a record structure that
provides data transparency but is not compatible with the DELIMITED format files.

KEYPAD={ BLANK | NULL }
Nominates the padding character for short keys as either blanks (X'40') or nulls (X'00'). For most character-
oriented or name-oriented keys, the default BLANK is satisfactory. However, if the file keys contain characters
below X'40', then padding using NULL is recommended.

KEYEXTR={ YES | NO }
Specifies whether to extract the file key from the record as part of the data. When the default KEYEXTR=YES is
specified or defaulted, the key is removed from ('squashed out of') the record by a GET operation, or inserted by a
PUT operation. Hence processing proceeds as though the record and the key are separate entities.
When KEYEXTR=NO is specified, the key remains as part of the data on a GET operation but is still separately
accessible through the &FILEKEY system variable. On a PUT operation, the key portion of the data record is
assumed to be present but is ignored, and the current contents of the &FILEKEY variable are used to overlay the
key within the data.
When processing using the &FILE verb, the &CONTROL KEYXTR setting is ignored. Key extraction is determined
on the &FILE OPEN by the KEYEXTR operand.

DATA=exitdata
Identifies any additional data to pass to a user exit on the &FILE OPEN. If used, this must be the last operand,
and all data following the DATA= keyword is passed to the NCL &FILE validation exit (NCLEX01) without
inspection.

Return Codes:

On completion of the operation, the &FILERC system variable is set as follows:

8
Read and update with delete ability

16
Specified fileid is not available (see &SYSMSG for details)

The use of a logical file identity as assigned by the &FILE OPEN statement makes it possible to use a single command
(the UDBCTL command) to control the migration of all NCL procedures from one physical data set to another. The
UDBCTL command associates a physical file with a logical name. These logical names are then valid for &FILE
statements and provide a connection between the physical data set and the processing NCL procedure. This approach
allows an installation to move all processing of NCL procedures onto another data set to free the previous data set for off-
line processing. The approach also isolates procedures from any knowledge of real data set names and therefore makes
JCL changes transparent to NCL procedures.

Each new file ID specified on an &FILE OPEN statement allocates sufficient storage to process subsequent requests
associated with that file. The &FILE CLOSE statement is used to release file processing connections and any related
storage. Termination of the NCL procedure also frees any associated storage.

The return code is tested to determine the cause of the error.

WARNING
Exercise great care while processing system data sets such as VFS. This type of processing must be performed
using the UNMAPPED mode and requires an excellent understanding of the formats of the records in these data
sets. Invalid processing of these data sets can cause unpredictable results and result in abnormal termination of
the system.

Notes:
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• The open options provide default processing options for the file.
• The old &FILEID verb was used both to open files, and to switch between files by setting the current fileid for implied

action by other verbs, such as &FILEGET. The mandatory ID= operand on the &FILE verb enables several files to be
processed simultaneously without confusion.

&FILE PUT
The &FILE PUT verb puts a file record.

This verb has the following format:

&FILE PUT ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ OPT={ TRUNCATE | NOTRUNCATE } ]

        [ { ARGS | VARS=prefix* }

        [ RANGE=(start,end) ] | VARS={ var | ( var1,var2,...,varn ) } |

          DATA=data | MDO=mdoname ]

        [ PRTCNTL=opt | (opt1,opt2 [,opt3,opt4 ] )  ]

 Operands: 

ID=fileid
(Mandatory) Identifies the file being actioned.

KEY=key
Nominates the full key value to be set for the file. The key value (after substitution) is in one of several forms:

• An unquoted character string (no imbedded blanks). For example:
01SMITH

For unquoted strings the key should consist of displayable characters only, and is delimited by the first blank.
• A quoted character string, for example:

'01SMITH J.'   “03JONES PETER A”    “LU A0123BC2”C 'A. B. O''MALLEY'C

The usual quote rules apply. Either single quotes (') or double quotes (”) are acceptable. Quotes must be
paired and of the same type. A double quote is treated as a single quotation character when included within a
string.

• A quoted hexadecimal character string. for example:
'0012001F'X

“0123456789ABCDEF”X

If there are no characters following the closing quote, a character string is assumed. If a single character follows
the closing quote then it must be either 'C' (designating a character string), or 'X' (designating a hexadecimal
string). For quoted hexadecimal strings, all characters must be valid hexadecimal characters (that is, 0 to 9, A to
F).
It is the user's responsibility to understand the file key structure and determine which form of key designation is
most appropriate.

NOTE
The &ZQUOTE built-in function can assist when building quoted strings, and that the KEYVAR operand
provides a suitable alternative.

KEYVAR=keyvar
Provides an alternative way to nominate the full key value. keyvar is the name of a user or system variable, the
contents of which are taken unchanged as the key value for the file set operation. There is no need to code the
ampersand (&) -- if the & is coded, then the contents of the variable specified are assumed to contain the name of
the variable containing the key.
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NOTE
If both the KEY and KEYVAR operands are omitted, the current file key value is used.

OPT={ TRUNCATE | NOTRUNCATE }
Indicates whether or not to allow truncation of data on an &FILE PUT. If NOTRUNCATE is specified (or defaulted),
the procedure will end with an error message, if the data exceeds the maximum record length of the file. When
TRUNCATE is specified, a file return code of 1 is set if truncation occurs.

{ ARGS | VARS=prefix* } [ RANGE (start,end) ]
Nominates the NCL variables for the PUT operation. NCL variables are validly used as the source of the PUT
operation when the file format is DELIMITED or UNMAPPED, and when the format is MAPPED and MAP=
$NCL. How the variable appears on the file depends upon the current processing mode (format). If the format
is UNMAPPED, then the variables are simply concatenated to form the record. If the format is DELIMITED, the
variables are placed on the file separated by X'FF' separators.

VARS={ var | ( var1,var2,...,varn ) }
Specifies the list of variables to be written to the file. NCL variables are validly used as the source of the PUT
operation when the file format is DELIMITED or UNMAPPED, and when the format is MAPPED and MAP=$NCL.

DATA=data
Data is allowed for DELIMITED or UNMAPPED format files only, and specifies a string of data to be placed within
the file record. Substitution occurs on the specified string of data, and then the data is placed on the record as is.

MDO=mdoname
Nominates the MDO for the PUT operation. An MDO is the source of the data record on a PUT operation only
when the file format is MAPPED.

PRTCNTL=opt | (opt1,opt2 [ ,opt3,opt4 ] )
If FILE PUT writes to OS/VS SYSOUT data sets, use PRTCNTL to specify carriage control options to control print
formatting. Print format categories are as follows:

• Paper movement-SKIP0, SKIP1, SKIP2, SKIP3, NEWPAGE, and DATA
• Underscoring-USCORE1 and USCORE2
• Text alignment-LEFT, RIGHT, and CENTER
• Bold print-BOLD

One option from each of these categories is specified.
Multiple options is specified, but they must be enclosed in parentheses and separated by commas. For example:
PRTCNTL=(NEWPAGE,USCORE1,CENTER,BOLD)

SKIP0
Does not advance the paper before writing the record.

SKIP1
Advances the paper one line before writing the record. When writing records to OS/VS SYSOUT data
sets this is the default value if the PRTCNTL operand is omitted.

SKIP2
Advances the paper two lines before writing the record.

SKIP3
Advances the paper three lines before writing the record.

NEWPAGE
Skips to a new page before writing the record.

DATA
Indicates that the first text character contains the carriage control character to be used for controlling
the print options for printing this record. If machine control characters are used (instead of ANSI control
characters), DATA is the only carriage control option allowed.
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USCORE1
Underlines the text for this record (excluding blanks between words).

USCORE2
Underlines the text for this record (including blanks between words).

LEFT
Aligns the text for this record to the left of the paper.

RIGHT
Aligns the text for this record to the right of the paper.

CENTER
Centers the text for this record. The record width, and therefore the location of the center, is determined
from the logical record length of the file, which is specified in the LRECL operand of the ALLOC command
(for z/OS or MSP).

BOLD
Prints the text in bold form. This is achieved by overstriking the same characters.

 Return Codes: 

On completion of the operation, the &FILERC system variable is set as follows:

0
Record added successfully

1
Record added, truncation has occurred

8
Error during processing of PUT request

16
NCL or Mapping Services processing error

Check &SYSMSG for details. The &VSAMFDBK system variable contains the VSAM completion code. For &FILERC=8,
the &VSAMFDBK system variable is tested to determine the cause of the error. These error codes are explained in detail
in your VSAM documentation. The &VSAMFDBK variable always returned as a 2-character value.

The &SYSMSG variable can also be set to contain error message details.

For mapped format files, the &ZMDORC and &ZMDOFDBK system variables are also set.

&FILE SET
The &FILE SET verb specifies or switches file records.

This verb has the following format:

&FILE SET ID=fileid

        [ KEY=key | KEYVAR=keyvar ]

        [ GENLEN=nn ]

        [ FORMAT={ MAPPED | UNMAPPED | DELIMITED } ]

        [ MAP={ $NCL | mapname } ]

Operands:

ID=fileid
Identifies the file.
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KEY=key
Specifies the full key value to set for the file. The key value (after substitution) is in one of several forms:

• An unquoted character string (no embedded blanks), for example:

01SMITH

For unquoted strings, the key consists of displayable characters only, and the first blank delimits it.
• A quoted character string, for example:

'01SMITH J.'   “03JONES PETER A”    “LU A0123BC2”C 'A. B. O''MALLEY'C

The usual quote rules apply. Either single quotes (') or double quotes (”) are acceptable. Quotes must be
paired and of the same type. A double quote is treated as a single quotation character when included within a
string.

• A quoted hexadecimal character string, for example:

'0012001F'X

“0123456789ABCDEF”X

If there are no characters following the closing quote, a character string is assumed. If a single character follows
the closing quote then it must be either 'C' (designating a character string), or 'X' (designating a hexadecimal
string). For quoted hexadecimal strings, all characters must be valid hexadecimal characters (that is, 0 through 9
and A through F).
The user is responsible to understand the file key structure and determine which form of key designation is most
appropriate.

NOTE
The &ZQUOTE built-in function can assist when building quoted strings, and that the KEYVAR operand
provides a suitable alternative.

KEYVAR=keyvar
Provides an alternative way to nominate the full key value. keyvar is the name of a user or system variable, the
contents of which are taken unchanged as the key value for the file set operation. The ampersand (&) is not
required -- if the & is coded, then the contents of the variable specified are assumed to contain the name of the
variable containing the key.
If both the KEY and KEYVAR operands are omitted, the current file key value is used.

GENLEN=nn
Allows the generic key length for operations such as generic read, and generic delete, to be set independently
of the actual key value. For example, by setting the key to 01SMITH, but GENLEN=2, &FILE GET OPT=KEQ
begins reading from the key but terminates if any key encountered does not begin with 01. If the length of the key
provided is shorter than the value of GENLEN, then the length of the key is the effective GENLEN.

FORMAT={ MAPPED | UNMAPPED | DELIMITED }
Allows the switching of the file processing format. The options are as described for the &FILE OPEN statement.
No default applies to the &FILE SET statement. If the FORMAT operand is omitted, there is no change to the
processing format.

MAP={ $NCL | mapname }
Valid only if FORMAT=MAPPED is specified explicitly on the &FILE SET or if the current processing is for format
MAPPED. The meaning is as described for the &FILE OPEN statement.

Return Codes:

On completion of the operation, the &FILERC system variable is set as follows:

0
Record added successfully
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16
NCL or Mapping Services processing error (see &SYSMSG for details)

&FLUSH
Terminates all nesting levels within an NCL process.

&FLUSH

Flushes all nesting levels and terminates the process.

 Examples: 

&WRITE ALARM=YES DATA=ENTER STOP TO TERMINATE ALL +

   PROCESSING

&PAUSE ARGS

&IF .&1 EQ .STOP &THEN +  -* TERMINATE PROCESSING

   &FLUSH

 .

 .

 .

 Notes: 

• Use the &END statement to terminate only the current nesting level and resume processing at a higher level.
• Use the &QEXIT statement to terminate all nesting levels and the window from which the procedures were invoked

(perhaps logging a user off if only one window is active).

&FNDSTR
Returns a numeric value indicating the presence of a search string within a supplied text.

&FNDSTR stringtext

&FNDSTR is used to search one or more variables to determine if a specified string exists within any of those variables.

Use &FNDSTR to search text to determine if a specified string exists within it. If the specified string is found within the first
word of the text, the offset into that word is returned. This value can subsequently be used in an &SUBSTR statement if
required.

If the specified string is found in a word other than the first, the value 999 is returned. If the specified string is not found,
the value 0 is returned.

 Operands: 

string
The search string-if this string contains blanks, it must be specified in the &FNDSTR statement as a single
variable. Specifying string with multiple variables is not valid. See example below.

text
The text string that is to be searched. If the search argument is found within the first word of the text, the offset to
the string in the word is returned. If it is found in other than the first variable, a value of 999 is used.

 Examples: &FNDSTR 

&CHECK = &FNDSTR FAILED &MSGTEXT

&IF &CHECK NE 0 &THEN +

   &WRITE ALARM=YES DATA=REQUEST FAILED

&SRCH = &FNDSTR N10503 &MSG1 &MSG2 &MSG3
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 Notes: 

• If multiple variables are searched and the search argument is found in other than the first variable, a value of 999 is
returned. The procedure must then use multiple searches if the precise offset within a variable for other than the first
position, is required.

• If the search argument consists of a variable made up of multiple words with imbedded blanks, it must exist entirely
within a variable in the search text. An occurrence of the string spanning multiple words does not qualify for a found
condition.

• If &CONTROL DBCS or DBCSN or DBCSP is in effect, &FNDSTR is sensitive to the presence of DBCS data.

&GOSUB
Branches to a sub-routine within the procedure.

&GOSUB .label [ .limlabel [ EQ | NE | GT | LT | GE | LE ] ]

The &GOSUB verb lets you structure a procedure to take advantage of common processing routines, called sub-routines.
&GOSUB changes the current processing location within a procedure. Control transfers to the statement beginning with
the specified target label. On completion of the sub-routine an &RETSUB statement resumes processing at the statement
following the &GOSUB statement.

The label, after variable substitution, must begin with a period and is from 1 to 12 characters long (not including the
period).

The target label can precede or follow the statement containing the &GOSUB.

Operands:

.label
A label within the procedure.

.limlabel
A label in the procedure that delimits the extent of the search for .label. If .limlabel is found before the required
label .label is located, the search terminates with a 'label not found' condition. Use .limlabel to improve the
performance of procedures where a large number of unexpected labels normally discarded by the &CONTROL
NOLABEL are received. When used with the search scope (see next operand), .limlabel can assist with table
processing.

EQ | NE | GT | LT | GE | LE
An optional search scope used to qualify the selection of a target label that satisfies the search for .label up to the
range set by .limlabel. If this operand is required, then .limlabel must be specified. In cases where .limlabel is not
required, enter it with the same value as .label.
If this operand is omitted, .limlabel must exactly equal a procedure label to terminate the search.
EQ

Specifies that the first label generically equal to .label will satisfy the search.
NE

Specifies that the first label generically not equal to .label will satisfy the search.
GT

Specifies that the first label greater than .label will satisfy the search.
LT

Specifies that the first label less than .label will satisfy the search.
GE

Specifies that the first label greater than or equal to .label will satisfy the search.
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LE
Specifies that the first label less than or equal to .label will satisfy the search.

Examples: &GOSUB

.MAINLINE

   &GOSUB .INITIALIZE

   &DOUNTIL &RETCODE NE 0

   &GOSUB .PROCESS

   &DOEND

   .

.INITIALIZE

   -* 

   -* Initialization logic

   -*

   &RETSUB

.PROCESS

   -* 

   -* Processing logic

   -*

   &IF &REQUEST = EXIT &THEN +

   &RETSUB 4

   &RETSUB 0

   &PANEL CMDENTRY

   &GOSUB .P$&COMMAND .PEND

   &RETSUB

.P$DISPLAY

   -* 

   -* Display logic

   -*  

   &RETSUB

.P$LIST

   -* 

   -* List logic

   -* 

   &RETSUB

.PEND

Notes:

• Using the &CONTROL NODUPCHK option can improve the processing of &GOSUB statements. This option
eliminates duplicate label checking and lets you use a faster search algorithm. It should only be used in procedures
that have been thoroughly tested, as its use in a procedure containing duplicate labels can lead to unpredictable
results.

• The target label on an &GOSUB statement is a variable. Substitution is performed before attempting to transfer control
to the target label.

• Missing labels result in an error unless &CONTROL NOLABEL is used. This returns control to the statement after the
&GOSUB statement, if the label does not exist.

• Using label variables with &CONTROL NOLABEL is an easy and efficient way to isolate a target processing routine,
instead of sifting data using multiple &IF statements.

• The system maintains a loop control counter to stop unwanted runaway loops within a procedure. This counter
(&LOOPCTL) is set to 1000 for each nesting level entered. It is decremented by 1 for each &GOTO or &GOSUB
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executed. If the counter reaches 0 the procedure terminates with an error message. (You can reset the loop control
counter using the &LOOPCTL statement if a larger value is required.)

&GOTO
Branches to another statement within the procedure.

&GOTO .label [ .limlabel [ EQ | NE | GT| LT| GE | LE ] ]

The &GOTO verb lets you change the current processing location within a procedure-control transfers to the statement
beginning with the specified target label.

After variable substitution, the label must begin with a period and is from 1 to 12 characters long (not including the period).

The target label can precede or follow the statement containing the &GOTO.

NOTE
Where possible, using &DO, &DOWHILE, and &DOUNTIL to construct do-loops is preferable to using &IF ...
&GOTO logic.

Operands:

.label
A label within the procedure.

.limlabel
A label in the procedure that delimits the extent of the search for .label. If .limlabel is found before the required
label .label is located, the search terminates with a 'label not found' condition. Use .limlabel to improve the
performance of procedures where a large number of unexpected labels normally discarded by the &CONTROL
NOLABEL facility are received. When used with the search scope (see next operand), .limlabel can assist with
table processing.

EQ | NE | GT | LT | GE | LE
An optional search scope used to qualify the selection of a target label that satisfies the search for .label up to the
range set by .limlabel. If this operand is required, then .limlabel must be specified. In cases where .limlabel is not
required enter it with the same value as .label. In both cases the operator must be separated from the value being
tested with a space .
If this operand is omitted, .limlabel must exactly equal a procedure label to terminate the search.
EQ

Specifies that the first label generically equal to .label will satisfy the search.
NE

Specifies that the first label generically not equal to .label will satisfy the search.
GT

Specifies that the first label greater than .label will satisfy the search.
LT

Specifies that the first label less than .label will satisfy the search.
GE

Specifies that the first label greater than or equal to .label will satisfy the search.
LE

Specifies that the first label less than or equal to .label will satisfy the search.

Examples: &GOTO

NOTE
More examples are supplied in the system distribution library.
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& CONTROL NOLABEL

&GOTO .&1  -* YES and NO are only valid options

           -* Control returns here if label .&1 is

           -* undefined.

&ENDAFTER &WRITE ALARM=YES DATA='YES' OR 'NO' MUST BE +

                                 ENTERED 

.YES

   -*

   -* NCL statements

   -*

.NO

   -*

   -* NCL statements

   -*

.LOOP

   &INTREAD ARGS

   &GOTO .&1 .ENDTABLE   -* .ENDTABLE is LIMLABEL

   &GOTO .LOOP           -* Skip the message if label

                         -* not found

.IST970I 

.IST355I

   &GOTO .LOOP           -* Process the next message

.IST346I 

   -*

   -* Processing logic for IST346I

   -*

&GOTO .LOOP              -* Process the next message 

.ENDTABLE                -* Defines end of table

Notes:

• The use of &GOTO is minimized by using &DO, &DOUNTIL and &DOWHILE statements.
• If &GOTO is used, labels must be unique within the current procedure nesting level (unless &CONTROL NODUPCHK

is active). Any attempt to branch to a duplicated label results in an error.
• Using the &CONTROL NODUPCHK option can improve &GOTO statement processing. This option eliminates

duplicate label checking and lets you use a faster search algorithm. It should only be used in procedures that have
been thoroughly tested, as its use in a procedure containing duplicate labels can lead to unpredictable results.

• The target label on an &GOTO statement is a variable. Substitution is performed before attempting to transfer control
to the target label.

• Missing labels will result in an error unless &CONTROL NOLABEL is used. This returns control to the statement after
the &GOTO statement, if the label does not exist.

• Using label variables with &CONTROL NOLABEL is an easy and efficient way to isolate a target processing routine,
instead of sifting data using multiple &IF statements.

• Label variables substituted into null variables are regarded as 'not found', and processing resumes at the next
statement without causing an error. This also applies to invalid labels.

• The system maintains a loop control counter to stop inadvertent runaway loops within a procedure. This counter
(&LOOPCTL) is set to 1000 for each nesting level entered. It is decremented by 1 for each &GOTO or &GOSUB
executed. If the counter reaches 0 the procedure terminates with an error message. (You can reset the loop control
counter using the &LOOPCTL statement if a larger value is required.)
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&HEX
Returns the hexadecimal equivalent of a decimal number.

&HEX decimalnumber

&HEX provides a means of converting a decimal number to its hexadecimal equivalent. &HEX is a built-in function and
must be used to the right of an assignment statement.

Operands:

• decimalnumber

Examples: &HEX

&NUM = &HEX 66635    -* &NUM is set to FFFF 

&A = &HEX &1 

&NUM = &HEX 00123    -* &NUM is set to 7B 

&NUM = &HEX -2088976 -* &NUM is set to FFE01FF0

Notes:

• The maximum decimal value that is processed is 2147483647 (2,147,483,647), which returns the value 7FFFFFFF.
The minimum decimal value that is processed is -2147483648 (-2,147,483,648), which returns the value 80000000.

• Up to 15 digits (maximum), is accepted. That is, 000002147483647 is valid.
• An invalid decimal value, or one too large, results in a procedure error.

&HEXEXP
Returns a hexadecimal string that is the expansion of the supplied text according to EBCDIC encoding.

&HEXEXP text

&HEXEXP provides a means of converting a character string to its hexadecimal equivalent.

&HEXEXP is a built-in function and must be used to the right of an assignment statement.

 Operands: 

text
The character string for conversion, which is regarded as starting one blank after the &HEXEXP keyword.

 Examples: 

&1 = &HEXEXP ABCD  -* &1 will be set to C1C2C3C4 

&Z = &HEXEXP 3C    -* &Z will be set to F3C3

 Note: 

NOTE
 &HEXPACK provides the reverse facility. The maximum length of a character string that is expanded is 128
bytes.

&HEXPACK
Returns a character string that is the EBCDIC encoding of the supplied hexadecimal values.

&HEXPACK hexstring1 [ hexstring2 .... hexstringn ]
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&HEXPACK is a built-in function and must be used to the right of an assignment statement.

 Operands: 

hexstring1 [ hexstring2 .... hexstringn ]
A series of hexadecimal strings for conversion. Each string must contain only valid hexadecimal characters (0
to 9, A to F). If there is an odd number of characters within a string, that string is padded on the left with a zero
before conversion.
The converted strings are concatenated into a single value. A string can contain hexadecimal representations of
non-displayable characters for conversion to their hexadecimal equivalent. This lets you assign true hexadecimal
values into variables.

 Examples: &HEXPACK 

&1 = &HEXPACK C1C2C3C4  -* &1 issetto ABCD 

&Z = &HEXPACK 03FF 0D25  -* &Z issetto X'03FF0D25'

 Notes: 

NOTE
The total sum of the concatenated variables or constants cannot exceed the maximum size for one variable.

• &HEXPACK is used in the following ways:
• To allow true hexadecimal values to be passed to &CALL programs
• On &SECCALL EXIT variables
• For sending to LU1 devices using &WRITE
• Invalid hexadecimal characters will result in a procedure error.

&IF
The &IF verb conditionally executes a command, statement, or DO group.

This verb has the following format:

&IF logicalexpression

[ { AND | OR } logicalexpression ] ...

    &THEN commandorstatement

&IF defines a logical expression and tests the truth of that expression, or defines multiple logical expressions connected
by AND or OR operators and tests the truth of those expressions. If the result is true, the command or statement following
the &THEN is executed.

If the result is false the next statement in the procedure sequence is executed. See the &ELSE statement description for
an account of the support for the conditional execution of a command or statement associated with the false condition
arising from &IF.

&IF supplies logical operators that are used to test the values of individual bit settings in hexadecimal variables.

See the &DO, &DOWHILE, and &DOUNTIL statement descriptions for an explanation of how to group commands and
statements for execution in association with both the true condition, and the &ELSE false condition.

 Operands: 

logical expression
An expression in the form:
value1 relational-operatorvalue2

value1 and value2 are either variables or constants, and relational-operator is one of the following logical
operators:

 929



 Netmaster® Shared Content Library 12.2

• EQ or = (equal)
• NE or ¬= (not equal)
• LT or < (less than)
• LE or <= (less than or equal)
• GT or > (greater than)
• GE or >= (greater than or equal)
• NG or ¬> (not greater than)
• NL or ¬< (not less than)
• BO (bits on)
• BZ (bits off)
• BM (bits mixed on and off)

Blanks must separate the logical operator from the values being tested.
Before the comparison, both values are translated to uppercase (by default) and all leading and trailing blanks are
stripped. If either value is a series of blanks, it is treated as a single blank value. These changes apply only to the
comparison operation and do not change either value for subsequent processing. (You can use the &CONTROL
IFCASE option to suppress uppercase translation before the comparison.)
If operating in a system in which SYSPARMS DBCS=YES is active, no translation into uppercase is made.
When the logical operator indicates a bit test function, value1 and value2 are in hexadecimal format. Both values
are regarded as the character representation of a hexadecimal byte; for example, 01 is treated as representing
the hexadecimal byte X'01'. When performing bit tests, value1 must be at least two bytes long. The first two
characters are combined to represent the target hexadecimal byte, which is tested against the two-byte value
of value2.
value2 must be two bytes only, in the range 00 to FF. The bits set in value2 are tested against the byte
represented by value1, according to the logical operator specified.
The operator BO signifies that all bits tested must be set for the expression to be true. BZ signifies that all bits
tested must be set off for the expression to be true. BM specifies that if the tested bits are a mixture of on and off,
the expression is true.

AND
Connects a series of logical expressions into a logical expression group. Each individual expression in the group
must be true for the group as a whole to be considered true. AND takes precedence over OR.

OR
Connects a series of logical expression groups. The overall true/false analysis of the statement is determined by
the true/false status of the individual groups, reading from left to right of the &IF statement. If any one group is
found to be true, then the statement result is true. If all groups are found to be false then the statement result is
false.

&THEN
Separates the right most logical expression or logical expression group from the command or statement that is to
be executed if the statement is true. &THEN must have at least one blank on either side. &THEN is mandatory.

command or statement
Specifies the command or statement for execution if the statement is found to be true. The command or statement
must be coded on the same statement as &IF.

 Examples: & IF 

&IF &DAY EQ WED &THEN +

   -START PROC2 

&IF .&1 = .  &THEN +

   &WRITE DATA=ERROR, OPERAND OMITTED

&IF &HEXFLAG BO 02 &THEN +

   &GOTO .BITON 
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&IF &HEXFLAG BZ 03 &THEN +

   &GOTO .BITSOFF 

&IF .&1 EQ .LU AND .&2 NE . &THEN +

   &GOTO .ACTLU 

&ELSE +

   &GOTO .ERRORMSG

 Notes: 

Variable substitution is performed before processing the &IF statement. If a variable has a null or undefined value when
substitution is performed, it is eliminated from the statement. For this reason, take care when testing variables if it is
possible for no value to be assigned. For example, if an operator is required to enter a variable when a procedure is
invoked, the procedure must then test that a variable has been entered or omitted. For the following statement:

&IF &1 EQ YES &THEN ....and so on

&1 is expected to be set to a value entered by the operator. A syntax error results if a value is not entered. After syntax
substitution and before executing the &IF, the statement would appear as:

&IF EQ YES &THEN ....and so on

The variable &1 has been eliminated as it has a null value. This is easily overcome by prefixing the same constant to
either side of the expression:

&IF .&1 EQ .YES &THEN ....and so on

In this case, if &1 is not set to a value, the resulting expression before executing the &IF would appear as:

&IF . EQ .YES &THEN ....and so on

No syntax error occurs, as the statement is still syntactically correct. If the &IF test is false, the &ELSE statement is used
to indicate an alternative processing course. A subsequent &ELSE statement is optional. If the &IF test is true, the &ELSE
action is ignored and processing resumes at the statement after completing the &ELSE process.

NOTE
 &ELSE cannot be coded on the same statement as the associated &IF. &THEN must be coded on the same
statement as the associated &IF.

&INTCLEAR
Clears messages queued to a dependent processing environment.

&INTCLEAR [ TYPE=ALL | REQ | RESP | ANY ]

&INTCLEAR is used to discard outstanding messages queued to a dependent processing environment by previous
&INTCMD processing, or queued by INTQ commands issued by other NCL processes which have directed messages to
this process.

When an &INTCMD statement is executed, the associated command is executed in the dependent processing
environment for the process that executes the &INTCMD statement. The results of the command are queued and returned
line-by-line to the procedure when each subsequent &INTREAD statement is processed. During the analysis of the results
of the command, the logic of the procedure can determine that another &INTCMD is to be issued and that remaining
results held from the previous &INTCMD are no longer required. &INTCLEAR is used to discard these outstanding results
so that another &INTCMD statement is issued.

If the &INTCLEAR statement were not used, the results of the second &INTCMD would be queued in order behind the
original outstanding results and would be presented in that order.

&INTCLEAR eliminates the need to process all of the results from a command.
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Operands:

TYPE=ALL
(Default) This option clears the dependent processing environment of the issuing process and any other
dependent environments below it. This means that if the process had at some stage issued &INTCMD START to
invoke an asynchronous, but dependent, NCL process, that process is terminated by &INTCLEAR TYPE=ALL.
Unsolicited message receipt and other PROFILE command options are reset.

TYPE=REQ
This option clears all currently queued REQUEST messages such as those generated by INTQ TYPE=REQ
commands from other processes that have sent messages to the issuing process.

TYPE=RESP
This option clears all RESPONSE messages such as those generated by INTQ TYPE=RESP commands,
commands issued by &INTCMD statements, or from other NCL command processes executing in the issuing
process's dependent processing environment.

TYPE=ANY
This option clears all currently queued RESPONSE and REQUEST messages. This format is equivalent to both
TYPE=REQ and TYPE=RESP.

Examples: &INTCLEAR

&INTCLEAR TYPE=REQ

Discards all messages sent to us from other processes issuing INTQ or &WRITE TYPE=REQ commands.

&INTCLEAR

Discards all messages queued to our dependent processing environment and terminates all dependent processes and
profiles.

&INTCLEAR TYPE=RESP

Discards all messages generated by dependent processes and queued to the internal response queue for processing by
&INTREAD. Does not terminate any dependent processes.

Notes:

NOTE
If an &INTCLEAR statement is processed after &INTCMD executes a command which has not yet completed,
the final results for that command are logged and then discarded. To limit the volume of messages flowing to the
log, use the &INTCLEAR TYPE=RESP statement to discard unwanted messages from the dependent response
queue.

&INTCMD
Schedules a command for execution in the issuing process's dependent processing environment.

&INTCMD command text

Executes a command in an NCL process's dependent processing environment and returns command results to the
procedure for analysis.

Every NCL process has a dependent processing environment associated with it where it can execute commands or other
NCL processes. &INTCMD is used to execute commands and processes in this dependent environment.
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When an &INTCMD statement is processed, the command statement is executed in the issuing process's dependent
processing environment. The command is processed in the normal manner, but all responses resulting from the command
are returned to the originating process's dependent response queue, and not the user's terminal. The issuing process can
then use the &INTREAD statement to retrieve queued responses one by one.

The result is a procedure that can correlate the results of commands it issues to react intelligently to the results of the
command.

The process &INTCMD invokes, executes independently of the initiating procedure. If the initiating process ends before
the dependent process has completed, the dependent process is flushed automatically. It is your responsibility to ensure
that the initiating procedure synchronizes with the &INTCMD process by using &INTREAD statements issued in the
initiating process.

Operands:

command text
Any upper and lower case command text.

Examples: &INTCMD

&INTCMD D TERM1 

&INTCMD D NCPSTOR,ID=NCP1,LEN=4,ADDR=&1 

&INTCMD MAISEND IMS /DIS A 

&INTCMD START MONITOR 

&INTCMD PROFILE MONMSG=Y

Notes:

NOTE
Certain product commands do not apply when executed within an &INTCMD environment, and return the
message:

N10104 COMMAND CANNOT BE SOURCED FROM &INTCMD STATEMENT.

These commands include the CLEAR, K, PAGE, END, FLUSH, GO, SPLIT, SWAP, and FSPROC.

If another NCL process is invoked by an &INTCMD statement (for example, &INTCMD START PROCNAME), the started
process executes in the originating process's dependent processing environment as a dependent process.

MAI-OC command results issued from an &INTCMD statement are returned to your dependent response queue and
is accessed by &INTREAD statements. However, if the dependent processing environment is removed (by using
&INTCLEAR, or by terminating the procedure) from an OCS primary processing environment, the MAI-OC session is
retained and further output is delivered to the OCS display. NCL processes invoked with &INTCMD (that is, executing in
the originating process's dependent processing environment) have their own dependent processing environments. These
procedures can therefore use &INTCMD without restriction to execute their own commands and dependent processes. If
the highest level process terminates, all of its dependent levels terminate.

The NCL process can use &INTCMD PROFILE commands to control the behavior of the dependent environment, much
the same way as an OCS operator. For example, &INTCMD PROFILE MONMSG=Y is used to receive monitor class
messages on the dependent environments response queue.

Using internal command environments is not limited to standard procedures. &INTCMD is used within reserved
procedures such as PPOPROC and MSGPROC, or from within the NMINIT and NMREADY procedures executed during
system initialization.

Commands executed using &INTCMD are not echoed to your terminal; nor are the results of the commands - these are
queued for processing by &INTREAD. However, all command results processed with &INTREAD are logged (by default)
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to the activity log to provide an audit trail of events. The messages appear in the log with *nclid* in the log's node name
column. (The &CONTROL NOINTLOG statement is used to suppress logging of these messages to the activity log.)

The &INTCLEAR statement is used to flush any messages queued for &INTREAD processing. For example, when VTAM
command responses arrive much later after the recipient's details have been removed by an &INTCLEAR statement.
The message is directed to the activity log regardless of the setting of the &CONTROL statement. This also occurs if a
procedure terminates before the messages or responses which it initiates, return.

Note: For more information about NCL execution, processing regions, and environments see Network Control Language
Programming.

&INTCONT
Propagates a message read using &INTREAD to the next higher processing environment.

&INTCONT [ COLOR=color | COLOUR=colour] 

         [ HLIGHT=highlight ] 

         [ INTENS={ HIGH | NORMAL } ] 

         [ ALARM= { YES | NO } ] 

         [ NRD={ NO | OPER } ]

After an &INTREAD statement, a procedure can propagate the received message to the terminal (if the executing process
is not a dependent of a higher level process), or to the dependent response queue of the next higher level process ( if the
executing process is running in a dependent processing environment).

When an &INTCMD statement is processed, the command associated with it is executed in the issuing process's
dependent processing environment. The command is processed in the normal manner but all command responses are
returned to the originating process's dependent response queue and not the user's terminal. The issuing process can then
use the &INTREAD statement to retrieve queued responses one by one.

&INTCONT allows the messages received by a process executing as a dependent to be passed up the hierarchy, without
having to be the subject of explicit &WRITE statements. Optionally, some attributes of the message is altered.

 Operands: 

COLOR=color | COLOUR=colour
If the color attribute of the message received from &INTREAD is to be changed, specify the new color by using
this operand. The existing color attribute of the message is tested by examination of the &ZMCOLOUR message
profile variable set after execution of &INTREAD.

HLIGHT=highlight
If the display highlighting attribute of the message received from &INTREAD must be changed, use this operand
to specify the new attribute. The existing highlighting attribute for the message is tested by examining the
&ZMHLIGHT message profile variable set after executing &INTREAD.

INTENS={ HIGH | NORMAL }
If the INTENS (intensity) attribute of the message received from &INTREAD must be changed, use this
operand to specify the new attribute. The existing INTENS attribute for the message is tested by examining the
&ZMINTENS message profile variable set after executing &INTREAD.

ALARM={ YES | NO }
If the ALARM attribute of the message received from &INTREAD must be changed, use this operand to specify
the new attribute. The existing ALARM attribute for the message is tested by examining the &ZMALARM message
profile variable set after executing &INTREAD.

NRD={ NO | OPER }
If the non-roll delete attribute for the message received from &INTREAD must be changed, use this operand
to specify the new attribute. The existing NRD attribute of the message is tested by examining the &ZMNRD

 934



 Netmaster® Shared Content Library 12.2

message profile variable set after executing &INTREAD. NRD=YES is specified but is ignored; full non-roll delete
with DOM correlation can only be set by the message originator, for example, &WRITE.

 Examples: &INTCONT 

&IF &ZMALARM = YES AND &INTYPE = RESP &THEN +

   &INTCONT ALARM=NO COLOR=RED 

&IF &ZMREQSRC = USER &THEN +

   &INTCONT HLIGHT=REVERSE

 Notes: 

NOTE
&INTCONT only propagates messages that are received after executing &INTREAD TYPE=RESP, or after
&INTREAD TYPE=ANY is satisfied by a message from the procedure's dependent response queue. Messages
satisfying &INTREAD TYPE=REQ cannot be propagated by &INTCONT. The procedure will terminate in error if
you attempt to use &INTCONT to propagate a request message.

&INTCONT operates on the previous $INT MDO retrieved by an &INTREAD. Values in the $INT MDO is modified before
the &INTCONT is issued, and will be reflected in the message that is propagated. Care should be taken when modifying
attributes that affect message flow control. Modification of the $INT.SOURCE.TIME, $INT.DOMID or $INT.PREFIX can
cause unpredictable results.

The message profile variable &ZINTYPE is set to a value of RESP if &INTCONT is used to propagate the message.

 Note: For more information, see the Network Control Language Programming Guide. 

&INTREAD
The &INTREAD verb retrieves the next message queued from the dependent processing environment of the issuing
process.

This verb has the following format:

&INTREAD { VARS=prefix* [ RANGE=( start, end ) ] |

           VARS={ name | ( name, name, ..., name ) } |

           ARGS [ RANGE=(start, end) ] |

           STRING=( name, name, ..., name ) |

           SET  MDO=mdoname | SET } 

         [ WAIT={ YES | NO | nnnn.nn } ] 

         [ TYPE={ ANY | REQ | RESP } ] 

         [ PRIORITY={ REQ | RESP } ] 

         [ INPUT={ CHAR | HEX | HEXEXP } ]

The verb returns the next result line from a command executed by a previous &INTCMD statement, a message delivered
by INTQ command, unsolicited messages, or event notifications.

Commands issued by an &INTCMD statement execute in the dependent processing environment of the issuing process,
and results return to the dependent response queue for that dependent environment. The originating NCL process then
uses the &INTREAD statement to retrieve command results line-by-line, from the response queue.

Other processes can send messages to your procedure using the &WRITE verb or INTQ commands.

This verb lets you write powerful logical procedures which correlate command results and react intelligently. On
completing &INTREAD:

• System variable &ZVARCNT totals the variables created or modified by the operation.
• System variable &ZINTYPE indicates the dependent queue type where the message was obtained.
• The &INTREAD Message Profile is set and the $INT mapped object is available.
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NOTE
 For more information about the message profile variables set for &INTREAD, see the Network Control
Language Programming Guide.

• System variable &ZFDBK is set as follows on &INTREAD completion:
0

Message has been received.
4

Wait time has expired.
8

Response queue limit reached, messages discarded (the default is 32 K).
• &ZMDORC and &ZMDOFDBK are also set to indicate the result of MDO assignment that took place in making the

$INT MDO available or in assigning the mdoname specified on the MDO operand.

 Operands: 

VARS=
Tokenizes the message into the nominated variables before control is returned to the procedure. Each word of
the command output line is tokenized into the nominated variables from left to right. If insufficient variables are
provided, data is lost. Excess variables are set to null. Formats for the operands associated with VARS= are:
prefix*

Generates the variables automatically during the tokenization process with variable names of
'prefix1 … prefix2', and so on. The RANGE= operand is specified to indicate a starting and ending suffix
number. prefix* cannot be used with other variable names.

name
The name for a variable, excluding the ampersand (&).

name(n)
As name, but n denotes the length of the data that is put into the variable.

*(n)
Denotes a skip operation, where n represents the number of units to skip during the tokenization process.
On VARS= statements, n denotes 'skip this number of words'. An asterisk (*) by itself is the same as *(1).

ARGS
Denotes that the line of text retrieved is tokenized and placed word-by-word into automatically generated
variables with the form &1 through &n, depending on how many are required to hold the text. The RANGE=
operand is coded to designate a start number and an end number to delimit the number of variables generated.

STRING=
Specifies that no tokenization is to be performed. The entire text of the command line is treated as a single string
and returned to the procedure in the nominated variables. Formats for the operands associated with STRING are:
name

Specifies the name of a user-specified variable, excluding the leading &, in which to put the string text.
Text is put into each variable up to the maximum length of each variable.

name(n)
Specifies the name of a user-specified variable, excluding the leading &, in which to put the string text.
Text is put into each variable for the length specified by n.

*(n)
Denotes a skip operation, where n represents the number of units to skip during the tokenization process.
On STRING statements, n denotes 'skip this number of characters'. An asterisk (*) by itself is the same as
*(1).
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SET
Specifies that no tokenization of the message is to be performed, but that the &INTREAD statement is to return
only the message profile of the next message.
If SET is not specified, instructions must be coded on the &INTREAD statement specifying the tokenization
requirements for the message text by using the other &INTREAD operands. SET is mutually exclusive with the
INPUT operand.

MDO=mdoname
Specifies that, if a user MDO is embedded in the message, it is assigned to a local MDO with the name specified.
An MDO might be present if the message was generated by an &EVENT MDO= or &WRITE MDO= statement. If
no MDO is available, &ZVARCNT is set to zero, otherwise it is set to 1. All message profile variables are still set.

WAIT={ YES | NO | nnnn.nn }
WAIT=YES (the default) specifies that if no message is immediately available on the dependent response queue
when &INTREAD is issued, the procedure waits until the next message arrives.
WAIT=NO specifies that control returns to the procedure immediately. If no message is available, all specified
variables are set to null.
WAIT=nnnn.nn specifies the procedure can wait up to nnnn.nn seconds for a message to arrive. If no message
is immediately available when the &INTREAD is issued (maximum is 9999.99 seconds). After nnnn.nn seconds
without a message, control returns to the procedure with all specified variables set to null and &ZFDBK set to 4.
If WAIT=0 is coded, control returns immediately. If WAIT=nnnn.nn is not used, it is your responsibility to ensure
that the procedure is structured so that an &INTREAD is not issued in the case where messages cannot arrive.
Otherwise, the NCL process waits indefinitely.

TYPE={ ANY | REQ | RESP }
TYPE=ANY returns the next message of any type, either from the dependent response queue or the dependent
request queue. If messages are available on both queues, the first message from the dependent response queue
is returned in preference.
TYPE=REQ indicates that &INTREAD is to return the first message from the dependent request queue of the
issuing process.
TYPE=RESP (the default) indicates that &INTREAD is to return the first message from the dependent response
queue of the issuing process.

PRIORITY={ REQ | RESP }
This operand is used with TYPE=ANY, to return the message if data is available on both the response and
request queues. The default is PRIORITY=RESP. PRIORITY=REQ is used to select request messages in
preference to responses.

INPUT={ CHAR | HEX | HEXEXP }
Specifies the format for the data returned in the variables created by the &INTREAD operation. The default is
standard character data.
INPUT=HEX indicates that data in the variables is pure hexadecimal (and therefore not directly processable by
NCL).
INPUT=HEXEXP indicates that data in the variables is hexadecimal data represented as expanded hexadecimal.
For example, a hexadecimal byte with a value of 0A appears in a variable as two characters 0A.
HEX and HEXEXP support provide data transparency across &INTREAD operations.

 Examples: &INTREAD 

&INTREAD WAIT=5 ARGS RANGE=(20,80)

This requests the first message from the dependent response queue. The message is tokenized into variables &20 up to
a maximum of &80 (&ZVARCNT is set to total how many variables were created). If no message is immediately available,
control returns after 5 seconds.

&INTREAD VARS=(*(3),A(2),B(3),C,D,E,F)

This example reads the next message from the dependent response queue and tokenizes it into individual words:
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• *(3) indicates that the first three words are ignored
• Two characters of the next word are placed in the variable &A.
• Three characters of the next word are placed in the variable &B
• The next four words are placed in variables &C, &D, &E and &F respectively.

 Notes: 

If a procedure is suspended waiting for an &INTREAD, use END or FLUSH commands to force termination.

When a message is received as a result of &INTREAD processing, a mapped data object, containing all attributes
associated with the message, is made available to the NCL procedure in an object named $INT. The $INT object is an
envelope for a user-defined, mapped data object, which is reassigned from the $INT.USERMDO component or assigned
automatically if the MDO= operand was specified. The map name for the user MDO is available in the $INT.MAPNAME
component or the &ZMAPNAME profile variable. If no user MDO is present when the MDO= operand is specified, a null
unmapped MDO is assigned. Message profile variables and the $INT MDO will always be available after a successful
&INTREAD, whether an embedded MDO is available or not. The $INT MDO is mapped by $MSG.

&INTCLEAR is used to clear outstanding messages queued to the dependent processing environment.

If &ZFDBK is set to 8 on &INTREAD completion, it means that the response queue was congested at some time with
unprocessed messages that exceeded 32 KB. One or more messages might have been lost. This condition is unlikely
to occur and represents a surge of messages being queued by dependent processing region activity faster than the
&INTREAD process can process them. If this condition occurs, establish the cause of the large number of messages.

&INTREAD is sensitive to the current setting of the &CONTROL VARSEG option at the time the &INTREAD statement is
issued. This option determines the processing method for the data delivered to the &INTREAD through INTQ commands.

For example (where a procedure using INTQ passes data to another procedure):

&A = &STR SHOW SESSINTQ ID=&NCLID &A

&INTREAD TYPE=REQ ARGS

If &CONTROL VARSEG (default) is in effect when the second procedure issues the &INTREAD, it receives two variables.
&1 contains the word SHOW, and &2 the word SESS, even though the words were originally contained within one
variable. However, if &CONTROL NOVARSEG is in effect, the second procedure receives a single variable containing
SHOW SESS.

A response message is propagated to the current processes owning environment, using either the &INTCONT or
&INTREPL statement.

NOTE
 For more information about NCL processing environments and dependent processing environments, see
the Network Control Language Programming Guide. See also the INTQ command description in the Online
Help.

&INTREPL
Propagates a message read via &INTREAD to the next higher processing environment, and optionally changes its
message text.

&INTREPL [ COLOR=color | COLOUR=colour ]

         [ HLIGHT=highlight | HLITE=highlight ]

         [ INTENS={ HIGH | NORMAL } ]

         [ ALARM={ YES | NO } ]

         [ SCAN={ YES | NO }

         [ NRD={ NO | OPER } ]

         [ DATA=replacement text ]
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After an &INTREAD statement, a procedure might choose to propagate the entire received message to the terminal
(provided the executing process is not the dependent of a higher level process), or to the dependent response queue of
the next higher level process (if the executing process is running in a dependent processing environment).

When an &INTCMD statement is processed, the command associated with the statement is executed in the issuing
process's dependent processing environment. The command is processed in the normal manner but all command
responses are returned to the originating process's dependent response queue, and not to the user's terminal. The issuing
process can then use the &INTREAD statement to retrieve queued responses one-by-one.

&INTREPL allows messages received by a process executing as a dependent, to be passed up the hierarchy without
having to use explicit &WRITE statements -- the message text is changed before propagation occurs.

Operands:

COLOR=color | COLOUR=colour
If the color attribute of the message received from &INTREAD must be changed, use this operand to specify the
new color. The existing color attribute of the message is tested by examining the &ZMCOLOUR message profile
variable set after executing &INTREAD.

HLIGHT=highlight | HLITE=highlight
If the display highlighting attribute of the message received from &INTREAD must be changed, use this operand
to specify the new attribute. The existing highlighting attribute for the message is tested by examining the
&ZMHLIGHT message profile variable set after executing &INTREAD.

INTENS={ HIGH | NORMAL }
If the INTENS (intensity) attribute of the message received from &INTREAD must be changed, use this
operand to specify the new attribute. The existing INTENS attribute of the message is tested by examining the
&ZMINTENS message profile variable set after executing &INTREAD.

ALARM={ YES | NO }
If the ALARM attribute of the message received from &INTREAD must be changed, use this operand to specify
the new attribute. The existing ALARM attribute of the message is tested by examining the &ZMALARM message
profile variable set after executing &INTREAD.

SCAN={ YES | NO }
Indicates that the text of the message does or does not include the highlighting character, (@). Specify
SCAN=YES if your replacement text includes this character to highlight individual words in the message.

NRD={ NO | OPER }
If the non-roll delete attribute of the message received from &INTREAD must be changed, use this operand
to specify the new attribute. The existing NRD attribute of the message is tested by examining the &ZMNRD
message profile variable set after executing &INTREAD. NRD=YES is specified but is ignored; full non-roll delete
with DOM correlation can only be set by the message originator, for example &WRITE.

DATA=replacement text
Specifies the text for the message that is to replace the text received after the &INTREAD operation. The entire
text must be coded. DATA can only be specified as the last keyword on the statement, because the data string is
regarded as being everything right of the DATA= keyword, to the end of the statement.

Examples: &INTREPL

&IF &ZMALARM = YES &THEN +

   &INTREPL COLOR=RED INTENS=HIGH +

            DATA=*IMPORTANT* &ZMTEXT

Notes:

&INTREPL only propagates messages received by executing &INTREAD TYPE=RESP, or after &INTREAD TYPE=ANY
is satisfied by a message from the procedure's dependent response queue. Messages that satisfy &INTREAD
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TYPE=REQ cannot be propagated by &INTREPL. The procedure terminates in error if you attempt to use &INTREPL to
propagate a request message. The message profile variable &ZINTYPE is set to a value of RESP if &INTREPL is used to
propagate the message.

Attributes of the message can also be changed by modifying the $INT by modifying the $INT MDO before issuing the
&INTREPL or &INTCONT. Some care should be taken when modifying message attributes in this way, as some attributes
affect processing control. Also, some attributes will be reset by the system during message re-delivery.

Note: For more information, see Network Control Language Programming.

&INVSTR
Returns a string that is the inverted form of the supplied text.

&INVSTR text

&INVSTR is a built-in function and must be used to the right of an assignment statement.

&INVSTR is used in an assignment statement to reverse the data order. For example, inverting the data 123456 assigns
the nominated variable the data 654321.

 Operands: 

text
The data to be inverted and placed in the nominated variable. A maximum of data that is specified is the
maximum length of the variable. The data is reversed and placed into the target variable of the assignment
statement.

 Examples: &INVSTR 

&A = &INVSTR ABCDEF  -* &A will be set to FEDCBA

&1 = &INVSTR &1 &2

 Notes: 

&INVSTR is a simple way of stripping a number of characters from the end of a variable length string: use &INVSTR to
invert the string, then &SUBSTR to strip the required number of characters from the front of the string. A second &INVSTR
statement then returns the string to its original order.

&INVSTR is useful when constructing keys for file processing from data entered from a full-screen panel if the data
entered must be reordered to construct a suitable key.

&LBLSTR
Returns a string with leading blanks deleted.

&LBLSTR text 

&LBLSTR is a built-in function and must be used to the right of an assignment statement.

User variables can contain leading blanks, whether entered by an operator during full-screen processing or created by
other built-in functions such as &SUBSTR and &ASISTR.

&LBLSTR removes any leading blanks from the data and assigns the data remaining into the target variable of the
assignment statement.

If the data consists entirely of blanks, then the target variable is set to null.

 Operands: 

text
Data or a variable with data from which leading blanks are to be removed.
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 Examples: &LBLSTR 

&1 = &LBLSTR &INPUT -* If &INPUT = '  ABC', then

                    -* &1 is set to 'ABC'

 Note: 

The &NBLSTR function is used to remove both leading and trailing blanks. The &TBLSTR function removes only trailing
blanks.

&LENGTH
Returns a number indicating the length of the supplied variable or constant.

&LENGTH { variable | constant }

&LENGTH is a built-in function and must be used to the right of an assignment statement. The character length value of
the target variable is returned in the variable to the left of the assignment statement.

 Operands: 

variable | constant
A variable or constant.

 Examples: &LENGTH 

&A = ABCDEF       -* assigns a value to &A 

&LEN = &LENGTH &A -* &LEN is assigned a value of 6

 Notes: 

&LENGTH is used to determine the length of a string before attempting to use &SUBSTR to extract the right hand part of
that string. The &SETLENG statement is used to set a variable to a specific length.

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &LENGTH is sensitive to the presence of DBCS data.

&LOCK
Obtains or releases access to a logical resource.

&LOCK PNAME=resource name

    [ TYPE={ EXCL | SHR | TEST | FREE } ]

    [ ALTER={ YES | NO } ]

    [ MNAME=resource name ]

    [ WAIT={ NO | YES | nnnn } ]

    [ TEXT={ text | var | userid procedure-name time } ]

&LOCK controls concurrent access to a particular logical resource by different NCL processes. &LOCK lets a process
nominate a resource by name (for example, a file ID) for either exclusive or shared access to that resource. This status
is altered during processing when ALTER =YES is specified. A procedure that needs to access the resource can use
&LOCK to find out whether it is entitled to use it, or whether the current process or another process already has exclusive
use.

&LOCK is used to synchronize the activities of different procedures that access, update, or reference common
information.

On completion, &RETCODE is set to indicate the result of the operation.
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Operands:

PNAME=resource name
(mandatory) Specifies the primary name for the resource targeted by this &LOCK action. The name is any string
of 1 to 16 characters.

TYPE={ EXCL | SHR | TEST | FREE }
TYPE=EXCL indicates a request for exclusive control of the resource, as identified by the PNAME (primary name)
and optional MNAME (secondary name) operands.
TYPE=SHR indicates a request for shared access to the nominated resource.
TYPE=TEST indicates a request to find out whether the nominated resource is already the subject of an &LOCK
operation by this or another process.
TYPE=FREE indicates a request to release the shared or exclusive access to the nominated resource by this
process.

ALTER={ YES | NO }
Specifies whether or not an NCL procedure can request that the lock type and/or lock text be changed during
processing. ALTER=YES allows the type and text to be changed, and ALTER=NO, the default, specifies that no
change is allowed.
For the rules that apply when changing the lock type and text, see Altering the Lock Type During Processing.

MNAME=resource name
Specifies the minor name for the resource. This operand is optional. The name is any string of 1 to 256
characters.

WAIT={ NO | YES | nnnn }
WAIT=NO indicates that the request for shared or exclusive control is to lapse immediately if access to the
nominated resource cannot be obtained.
When WAIT=YES is specified for TYPE=SHR or EXCL, it indicates that if the request for access to the resource
cannot be granted immediately, the &LOCK function will wait indefinitely until the request is granted, or the
request fails. For TYPE=TEST, if the resource is not currently held by any user, the request will wait indefinitely
until the next request of any type is made by another process.
WAIT=nnnn indicates that if the request for exclusive or shared control of the resource cannot be granted
immediately, then the &LOCK function will wait until the request is granted, for up to nnnn seconds maximum (the
time value can range from 1 to 9999 seconds). For TYPE=TEST, if the resource is not currently held by any user,
the request will wait for the specified period or until the next request of any type is made by another process.

TEXT=text | var | userid procedure-name time
Specifies a maximum of 24 characters of free form text to be associated with this access request. The value of the
text is returned in the variable &1 for certain &LOCK operations. If no text is supplied on the &LOCK statement,
the default is the current user ID, suffixed by the name of the base NCL procedure, suffixed by the time. The text
assigned to the request is composed of text, or variables, or a mixture of both, but cannot contain blanks. If blanks
are required in the text, assign the required value to a variable using the &STR function, then use the variable on
the TEXT= operand.

Return Codes:

TYPE=EXCL and TYPE=SHR requests complete with &RETCODE set as follows:

0
Access to the resource is granted. For an EXCL request no other processes can gain access to the resource until
it is explicitly FREEd, or the process terminates.

4
The request has been ignored because this process has control of the resource already. &1 is set to the text of
the existing lock. &ZFDBK is set as follows:
0

Lock is already held shared
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4
Lock is already held exclusively

8
A lock conflict has been detected

8
Access to the resource is denied. Another process has control of the resource. The variable &1 contains the text
of the oldest request that obtained control of the resource. &ZFDBK is set as follows:
0

Lock is held shared (TYPE=EXCL requests only)
4

Lock is held exclusively

When WAIT=YES or WAIT=nnnn is specified:

12
The request is denied. Access to the resource is not possible. A PURGE command has been issued for the
waiting lock request or the time limit has expired. The variable &1 contains the text of the oldest request that
obtained control of the resource. &ZFDBK is set as follows:
0

Lock is held shared (TYPE=EXCL requests only)
4

Lock is held exclusively
16

The request is rejected. &SYSMSG is set to the text describing the error condition.

TYPE=TEST requests complete with &RETCODE set as follows:

0
No other procedure has shared or exclusive control of the resource, or is testing the resource.

4
The request will fail because this process already has control of the resource. &1 is set to the text of the existing
lock. &ZFDBK is set as follows:
0

Lock is already held shared
4

Lock is already held exclusively
8

Lock conflict has been detected
8

Another process controls the resource. Variable &1 contains the text of the oldest request that obtained control of
the resource. &ZFDBK is set as follows:
0

Lock is held shared
4

Lock is held exclusively
8

A TEST request has been made against the resource

TYPE=FREE requests complete with &RETCODE set as follows:
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0
Shared or exclusive control of the resource has been released by this process. Variable &1 contains the text of
the request just released. &ZFDBK is set as follows:
0

Lock is held shared
4

Lock is held exclusively
4

The request is ignored. This procedure has no &LOCK control, either shared or exclusive, of the nominated
resource.

When ALTER=YES is specified, requests complete with &RETCODE set as follows:

0
Shared or exclusive control of the resource has been granted. Variable &1 contains the text of the request just
released. &ZFDBK is set as follows:
0

Lock is held shared
4

Lock is held exclusively
8

The request is denied. &ZFDBK is set as follows:
0

Lock is held shared
4

Lock is held exclusively &1 is set to the text of the lock that prevented the request from succeeding.
The text of the requesting NCL procedure's original lock request remains unchanged, and there is no
alteration to the original lock ownership (that is, the NCL procedure still owns the lock in shared status as
if the &LOCK ALTER=YES was not issued).

Examples: &LOCK

&TODAY = MONDAY 

&DTIME = NIGHT 

&LOCK TYPE=EXCL PNAME=&TODAY MNAME=&DTIME

   .

   . -* process

   .

&LOCK TYPE=FREE PNAME=&TODAY MNAME=&DTIME

&LOCK TYPE=SHR PNAME=CUSTFILEMNAME=CUSTREC 

&LOCKTEXT = &STR &0 write custfile 

&LOCK TYPE=EXCL ALTER=YES PNAME=CUSTFILE MNAME=CUSTREC WAIT=20 +

      TEXT=LOCKTEXT

Notes:

NOTE
The resource referred to in connection with the &LOCK statement is not a real entity such as a file or a variable.
A resource in this context is a name to which one or more NCL procedures refer. The name is made up of a
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primary name (PNAME), and optionally a minor name (MNAME), for example, CONFIG.ABC and CONFIG.XYZ
(where CONFIG is the primary name and ABC and XYZ are minor names).

If two procedures agree to use the resource CONFIG.ABC to control their access to a UDB, each would request exclusive
use of the resource CONFIG.ABC. While one was granted access, the other would fail to obtain access and could not use
the UDB. It must be noted that &LOCK resources provide protection only if all procedures that need to synchronize access
to a resource are written using &LOCK against a mutually-agreed resource.

Termination of the process releases all locks that are still held.

The &LOCK TYPE=TEST WAIT=YES construction is used to create a semaphore for signalling between procedures.

Note: For more information, see Network Control Language Programming. See also the PURGE and SHOW NCLLOCKS
commands in the Online Help.

Altering the Lock Type During Processing
A process can alter the status of its resource lock during processing, if required, by using the ALTER=YES operand on the
&LOCK verb. Altering the status from exclusive to shared is always possible, but altering the lock status from shared to
exclusive is more complicated.

When the status is altered from exclusive to shared during processing, any other lock requests that are waiting for shared
access to the resource become valid for shared ownership. They are granted shared access to the resource immediately,
causing the requesting procedures to resume execution. The text of the lock is replaced by the text specified on the
&LOCK verb.

When altering the status from shared to exclusive, the request can only be satisfied if there are no other procedures
that have shared ownership of the resource. Also, if the resource is the primary resource, the upgrade request can only
be satisfied if there are no other minor resources (with shared or exclusive status) with the same primary name. If any
other shared requests for the lock arrive before the status is altered to exclusive, these new shared requests are given
precedence over the change to exclusive, and are granted shared ownership of the lock. If the request is successful, the
procedure will own the lock exclusively, and the text of the lock will be replaced by the text specified on the &LOCK verb.

As with normal shared and exclusive requests, the WAIT operand plays an important part in determining the success
or failure of a lock status alteration request. However, the waiting period is only significant for a request to change from
shared to exclusive, as the request to change from exclusive to shared is always satisfied immediately.

When WAIT=NO is specified, the request must be satisfied immediately or it will fail.

When WAIT=nnnn or WAIT=YES is specified, the requesting process can wait for the specified period of time for the
change to be successful. This can happen when other procedures release locks.

When the status type on the &LOCK request is unchanged from the current status (that is, the procedure holds a shared
lock then issues a shared lock request with the ALTER=YES operand) the request is treated as a request to alter the lock
text only. This request is always successful.

&LOGCONT
Resumes normal processing of a message delivered to LOGPROC.

&LOGCONT [ USER=userid ] 

         [ NODE=luname ]

Used within the LOGPROC procedure to request that a message previously delivered for processing by &LOGREAD be
returned for standard log processing.

 Operands: 
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USER=userid
If specified, indicates the new user ID to which this log message is to be attributed.

NODE=luname
If specified, indicates the new terminal name to which this log message is to be attributed.

 Examples: &LOGCONT 

&LOGCONT USER=CHIEFOP

 Notes: 

• &LOGCONTs issued when no message is currently being processed by LOGPROC are ignored.
• An &LOGCONT need not be issued if another &LOGREAD is to be issued. If a message is being processed and

another &LOGREAD is issued without an intervening &LOGDEL or &LOGREPL, an implied &LOGCONT is performed
and the message returned for standard processing before the next &LOGREAD is satisfied.

• &LOGCONT is used to free a message for delivery even though the LOGPROC procedure continues processing
before issuing another &LOGREAD.

&LOGDEL
Requests deletion of the log record currently being processed by LOGPROC.

&LOGDEL

Used with the LOGPROC procedure to delete the log message. An &LOGDEL statement must only be used after an
earlier &LOGREAD statement -- the record it returns is the record that will be deleted by the &LOGDEL statement.

 Examples: &LOGDEL 

&LOGREAD ARGS 

&IF &4 EQ N13505 &THEN +

   &LOGDEL

Any attempt to use &LOGDEL in other than the designated LOGPROC procedure results in an error.

&LOGON
Passes control of this terminal to another application.

&LOGON [ LOGMODE=logmode ]

       [ APPL= { applname | * } ]

       { panelname | * }

       [ string ]

An NCL procedure operating under EASINET control can request that control of a terminal be passed to another
application. The &LOGON statement initiates passing the terminal to another application.

 Operands: 

LOGMODE=logmode
This operand is optional but must be coded as the first operand if used. It is the name of an VTAM logmode
entry used when processing this request. If not specified, the logmode used is the default from either the APPL
definition specified by the APPL= operand, or from the nominated DEFLOGON entry. If logmode is specified
and the target application is this product region, the terminal is disconnected and reacquired using the specified
logmode table entry.
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APPL={ applname | * }
The name for the required application. This operand is optional, and (if used) designates a specific target
application. When this operand is coded, it must be coded after the LOGMODE operand (if present), and before
any other operands. If APPL= is used to designate a specific application, the string operand is optional. If APPL=*
is coded it indicates that the target application is this product region, in which case the terminal is disconnected
and immediately reacquired.

panelname | *
(Mandatory) The name for a panel for display before passing control to the target application. This panel normally
informs the terminal operator that the logon request has been accepted and is being processed.
This operand is ignored for LU1 terminals, but must still be supplied. For LU1 terminals, any text assigned to the
&SYSMSG variable before the &LOGON is executed is written to the terminal if the logon request is accepted.
If you specify *, no panel is displayed before passing the terminal to the target application.

string
The meaning of this operand depends on the presence of the APPL operand.
If APPL is coded on the &LOGON statement, the string operand is optional and treated as user data text
(maximum length 168 bytes) to be passed to the target application specified by the APPL= operand within the
logon data. If user data is supplied in variables, the contents of the variables could be hexadecimal data, which is
passed without change to the target application.
If APPL is not coded, string is mandatory and represents text that is compared against the logon paths defined
in the DEFLOGON command. This lets the &LOGON statement select target applications indirectly, through the
DEFLOGON mechanism, rather than explicitly by the APPL= definition.

 Examples: &LOGON 

&LOGON REQACCEPT IMS 

&LOGON LOGONOK  &INKEY USERID1/PASSWORD 

&LOGON APPL=&SELECTION OKPANEL &USERDATA 

&LOGON LOGMODE=MODEL4 OKPANEL TSO

 Notes: 

After issuing an &LOGON statement, the NCL procedure will not regain control unless the terminal cannot be passed
to the target application. In this case, processing resumes with the next statement after the &LOGON statement. The
&SYSMSG variable will contain an error message describing the reason for the failure.

Any attempt to use the &LOGON statement from other than an EASINET procedure results in an error.

 Note: See also the $EASINET procedure in the distribution library.

&LOGREAD
Requests that the next log message be made available to LOGPROC.

&LOGREAD { VARS= prefix* [ RANGE=( start,end ) ]|

           VARS={ name | ( name,name, ..., name ) } |

           STRING=( name, name, ..., name) } |

           ARGS [ RANGE=( start,end ) ] |

           MDO=mdoname | SET }

The system-level LOGPROC procedure can intercept and process messages directed to the activity log.

The &LOGREAD statement is reserved for use by the LOGPROC NCL procedure and requests that processing of the
LOGPROC procedure be suspended until the next log message is available.

After the &LOGREAD statement, the LOGPROC procedure can analyze the log message and initiate any special
processing required.
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Optionally, the LOGPROC procedure can delete messages from the log using the &LOGDEL statement. The &LOGREAD
statement is designed to tokenize the incoming log messages into variables in a variety of forms to simplify analysis and
interpretation of the messages by the LOGPROC logic.

On completion of &LOGREAD the system variable &ZVARCNT is set to the number of variables created or modified by
the operation.

The profile of the message received by &LOGREAD is set in a suite of reserved system variables. The message profile
(which includes attributes such as color, highlighting, and source information) provides a complete description of all log
message attributes, in addition to the message text. The message attributes can also be accessed using the $LOG MDO,
which is always available after a successful &LOGREAD. The $LOG MDO is mapped by the $MSG map.

 Note: For more information about the &LOGREAD message profile, see the Network Control Language Programming
Guide. 

 Operands: 

SET
Specifies that no tokenization of the log message is to be performed, but that the &LOGREAD statement is to
return only the message profile for the next log message.
If SET is not specified, operands must be coded on the &LOGREAD statement specifying the tokenization
requirements for the message text using other &LOGREAD operands.

VARS=
Specifies that the message is to be tokenized into the nominated variables before control returns to the
procedure. Each word of the log record line is tokenized into the nominated variables from left to right. If
insufficient variables are provided, some data will be lost. Excess variables are set to null. The formats of the
operands that is coded with VARS= are described below:
prefix*

Denotes that variables are generated automatically during the tokenization process, and that variable
names will be prefix1 … prefix2 and so on. (The RANGE= operand is specified to indicate a starting and
ending suffix number). prefix* cannot be used with other variable names.

name
The name of a variable, excluding the ampersand (&).

name(n)
As name, but n denotes the length of the data to be placed in the variable.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization
process. On VARS= statements, n denotes 'skip this number of words'. An asterisk (*) by itself is the
same as *(1).

STRING=
Specifies that no tokenization is to be performed. The entire text of the command line is treated as a single string
and returned to the procedure in the nominated variables. The formats of the operands associated with STRING
are:
name

User-specified variables, excluding the leading &, into which the string text is put. Text is placed into each
variable up to the maximum length of that variable.

name(n)
User-specified variables, excluding the leading ampersand (&), into which the string text is put. Text is
placed into each variable for the length n.
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*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization
process. On STRING statements, n denotes 'skip n characters'. An asterisk (*) by itself is the same as
*(1).

ARGS
Denotes that the line of text retrieved is tokenized and placed word-by-word into automatically generated
variables of the form &1 through &n, depending on how many are required to hold the text.
The RANGE= operand is coded to designate start and end values to delimit the number of variables generated.

MDO=mdoname
Specifies the object name to which an MDO is to be assigned if an MDO is present in the log message.
MDOs are user data structures, which is passed to NCL processes with &EVENT or &WRITE statements. They
will be propagated to the system log if they are present in an eligible log message.

 Examples: &LOGREAD 

&LOGREAD ARGS RANGE=(20,80)

The next log message to arrive is tokenized into variables from &20 up to &80 maximum. &ZVARCNT is set to indicate
how many variables were created.

&LOGREAD VARS=(*(3),A(2),B(3),C,D,E,F)

The next log message is tokenized into individual words. *(3) indicates that the first 3 words are ignored, 2 characters of
the next word are placed in the variable &A, three characters of the next word are placed in the variable &B and the next 4
words are placed into variables &C, &D, &E, and &F respectively.

&LOGREAD VARS=ABC* RANGE=(1,50)

The next log message is tokenized and placed word-by-word into a series of automatically generated variables with the
form ABC1, ABC2, ..., ABC50, and so on. Variables are generated, up to the limit specified by the RANGE operand.

&LOGREAD STRING=(A,B(2),*(5),C(3))

Reads the next log message as a single text string. The first 256 bytes are placed in &A, the next 2 characters are placed
in &B, the next 5 characters are ignored, and the next 3 characters are placed in &C.

 Notes: 

Log records always include the time the record was generated (in format HH.MM.SS.TH), with the user ID for the user
who generated the record, and the TERMINAL where that user is logged on.

If STRING is not specified, these fields are tokenized as follows:

• First variable is assigned the time.
• Second variable is assigned the user ID.
• Third variable is assigned the terminal.

These three fields are always present.

If no USERID or TERMINAL is associated with a particular message (such as for commands executed during system
initialization), either or both of these fields are set to a single minus (-) character. Therefore, the NCL procedure can
assume that the fourth variable will contain the first word of the actual text of the log message.

For commands executed from an NCL process's dependent processing environment (via &INTCMD), the terminal field
appears as *nclid*, where nclid is the NCL process identifier.

After a successful &LOGREAD, a $LOG MDO will always be available to LOGPROC. $LOG is mapped by $MSG and
contains all attributes associated with a message. In addition, if the message was an envelope for a user MDO, the
user MDO is referenced directly from $LOG.USERMDO or automatically assigned from the MDO= operand on the
&LOGREAD. The mapname for the user MDO is available in $LOG.MAPNAME or the &ZMAPNAME profile variable.
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&ZMDORC and &ZMDOFDBK are set.

In the activity log certain characters are used to highlight specific classes of messages. For example, the plus sign (+)
prefixes commands, and an equal sign (=) prefixes VTAM PPO messages. These special indicators appear in the physical
printed log only, and are not returned in the tokens that result from an &LOGREAD statement.

An example of using LOGPROC to intercept particular messages arises with File Transmission Services (FTS).
A LOGPROC procedure is written to monitor when transmissions finish. On detecting the completion of certain
transmissions (determined by their request name or data set name), LOGPROC can dynamically generate job control
language (JCL) to process a newly-arrived data set and automatically submit it to the internal reader.

An example of a utility to perform this is supplied with the system as UTIL0005.

&LOGREAD can also be used to split the activity log into different categories and write records to data sets where they
are available for on-line browsing. An example of a LOGPROC to perform this, and a supplementary procedure to perform
on-line log browsing is supplied with the system.

Any attempt to use &LOGREAD in other than the designated LOGPROC procedure results in an error.

NOTE
 For more information about the LOGPROC procedure, see the Reference Guide. See also LOGPROC
message profile variables.

&LOGREPL
Replaces the text of the last log message delivered to LOGPROC.

&LOGREPL [ USER=userid ]

         [ NODE=luname ]

           DATA=message text

Used within the LOGPROC procedure to change the text for a message delivered for processing by &LOGREAD, and
returns the message for standard log processing.

Operands:

USER=userid
If specified, indicates the new user ID to which this log message is to be attributed.

NODE=luname
If specified, indicates the new terminal name to which this log message is to be attributed.

DATA=message text
The new message text to be assigned to the message. DATA can only be specified as the last keyword on the
statement since the data string is regarded as being everything following the DATA= keyword, to the end of the
statement.

Examples: &LOGREPL

&LOGREPL USER=CHIEFOP DATA=**MESSAGE TEXT SUPPRESSED** &TIME

Note:

&LOGREPLs issued when no message is currently being processed by LOGPROC are ignored.
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&LOOPCTL
The &LOOPCTL verb sets a new runaway loop control limit when &CONTROL LOOPCHK is in effect. If the default,
&CONTROL NOLOOPCHK, is in effect, the &LOOPCTL is ignored.

When a new procedure nesting level begins, &LOOPCTL is initialized to 1000. This value decrements by 1 for each
&GOTO, &GOSUB, or &DOEND processed for a &DOWHILE, or &DOUNTIL statement. If the &LOOPCTL reaches 0,
the procedure is terminated for being a potential runaway loop. &LOOPCTL is set to a new value, avoiding premature
termination of a procedure.

This verb has the following format:

&LOOPCTL number

 Operands: 

number
Specifies a numeric value in the range 1 through 10,000.

 Examples: &LOOPCTL 

&LOOPCTL 2000

&IF &LOOPCTL < 200 &THEN +

 &LOOPCTL 700

 Notes: 

&LOOPCTL is also a system variable that returns the current loop control counter value.

Certain system functions imply a reset of the current loop counter. For example, the successful displaying of a panel using
the &PANEL statement. In such a case where a panel is displayed awaiting operator input, the current loop counter is
reset to 1000. This feature eliminates the need to reset the counter using &LOOPCTL in procedures that perform long
processing runs, but which are not looping.

Resetting &LOOPCTL within PPOPROC, MSGPROC, CNMPROC, and LOGPROC should not be necessary. Although
these are decremented as is usual, &LOOPCTL is automatically reset when each &PPOREAD, &MSGREAD,
&CNMREAD, &LOGREAD, and &INTREAD is issued. Thus, it is only necessary to reset it within a procedure where an
abnormally high amount of processing is being performed for a single message.

&MAICMD
Specifies an MAI primary command.

&MAICMD command-string

Operands:

command-string
The following values is specified in this field:
END

Requests termination of MAI as the primary environment processor. When the MAI menu process
terminates then control will be passed to a new primary environment-either the primary menu or OCS.

JF, JR, or J
Specifies that a jump is to be performed when the MAI Primary menu terminates.
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&MAICONT
Sends the current data stream to the terminal and/or the application.

&MAICONT [ CONT | PLU | SLU | BOTH ]

         [ VIEW={ WAIT | OPT } ]

Requests that the current data streams be sent on to one or other or both of the PLU (application) or SLU (terminal).

 Operands: 

CONT
Indicates that the data stream should flow in the current direction.
If the last data stream received via &MAIREAD was received from the PLU, that data stream is forwarded to the
SLU. If the last data stream was received from the SLU, that data stream (or one built up using &MAIPUT or
modified using &MAIINKEY) is forwarded to the PLU.

PLU
Indicates that the data stream should be sent to the PLU. If the last data stream received via &MAIREAD was
received from the SLU, that data stream (or one built up using &MAIPUT or modified using &MAIINKEY) is
forwarded to the PLU. If the last data stream was received from the PLU, one or more &MAIPUT statements
must have been issued to build up a data stream, which is then sent back to the PLU, otherwise the statement is
ignored.

SLU
Indicates that the data stream should be sent to the SLU (terminal). The last data stream received via &MAIREAD
must have been received from the PLU (application); otherwise the statement is ignored.

BOTH
Applies if the last data stream received via &MAIREAD was from the PLU, and indicates that the data stream
should be sent to the SLU, and that a data stream built up using one or more &MAIPUT statements is to be sent
to the PLU.
If no &MAIPUTs have been issued, &MAICONT BOTH functions like &MAICONT SLU. If the last data stream
received was from the SLU, &MAICONT BOTH functions like &MAICONT PLU.

VIEW=WAIT
Indicates that data sent to the SLU must be displayed before the procedure resumes. The session cannot
have screen ownership at the time the &MAICONT is issued-the user could be viewing another MAI session.
VIEW=WAIT suspends execution of the procedure until the user jumps back to this session.

VIEW=OPT
Indicates that data sent to the SLU (terminal) is to be displayed.
At the time when the &MAICONT is issued, the session cannot have screen ownership, as the user might be
viewing another MAI session. In this case, VIEW=OPT results in the data stream being discarded, and never
being displayed at the terminal. However, if the session does own the screen at the time &MAICONT is issued,
the data is displayed normally.

 Examples: &MAICONT 

&MAICONT BOTH VIEW=OPT 

&MAICONT 

&MAICONT SLU VIEW=WAIT

 Notes: 

If no &MAICONT is issued between two successive &MAIREAD statements, an &MAICONT CONT VIEW=OPT is implied.

An &MAICONT issued when there is no data outstanding is normally ignored. Data is outstanding from the time an
&MAIREAD is satisfied until an &MAICONT, &MAIDEL or another &MAIREAD is issued. However, in the case of a script
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procedure started using a .S session skip command or session cleanup, an &MAICONT PLU is allowed before the first
&MAIREAD. An &MAICONT PLU is also allowed after the time interval specified on an &MAIREAD WAIT= verb expires.

An &MAICONT that requests data to be sent to the PLU is ignored if the current session state does not allow input. For
example, if the keyboard of an SNA terminal is locked. Such an &MAICONT should not be issued unless the procedure
knows the &MAICONT will be successful. The &MAIUNLCK system variable is provided so that the procedure can wait for
a data stream that unlocks the keyboard if necessary.

An &MAICONT PLU is often used to automatically reply to the application. For example, if the application prompts for a
user ID, the script procedure can set up a reply data stream using &MAIPUTs, and then send that reply using &MAICONT
PLU. Alternatively, an &MAICONT BOTH could be used. This would send the reply just as &MAICONT PLU does, but also
send the prompt from the application on to the terminal. In this way, the terminal user sees the output from the application
as it occurs. The VIEW operand governs whether the procedure proceeds even if the user is viewing a different session.

With certain applications some care must be taken to ensure screen image integrity. Take the ISPF product as an
example. ISPF usually only sends data to the terminal that has changed since the last send. If a script procedure does
not send each output from ISPF on to the terminal, an eventual send could result in only a partial screen image. This
problem is solved by using the VIEW=WAIT option to ensure that each data stream is sent to the terminal. Alternatively, if
output is not to be sent to the terminal, the procedure can request to show the complete screen image again. Using ISPF,
this would be accomplished by pressing the PA2 key (using &MAIINKEY and &MAIPUT), and then sending the resulting
complete screen image on to the terminal.

NOTE
If the script procedure has issued an &PANEL statement without a subsequent &PANELEND, then either an
explicit or implicit &MAICONT SLU will result in an &PANELEND to allow the data to be sent to the terminal. This
does not apply if VIEW=OPT is coded.

&MAICURSA
Sets up the cursor address when building a data stream to be sent to the application.

&MAICURSA [ ROW=n ] [ COL=n ]

Sets the cursor address to be present in a data stream to be sent to the PLU (application). The data stream is built up
using one or more &MAIPUT statements.

 Operands: 

ROW=n
Indicates the cursor screen row position. If the ROW operand is not present, row 1 is assumed.

COL=n
Indicates the cursor screen column position. If the COL operand is not present, column 1 is assumed.

 Examples: &MAICURSA 

&MAICURSA ROW=2 COL=34

 Notes: 

The supplied row and column values must be within the dimensions of the current screen, otherwise an error results.

The &MAICURSA statement only has effect when a data stream built using &MAIPUT(s) is sent to the application. If no
&MAICURSA statement is issued, row 1, column 1 is assumed.

It is often not necessary to set a cursor address when building a data stream. Under most circumstances, the application
is not sensitive to cursor position at time of input. However, &MAICURSA is provided for those times when you wish to set
a specific cursor position.
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&MAIDEL
Signifies that a data stream is not to be delivered.

&MAIDEL

Requests that the current data stream be deleted, that is, not delivered to either the PLU (application) or the SLU
(terminal).

 Notes: 

&MAIDEL is most often used when an automatic reply is generated to the application, but the last data stream received
from it is not to be sent to the terminal. For example, a script can perform automatic logon to an application, and place the
user in an initial transaction, but not let the user see anything displayed on the terminal while this takes place.

An &MAIDEL issued when there is no data outstanding is ignored. Data is outstanding from the time an &MAIREAD is
satisfied until an &MAICONT, &MAIDEL, or another &MAIREAD is issued.

&MAIDSFMT
Places the entire current data stream into variables.

&MAIDSFMT { VARS=prefix* [ RANGE=(start,end) ] |

            VARS={ name | ( name, name, ..., name) } |

            STRING &name &name ... &name |

            ARGS [ RANGE=(start,end) ] }

Requests that the current data stream be made available to the procedure by placing it into the variables specified. The
data stream is placed into the variables in character format hexadecimal, with each two characters representing one
hexadecimal byte. For instance, if a single byte of the data stream contains X'1D', it will be represented in a variable as
two characters: 1D.

On completion of &MAIDSFMT the system variable &ZVARCNT is set to the count of variables created or modified by the
operation.

Operands:

VARS=
Specifies that the data stream is to be tokenized into the nominated variables before control is returned to the
procedure. Tokenization is performed from left to right of the data stream. If necessary, the data stream is broken
into sections whose length is the maximum allowed for a single variable or the amount specified. If insufficient
variables are provided, some data will not be available to the procedure. The format of the operands associated
with VARS= is as follows:
prefix*

Denotes that variables are to be generated automatically during the tokenization process, and that the
variable names will be prefix1prefix2 ... and so on. The RANGE= operand is specified to indicate a
starting and ending suffix number. Default is RANGE=(1,64). prefix* cannot be used in conjunction with
other variable names.

name
The name of a variable, excluding the &.

name(n)
The same as name, but n denotes the number of bytes of the data stream that are to be placed in the
variable.
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*(n)
Denotes a skip operation, where n represents the number of bytes of the data stream to be skipped
during the tokenization process. Specifying an asterisk by itself is the same as *(1).

STRING
STRING on an &MAIDSFMT statement functions in a similar way to VARS. The data stream is tokenized into the
nominated variables before control is returned to the procedure. Tokenization is performed from left to right of the
data stream. If necessary, the data stream is broken into sections whose length is the maximum allowed for a
single variable, or the amount specified. If insufficient variables are provided, some data will not be available to
the procedure. Excess variables will be set to a null value. The formats of the operands associated with STRING
are as follows:
&name

The name of a variable including the leading &.
&name(n)

As name, but n denotes the number of bytes of the data stream that are to be placed in the variable.
*(n)

Denotes a skip operation, where n represents the number of bytes of the data stream to be skipped
during the tokenization process. Specifying an asterisk by itself is the same as *(1).

ARGS
Denotes that the data stream is to be placed into automatically generated variables of the form &1 through
&n, depending on how many are required to hold the text. The RANGE= operand is coded to designate a start
number and, optionally, an end number, which delimits the number of variables to be generated. The default is
RANGE=(1,64).

Examples: &MAIDSFMT

&MAIDSFMT ARGS RAN GE=(20,30)

Requests that the data stream be placed into the variables &20 through &50. &ZVARCNT will be set to indicate how many
variables were created.

&MAIDSFMT VARS=(*(3),A(2),B(3),C,D,E,F)

*(3) indicates that the first 3 bytes of the data stream are ignored, the next 2 bytes are then to be placed in the variable
&A, the next three are placed in the variable &B and the rest of the data stream is placed into the variables &C, &D, &F
and &F respectively, with each of these variables containing the maximum possible number of characters.

&MAIDSFMT VARS=ABC* RANGE=(1,20)

The data stream is placed into variables &ABC1, &ABC2, and so on, up to &ABC20.

Notes:

&MAIDSFMT is useful to interrogate a data stream more fully than would be possible using &MAIFIND. Data streams
could also be archived, for example, for future investigation.

The data stream obtained from the PLU by &MAIDSFMT is used after some modification on an &MAIREPL verb.
&MAIREPL totally replaces a data stream received from the PLU.

If there is no data outstanding when an &MAIDSFMT is issued, the current screen image is returned. This allows a
script started part way through a session to determine the format and content of the current screen image. The current
screen image is also returned if &MAIDSFMT is used in the MAI help procedure. Data is outstanding from the time an
&MAIREAD is satisfied until an &MAICONT, &MAIDEL, or another &MAIREAD is issued.
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&MAIFIND
Determines whether a data stream contains a given string.

&MAIFIND [ CHAR | HEX ] string

Determines whether the data stream currently being processed (from either the application or the terminal) contains the
specified string of data.

 Operands: 

CHAR
Specifies that the string is provided in character format.

HEX
Specifies that the string is provided in character-format hexadecimal. The string must only contain valid
hexadecimal characters (0 to 9, A to Z), and must contain an even number of characters.

string
The string for which to search. The string starts at the first non-blank character after any operand, and ends at
the last non-blank character on the statement. A variable or variables is specified as the string. For hexadecimal
specification, embedded blanks in the string are eliminated.

 Examples: &MAIFIND 

&MAIFIND ENTER LOGON 

&MAIFIND CHAR ENTER PASSWORD 

&MAIFIND HEX D9C5C1C4E8401D

 Return Codes: 

On completion the &RETCODE system variable is set as follows:

0
The string is found

4
The data stream does not contain the specified string

 Notes: 

An &MAIFIND issued when there is no data outstanding is ignored. Data is outstanding from the time an &MAIREAD is
satisfied until an &MAICONT, &MAIDEL, or another &MAIREAD is issued.

The data stream searched for the string is the one last received by an &MAIREAD.

The data stream search is not case sensitive. The string and the data stream are always converted to uppercase before
the search is performed.

&MAIINKEY
Sets the attention key that is to be simulated in a generated data stream.

&MAIINKEY key

Sets the value of the attention key to be simulated when generating a data stream to be sent to the PLU (application).

 Operands: 

key
Substitute one of the following values to represent the key to be simulated:
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ATTN
ATTN key

CLEAR
CLEAR key

ENTER
Enter key

PA1 to PA3
Program Attention Key 1 to 3

PF1 to PF24
Function key 1 to 24

Leading zeroes on function key values need not be specified.

 Examples: &MAIINKEY 

&MAIINKEY PF3

 Notes: 

&MAIINKEY is used to change the value of the key used to enter data at the terminal. If the script procedure receives data
from the SLU and issues an &MAIINKEY before issuing &MAICONT PLU (or equivalent), the key used is changed in the
data stream sent to the application.

&MAIINKEY defaults to ENTER when data from the PLU is received.

&MAIPUT
The &MAIPUT verb builds a data stream for the PLU (application), either as an automatic reply to data received from the
PLU or to replace a data stream received from the SLU (terminal) before sending it on to the PLU.

&MAIPUT fills in the input fields on the panel that is the current logical screen image. Multiple &MAIPUT statements are
issued to build up the data stream. Each one supplies the contents of one input field. &MAIPUT statements are used to
reply to PLU data, or to change the input from the terminal (SLU) before sending it on to the application using &MAICONT.

This verb has the following format:

&MAIPUT [ ROW=n ]

        [ COL=n ]

          data

Operands:

ROW=n
Indicates the screen row position of the input field. If ROW is not specified but COL is, ROW=1 is assumed.

COL=n
Indicates the screen column position of the input field. If COL is not specified but ROW is, COL=1 is assumed.

data
Specifies the data to be contained in the input field. The data starts at the first non-blank character after any
operand, and ends at the last non-blank character on the statement. A variable or variables is specified as the
data. If no data is specified, but ROW=, COL=, or both are specified, a null input field is generated, the equivalent
of pressing the EOF key in an input field.
If data is specified, but both ROW= and COL= are not specified, an unformatted field is generated, consisting of
only data with no Set Buffer Address sequence. This form of input results from a screen with no set input fields
defined, where the whole screen is available for input.
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If data, and ROW=, COL=, or both are specified, a field with a Set Buffer Address sequence followed by the data
is generated.

Examples: &MAIPUT

&MAIPUT ROW=24 COL=6 SHOW USERS

&MAIPUT TRN1

&MAIPUT ROW=2 COL=1

&MAIPUT ROW=1 COL=1 SPF 2

&MAICONT PLU

Notes:

The supplied row and column values must be within the dimensions of the current screen, otherwise an error results.

An &MAICONT PLU statement (or equivalent) is used to send the generated data stream to the application. The
&MAIINKEY and &MAICURSA statements are used to provide a value for the attention key to be generated and a cursor
address at time of input.

&MAIPUT with no operands is used to prepare a data stream with no modified fields. In this case, you can use
&MAIINKEY to specify the key to press and &MAICURSA to specify the cursor address.

An &MAIPUT issued when there is no data outstanding is normally ignored. Data is outstanding from the time an
&MAIREAD is satisfied until an &MAICONT, &MAIDEL or another &MAIREAD is issued. However, in the case of a
script procedure started using a .S session skip command or session cleanup, an &MAIPUT is allowed before the first
&MAIREAD. An &MAIPUT PLU is also allowed after the time interval specified on an &MAIREAD WAIT= verb expires.

&MAIREAD
Waits for the next data stream.

&MAIREAD [ ANY | PLU | SLU ] [ WAIT=nnnn ]

Waits for the arrival of the next data stream from the PLU (application), SLU (terminal) or either, or for a specified time
interval to expire.

 Operands: 

ANY
Suspends execution of the NCL procedure until the next data stream arrives from either the PLU or the SLU.

PLU
Suspends execution of the NCL procedure until the next data stream arrives from the PLU (application).

SLU
Suspends execution of the NCL procedure until the next data stream arrives from the SLU (terminal).

nnnn
Specifies a time interval in seconds after which the procedure will regain control if no data stream of the requested
type arrives. Range is 1 to 9999.

 Examples: &MAIREAD 

&MAIREAD 

&MAIREAD ANY 

&MAIREAD PLU 

&MAIREAD SLU WAIT=60

 Notes: 
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Following the receipt of a data stream, it is searched for a particular string using &MAIFIND, sent onward using
&MAICONT, or deleted using &MAIDEL.

If two &MAIREAD statements are issued without an intervening &MAICONT or &MAIDEL, an implied &MAICONT CONT
VIEW=OPT is performed.

If an &MAIREAD statement specifies the PLU operand only, terminal input will bypass the procedure and be sent on to
the application. Conversely, if an &MAIREAD statement specifies the SLU operand only, output from the application will
bypass the procedure and be sent on to the terminal.

If any specified time interval expires before the requested data stream arrives, &MAIFRLU will be a null value; otherwise,
it contains either PLU or SLU according to the source of the data stream.

&MAIREPL
Replaces a data stream destined for the terminal.

&MAIREPL hexadecimaldata

Allows the script NCL procedure to provide a replacement data stream to be sent to the terminal.

 Operands: 

hexadecimal data
The complete data stream to be sent to the terminal, expressed in character format hexadecimal, with each two
characters representing one hexadecimal byte. For instance, if a single byte of the data stream is to contain
X'1D', two characters must be specified on the &MAIREPL statement, 1D. Blanks contained on the statement are
eliminated, allowing the data stream to be provided from multiple variables.

 Examples: &MAIREPL 

&MAIREPL F1C21140401D60C140 

&MAIREPL &1 &2 &3 &4 &5

 Notes: 

An &MAIREPL can only be used to replace a data stream received from the PLU (application). It is ignored if no PLU data
stream is currently being processed.

An &MAICONT statement or another &MAIREAD statement is required to actually send the data stream on to the
terminal.

&MAISGET
The &MAISGET verb retrieves details of the specified session into user variables.

Use the verb to access the attributes of session list entries or the defaults. You can also use the verb to mark a session as
the current session for &MAISCMD.

This verb has the following format:

&MAISGET { ID=sessid | RELNUM=nn | DEFAULTS }

         [ PREFIX={ MAI | prefix} ]

         [ ATTR={ ANY | LIST } ]

         [ FIELDS={ name | ( name1,name2,...,namen ) } ] 

         [ PAD ] }

Operands:
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ID=sessid
Specifies the one- to eight-character session identifier that uniquely identifies a defined MAI-FS session to
access.

RELNUM=nn
Specifies the numerical position of a relative session within the user's session list to access.

DEFAULTS
Retrieves the default MAI-FS session characteristics.

PREFIX={ MAI | prefix }
(Optional) Specifies the prefix for the user variables to access. The user variable names are formed by
concatenating the PREFIX operand value with the field names specified on the FIELDS operand.
Default: MAI

ATTR={ ANY | LIST }
(Optional) Specifies whether the attributes of the active session are returned, or those attributes of the session
list entry only. ATTR=LIST returns the attribute values of the session list entry. If an active session is available,
ATTR=ANY returns the attribute values of the session; otherwise, the attributes of the session list entry are
returned.

FIELDS={ name | name1,name2,...,namen }
(Optional) Specifies the field names of the user variables to return. The user variable names are formed by
concatenating the PREFIX operand value with the field names specified on this operand. The following table
shows the fields that are specified on this operand:

Field Name Description Values Returned
DESC Session description String
DEFD DEFLOGON description String or N53D03 message
SSTAT Session status RUNNING, WAITING, ENDED, <->
SHIDE Session visibility HIDDEN, SLEEPING, null
SOUTW Session output status *OUTPUT*, null
SWNDO Active window of session 1, 2,- (- meaning not active)
NODE Specific virtual terminal Null or 1- to 8-character name
LOGON Logon string 1 through 50 characters
SESS Session identifier 1 through 8 characters
FJMP1/2 Jump forward key Null or Fnn/PFnn/PAn/ATTN
RJMP1/2 Jump reverse key Null or Fnn/PFnn/PAn/ATTN
MENU1/2 Jump to menu key Null or Fnn/PFnn/PAn/ATTN
SISM Screen Image Services menu key Null or Fnn/PFnn/PAn/ATTN
SISP Screen print key Null or Fnn/PFnn/PAn/ATTN
SWAP1/2 Swap to other window key Null or Fnn/PFnn/PAn/ATTN
REST Restart option Y or N
WAIT Wait option Y or N
FJUMP Fast jump option Y or N
COMP Compression option Y or N
LMODE Specific logmode Null or 1- to 8-character name
SCTPR Script name and option Null or 1- to 8-character name
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PAD
(Optional) Returns the fields with their default maximum length.

Return Codes:

On completion, the &RETCODE system variable is set as follows:

0
The function completed successfully and the variables are set.

4
An error in the request was detected. &SYSMSG is set to indicate the error condition. No user variables are
updated.

Note:

When the verb accesses a session list entry, the session is marked as the current session. A subsequent &MAISCMD
verb affects this session.

&MAISADD
Adds a new session definition, based on user variables.

&MAISADD [ PREFIX={ MAI | prefix} ]

         [ FIELDS={ name | ( name1,name2,...,namen ) } ]

Used to add a new session definition with the attributes specified in the FIELDS operand.

Operands:

PREFIX={ MAI | prefix }
Specifies the prefix for the user variables to be accessed for the session details. The default is MAI. The user
variable names are formed by concatenating the PREFIX operand value with the field names specified on the
FIELDS operand.

FIELDS={ name | name1,name2,...,namen }
Specifies the field names of the user variables to be accessed. The user variable names are formed by
concatenating the PREFIX operand value with the field names specified on this operand. The following fields can
be specified on this operand:
NODE

Specific virtual terminal
Null or 1- to 8-character name

LOGON
Logon string
1 to 50 characters

SESS
Session identifier
1 to 8 characters

FJMP1/2
Jump forward key
Null or Fnn/PFnn/PAn/ATTN

RJMP1/2
Jump reverse key
Null or Fnn/PFnn/PAn/ATTN
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MENU1/2
Jump to menu key
Null or Fnn/PFnn/PAn/ATTN

SISM
Screen Image Services menu key
Null or Fnn/PFnn/PAn/ATTN

SISP
Screen print key
Null or Fnn/PFnn/PAn/ATTN

SWAP1/2
Swap to other window key
Null or Fnn/PFnn/PAn/ATTN

REST
Restart option
Y or N

WAIT
Wait option
Y or N

FJUMP
Fast jump option
Y or N

COMP
Compression option
Y or N

LMODE
Specific logmode
Null or 1- to 8-character name

SCTPR
Script name and option
Null or 1- to 8-character name

Return Codes:

On completion, the &RETCODE system variable is set as follows:

0
The function completed successfully.

4
An error in the attributes was detected. &SYSMSG is set and the NCL variable is updated with the ERR attribute.

&MAISCMD
Specifies an MAI session command against the current session.

&MAISCMD session-command

The current session is set by the &MAISGET verb. The values are processed in the order of the in-storage MAI selection
list when the MAI procedure terminates.

Operands:
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session-command
Valid session commands are:
S

The command starts the session, if not already started, and selects it for display if no other has been
previously selected.

A
Activates the session if not already active.

NOTE
It is not selected for display.

B
Positions the session as the last in the selection list of sessions.

T
Positions the session as the first in the selection list of sessions.

C, CU,
Cancels the active session. The session failure is reported to the associated CC, CF application as either
an unconditional, conditional or forced disconnection.

H
Marks the session (if active) as hidden. It will not be selected via nonspecific session jumping.

SL
Marks the session (if active) as hidden until output arrives. Upon arrival of any data stream from the
associated application, the hidden status is reset and the session is then eligible for selection by
nonspecific session jumping.

M
Modifies the session definition. The session is active or inactive. If the session is active certain attributes
cannot be changed: for example, node-name, script procedure.

U
Updates the session definition on external storage. A full-screen function is invoked to display the current
stored definition. Changes made are not reflected in the current in-storage definition. The session
definition is deleted by this function.

P
Purges the definition from the in-storage session definition list. The session is no longer displayed by the
MAI menu. (However, unless it is also deleted via a stored definition update, it appears when MAI is re-
initialized.)

L
Logs on to an inactive session displaying the session characteristics (for modification or confirmation)
before starting the session.

R
Repeats a session definition. The current session definition is used as a model to build a new session
definition that is placed in the session list immediately after the one selected. The session ID of the new
session definition is set to blanks.

&MAISPUT
The &MAISPUT verb updates MAI session list entries, or the defaults.

This verb has the following format:
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&MAISPUT { ID=sessid | RELNUM=nn | DEFAULTS }

         [ PREFIX={ MAI | prefix} ]

         [ FIELDS={ name | ( name1,name2,...,namen ) } ]

Operands:

ID=sessid
Specifies the one- to eight-character session identifier that uniquely identifies a defined MAI-FS session to update.

RELNUM=nn
Specifies the numerical position of a relative session within the defined list to update.

DEFAULTS
Updates the default session details.

PREFIX={ MAI | prefix }
Specifies the prefix for the user variables to update. The user variable names are formed by concatenating the
PREFIX operand value with the field names specified on the FIELDS operand.
Default: MAI

FIELDS={ name | name1,name2,...,namen }
Specifies the field names of the user variables to update. The user variable names are formed by concatenating
the PREFIX operand value with the field names specified on this operand. The following table shows the fields
that are specified on this operand:

Field Name Description Value
NODE Specific virtual terminal Null or 1-to 8-character name
LOGON Logon string 1 through 50 characters
SESS Session identifier 1 through 8 characters
FJMP1/2 Jump forward key Null or Fnn/PFnn/PAn/ATTN
RJMP1/2 Jump reverse key Null or Fnn/PFnn/PAn/ATTN
MENU1/2 Jump to menu key Null or Fnn/PFnn/PAn/ATTN
SISM Seen Image Services menu key Null or Fnn/PFnn/PAn/ATTN
SISP Screen print key Null or Fnn/PFnn/PAn/ATTN
SWAP1/2 Swap to other window key Null or Fnn/PFnn/PAn/ATTN
REST Restart option Y or N
WAIT Wait option Y or N
FJUMP Fast jump option Y or N
COMP Compression option Y or N
LMODE Specific logmode Null or 1-to 8-character name
SCTPR Script name and option Null or 1-to 8-character name

Return Codes:

On completion, the &RETCODE system variable is set as follows:

0
The function completed successfully.

4

An error in the attributes was detected. &SYSMSG is set and the NCL variable is updated with the ERR attribute.
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&MASKCHK
Returns a string that indicates the matching of a value against a nominated wildcard mask.

&MASKCHK maskdata [ wildcard | * ]

&MASKCHK is a built-in function and must be used to the right of an assignment statement.

&MASKCHK is used to perform generic pattern matching. The mask is a string of characters containing wildcard
characters, by default asterisks (*), which imply that any character is accepted in positions occupied by wildcard
characters, when testing the data string.

This provides a rapid way of determining if the target data is within an acceptable range, or matches specific selection
criteria.

Testing the mask against data is performed on a character by character basis moving from left to right. After this
comparison, one of the following values is returned:

EQ
The data matches the supplied mask and is the same length as the mask.

EQL
The data matches the supplied mask, but is longer than the mask. This implies the supplied mask contains a
wildcard character as its last character.

EQS
The data matches the supplied mask, but is shorter than the mask.

NE
The data does not match the supplied mask.

 Operands: 

mask
A selection mask from 1 to 256 characters in length containing one or more wildcard characters. By default the
wildcard character is an asterisk (*), but an alternative character is specified. A wildcard character within mask
implies that any value in that data position is accepted. If the last character of mask is a wildcard character, then
no further data checking is performed and any trailing characters are accepted.

data
1 to 256 characters of target data to be scanned to see if it matches the selection criteria established by mask.

wildcard | *
A single character regarded as a wildcard character. By default an asterisk is used. Multiple occurrences of this
character, in any position of mask is acceptable.

 Examples: &MASKCHK 

&A = &MASKCHK IST* &MSGID

&IF &A = EQ &THEN +

   &GOSUB .PROCESSIST

&A = &MASKCHK ABC* ABCD   -* &A will be set to EQ

&A = &MASKCHK A*C* ABCD   -* &A will be set to EQ

&A = &MASKCHK %%C% A*CD % -* &A will be set to EQ

&A = &MASKCHK ABC* ABCDE  -* &A will be set to EQL

&A = &MASKCHK ABC* ABC    - * &A will be set to EQS

&A = &MASKCHK ABC* DEF    -* &A will be set to NE

 Note: 
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NOTE
When using &MASKCHK, a procedure must allow for when a value of EQ, EQL, or EQS is returned. In such
cases the following approach is used:

&A = &MASKCHK P* &TERM &IF &A NE NE &THEN &WRITE Mask matched successfully

&MSGCONT
Resumes normal processing of a message delivered to MSGPROC.

&MSGCONT[ COLOR=color | COLOUR=colour ]

        [ HLIGHT=highlight | HLITE=highlight ]

        [ INTENS={ HIGH | NORMAL } ]

        [ ALARM={ YES | NO } ]

        [ NRD={ NO | OPER } ]

Used within a MSGPROC procedure to request that a message previously delivered for processing by an &MSGREAD be
returned for standard message processing. Optional attributes of the message is modified.

 Operands: 

COLOR=color | COLOUR=colour
Specifies that the message color is to be changed to that selected. Valid values are:
RED GREEN BLUE TURQUOISE YELLOW PINK WHITE NONE

HLIGHT=highlight | HLITE=highlight
Specifies the message highlight option to be used. Valid values are:
REVERSE BLINK USCORE NONE

INTENS={ HIGH | NORMAL }
Specifies the message display intensity to be used.

ALARM={ YES | NO }
Specifies whether the terminal alarm is sounded when the message is delivered to an OCS screen.

NRD={ NO | OPER }
If the non-roll delete attribute of the message must be changed, use this operand to specify the new attribute
value. NRD=YES is ignored; full non-roll delete with DOM correlation can only be set by the message originator,
for example, &WRITE.

 Examples: &MSGCONT 

&IF &ZMMONMSG = YES &THEN +

   &MSGCONT COLOR=RED HLIGHT=REVERSE

 Notes: 

When an &MSGCONT verb is issued and no message is currently being processed by MSGPROC, it is ignored.

An &MSGCONT need not be issued if another &MSGREAD is to be issued. If a message is being processed and another
&MSGREAD is issued without an intervening &MSGDEL or &MSGREPL, an implied &MSGCONT is performed and the
message is returned for standard processing before the next &MSGREAD is satisfied.

&MSGCONT is used to free a message for delivery while the MSGPROC procedure continues processing before issuing
another &MSGREAD.

&MSGDEL
Deletes the message currently being processed by MSGPROC.
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&MSGDEL

Used within a MSGPROC procedure to request that the message previously delivered for processing by an &MSGREAD
be deleted. Once deleted, the message is not available for further processing.

 Examples: &MSGDEL 

&IF &ZMSOLIC = NO &THEN +

   &MSGDEL

 Note: 

An &MSGDEL issued when no message is available is ignored.

&MSGREAD
Requests that the next message be made available to MSGPROC.

&MSGREAD { SET |  VARS=prefix* [ RANGE=(start,end) ] |

           VARS={ var | ( var1, var2, ..., varn ) } |

           STRING= ( name, name, ..., name) |

           ARGS  [ RANGE=(start,end) ] |

           MDO=mdoname }

         [ WAIT={ YES | NO | nnnn.nn } ]

         [ TYPE={ ALL  | SOLICIT | UNSOLICIT } ]

         [ DOM={ YES | NO } ]

Used within a MSGPROC procedure to request delivery of the next message. If no message is available immediately,
procedure processing is suspended at this point and resumes when the next message to be sent to the user's terminal
arrives.

Multiple &MSGREAD statements is present within a MSGPROC, to make the processing of group messages easier.

On completing &MSGREAD, system variable &ZVARCNT is set to the number of variables created or modified by the
operation.

The profile of the message received by &MSGREAD is set in a suite of reserved system variables. The message profile
(which includes attributes such as color, highlighting, and source information) provides a complete description of all the
message attributes in addition to the message text.

When &MSGREAD completes, the system variable &ZFDBK is set as follows:

0
Message has been received.

4
Wait time has expired.

Operands:

SET
Specifies that no message tokenization is performed; the &MSGREAD statement returns only the message profile
of the next message.
If SET is not specified, operands must be coded on the &MSGREAD statement specifying the tokenization
requirements for the message text by using other &MSGREAD operands.
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VARS=prefix* [ RANGE=(start,end) ] |VARS={ var | ( var1, var2, ..., varn ) }
Specifies the message is to be tokenized into variables from left to right before control is returned to the
procedure. If insufficient variables are nominated, some data is lost. Excess variables are set to null. The formats
of the operands that is coded with VARS= are described below:
prefix*

Denotes that variables are generated automatically during tokenization, with variable names prefix1,
prefix2, and soon. (The RANGE= operand is specified to indicate a starting and ending suffix number).
This format cannot be used with other variable names.

var
The name of a variable, excluding the ampersand (&).

var(n)
As var, but n denotes the length for the data that is put into the variable.

*(n)
Denotes a skip operation, where n is the number of units to be skipped during tokenization. On VARS=
statements, n denotes 'skip n words'. An asterisk (*) by itself is the same as *(1).

STRING=
Specifies no tokenization is performed. The entire text of the message is treated as a single string and returned to
the procedure in the nominated variables. Formats for operands associated with STRING are:
name

The user-specified variables, excluding the leading ampersand (&), where string text is to be placed. Text
is put into each variable up to the maximum length for that variable.

name(n)
User specified variables, excluding the leading ampersand *, where string text is put. Text will be placed
into each variable for the length specified by n.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization
process. On STRING statements, n denotes 'skip n characters'. An asterisk (*) by itself is the same as
*(1).

ARGS [ RANGE=(start, end) ]
Denotes that the line of text retrieved is tokenized and placed word-by-word into automatically generated
variables with the form &1 through &n, depending on how many are required to hold the text. The RANGE
operand option is coded to designate a start and an end value to delimit the number of variables generated.

MDO=mdoname
Specifies that, if an embedded MDO is present in the message received by &MSGREAD, it will be assigned to an
object with the name specified in mdoname.

WAIT={ YES | NO | nnnn.nn }
Specifies the action &MSGREAD processing takes if no message is available for processing immediately.
Code WAIT=NO if you want control returned immediately to the statement after &MSGREAD when no incoming
message is available. Code WAIT=nnnn.nn to specify the number of seconds up to which &MSGREAD waits for a
message, before returning control to the procedure (maximum is 9999.99 seconds). Code WAIT=YES or omit the
operand (it will default to YES), if &MSGREAD is to wait indefinitely for a message to arrive. Coding WAIT=0 has
the same effect as WAIT=NO.

TYPE={ ALL | SOLICIT | UNSOLICIT }
Indicates whether &MSGREAD filters solicited or unsolicited messages. Default is ALL, which means that all
messages satisfy &MSGREAD. Code SOLICIT if you want to receive solicited messages only.
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DOM={ YES | NO }
Specifies whether receipt of a delete operator message (DOM) instruction can complete an &MSGREAD
operation. If MSGPROC wants to know about the flow of DOMs to the user's window, code DOM=YES. When
a DOM completes &MSGREAD, message profile system variables will indicate that a DOM (and not a real
message) has been received.

Examples: &MSGREAD

&MSGREAD WAIT=5 ARGS RANGE=(20,80)

This requests the first message from the message queue, specifying that it is to be tokenized into variables &20 up to a
maximum of &80 (&ZVARCNT is set to total how many variables were created). If no message is immediately available,
control returns after 5 seconds.

&MSGREAD VARS=(*(3),A(2),B(3),C,D,E,F)

This example reads the next message from the message queue and tokenizes it into individual words. *(3) indicates that
the first 3 words are ignored, 2 characters of the next word are placed in the variable &A, three characters of the next
word are placed in the variable &B and the next 4 words are placed in variables &C, &D, &E and &F respectively.

&MSGREAD STRING=(A,B(2),*(5),C(3))

Reads the next message from the message queue as a single string of text. The first 256 bytes are placed in &A, the next
2 characters are placed in &B, the next 5 characters are ignored and the next 3 characters are placed in &C.

&MSGREAD MDO=BRUCE

Reads the next message from the message queue and, if the message contains a user MDO, assigns the embedded
MDO into an object called BRUCE and mapped by &ZMAPNAME.

Notes:

After a successful &MSGREAD, a $MSG MDO will always be available to the MSGPROC. $MSG is mapped my
$MSG, and contains all attributes of the message. If the message is an envelope for a user MDO, the user MDO will be
automatically assigned the name specified on the MDO= operand. It is also available directly from the $MSG.USERMDO
component and its map name is in $MSG.MAPNAME or &ZMAPNAME.

After an &MSGREAD a useful technique is to use an &GOTO statement for the routine that will process the message,
using the first token of the message (normally the message number).

&CONTROL NOLABEL

.READ

&MSGREAD ARGS

GOTO .&1

&MSGCONT     -* Unexpected messages will be

&GOTO .READ  -* caught and returned for normal processing

.msg1

.msg2

-*

-* Processing

-*...
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&GOTO .READ

While testing and developing a MSGPROC procedure you might need to terminate the current version and invoke an
updated copy. MSGPROC is invoked on entering OCS Mode. Exiting OCS flushes the current MSGPROC. Subsequent
re-entry to OCS loads the latest copy of the procedure (unless it was preloaded, when the preloaded copy is used).

The PROFILE MSGPROC=FLUSH command is used to terminate an active MSGPROC process. PROFILE
MSGPROC=name can then be used to initiate a new MSGPROC process.

If MSGPROC terminates for any reason, standard message processing resumes.

MDO assignment which occurs during &MSGREAD processing results in the setting of &ZMDORC and &ZMDOFDBK
system variables.

&MSGREPL
Replaces the text of a message delivered to MSGPROC.

&MSGREPL [ COLOR=color | COLOUR=colour ]

         [ HLIGHT=highlight | HLITE=highlight ]

         [ INTENS={ HIGH | NORMAL } ]

         [ ALARM={ YES | NO } ]

         [ SCAN={ YES | NO } ]

         [ NRD={ NO | OPER } ]

         [ DATA=replacement text ]

Used within the MSGPROC procedure to request that a message previously delivered for processing by an &MSGREAD
be changed to the supplied text and returned for standard delivery.

Operands:

COLOR=color | COLOUR=colour
Specifies that the message color is to change to the selected color. Valid values are:
RED GREEN BLUE TURQUOISE YELLOW PINK WHITE

LIGHT=highlight | HLITE=highlight
Specifies the message highlight option is used. Valid values are:
REVERSE BLINK USCORE NONE

INTENS={ HIGH | NORMAL }
Specifies the message display intensity is used.

ALARM={ YES | NO }
Specifies whether the terminal alarm is sounded when a message is delivered.

SCAN={ YES | NO }
Specifies whether the text contains at sign (@) word highlighting characters for processing.

NRD={ NO | OPER }
If the non-roll delete attribute of the &MSGREAD message must be changed, use this operand to specify the
new attribute. The existing NRD attribute of the message is tested by examining the &ZMNRD message profile
variable set after executing &MSGREAD. NRD=YES is specified but is ignored; full non-roll delete with DOM
correlation can only be set by the message originator, for example, &WRITE.

DATA=replacement text
The full text for the replacement message, including any message numbers required. Text is either upper or lower
case.
The maximum length for replacement text is 256 characters.
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If no text is supplied the request is treated as an &MSGDEL. DATA can only be specified as the last keyword on
the statement since the data string is regarded as being everything right of the DATA= keyword, to the end of the
statement.

Examples: &MSGREPL

&MSGREPL HLIGHT=BLINK DATA=NETWORK NODE &7 INACTIVE.

Notes:

If &MSGREPL is issued while no message is being processed, it is ignored.

After issuing &MSGREPL, the message is no longer available in its original format and &MSGCONT need not be issued
to return the message for normal processing.

An &MSGREPL is followed immediately by an &MSGREAD to make the next message available.

&NBLSTR
Returns a string with leading and trailing blanks removed.

&NBLSTR string

&NBLSTR is a built-in function and must be used to the right of an assignment statement.

User variables may contain leading or trailing blanks entered by an operator during full-screen processing, or from other
built-in functions such as &SUBSTR, &ASISTR, and &SETLENG.

&NBLSTR removes any leading and trailing blanks from data and returns this string.

If the data consists entirely of blanks, the target variable is set to null.

 Operands: 

string
Data or a variable with data from which both leading and trailing blanks are to be removed.

 Examples: &NBLSTR 

&CMD = &NBLSTR &COMMAND 

&1 = &NBLSTR &1

To remove only leading blanks, use the &LBLSTR function. To remove only trailing blanks, use the &TBLSTR function.

Free-form Syntax
Several of the NDB verbs, which are described on the following pages, use a special syntax, which is different from
normal NCL syntax, to allow easy coding of data definitions and scan requests. The relevant verb descriptions indicate the
part that uses this free-form syntax. The free-form part must always be coded after any fixed-form, standard NCL-syntax
operands on the same statement.

The rules for free-form syntax are as follows:

• Blanks are only required to delimit adjacent words, except inside data values. Blanks are not required, but is specified,
around or next to special characters (listed below) that act as delimiters.
Blanks inside data values are significant, except that trailing blanks are never stored in character-format data.
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NOTE
NCL variables with blanks in the value are regarded as a special case, and the blank is regarded as part of
the data value. This is because blanks inside NCL variables are represented internally in a special way.

• The following special characters act as delimiters, unless enclosed in a quoted string. They have special meaning to
the syntax:

(
Left bracket

)
Right bracket

:
Colon (meaning range)

=
Equal sign

p
Not sign

<
Less than sign

>
Greater than sign

&
Ampersand (meaning AND)

|
Bar (meaning OR)

,
Comma

Real blank (not embedded in an NCL variable)
Certain combinations of these characters are treated as a single token for parsing. These combinations are p=, <=,
and >=, meaning not equal, less than or equal, and greater than or equal respectively.

• Values is enclosed in quoted strings whenever the value might contain a special character, or a real blank.
The quotes may be single (') or double(”). If the data value being quoted contains a single or double quote, you can
quote the data with the other quote, or double up each occurrence of the quote character.
For example, 'This''s a quoted value' will be regarded as the value This's a quoted value.
The &NDBQUOTE built-in function provides an easy way to automatically quote data when necessary.
A data value can always be quoted, even date, hexadecimal, or numeric values. Quoting also prevents any possibility
of the value being regarded as a keyword.

• The following words is used instead of special characters, to aid clarity. If surrounded by other words, ensure at least
one blank separates them.
EQ (=)
NE (p=)
LT (<)
GT (>)
LE (< or =)
GE (> or =)
AND (&)
OR (|)
TO (:)
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NOT (p)
• Several statements support a START/DATA/END construct, that allows free-form expressions to be constructed that

are longer than a single NCL statement is allowed to be. These statements is coded in the following way if the free-
form text will fit on one statement (with possible continuations):

&NDBxxxx dbname [ operands ] [ DATA ] free-form text

To overcome NCL statement length limitations, and also to allow the free-form text to be built piece-meal (for example,
by indirect variable reference), the statements can also be coded as:

&NDBxxxx dbname [ operands ] START

&NDBxxxx dbname [ DATA ] part-of-free-form-text

&NDBxxxx dbname END

The free-form text is broken anywhere a blank is valid. Any number of intermediate statements is used to build the
complete free-form text. The database is not called until the END statement is encountered.
Any other operands must be coded on the &NDBxxx START statement.

NOTE
The statements can be interspersed with other NCL statements, including statements referencing other or
even the same database, and even statements building free-form text for the same database, as long as they
are different statements. That is, you is concurrently building a multi-statement add and update for the same
database, but not two different adds for the same database.

To cancel a partially built statement,

&NDBxxx dbname CANCEL

This statement is valid even if no current START/END set is being built (thus it is used in general error routines).

&NDBADD
Adds a record to a NetMaster database (NDB).

&NDBADD dbname { [ DATA ] add-text | START | END | CANCEL |

                   FORMAT=fmtname [ FSCOPE={ PROCESS | GLOBAL } ] }

where add-text is:

fieldname = fieldvalue [ fieldname = fieldvalue ... ]

The &NDBADD statement allows an NCL procedure to add a new record to an NDB. The new record contains the fields
listed on the &NDBADD statement, with the listed values. Following completion of the statement, the system variable
&NDBRC will indicate success or failure, and, if successful, the system variable &NDBRID will have the record ID of the
new record.

Operands:

dbname
The name of the NDB that you wish to add a record to is a required operand. The NDB named must have been
previously opened by an &NDBOPEN statement.

DATA
Indicates that free-form text follows. This operand is optional, but it is recommended, as it prevents any
ambiguous meaning of a field name or field value of DATA, START, END, or CANCEL.
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START
Indicates the start of a multi-statement &NDBADD. The statement must end after the START keyword.

END
Indicates the end of a multi-statement &NDBADD. This statement will call the database, passing the concatenated
&NDBADD DATA information.

CANCEL
Indicates an active &NDBADD START/END set is to be canceled. If there is no active &NDBADD START/END for
this database, the statement is ignored.

FORMAT=fmtname [ FSCOPE={ PROCESS | GLOBAL } ]
FORMAT=fmtname specifies that the output format fmtname, defined on the &NDBFMT statement, is to be used.
The nominated format must exist in the nominated scope. PROCESS is the default and means a format defined
by the current NCL process. GLOBAL indicates a format is to be found in the global format pool for the NDB.
If this operand is specified, the START, DATA, CANCEL, and END operands are not allowed.

fieldname = fieldvalue ...
Free-form text naming the fields to be given values in the new record, and the values to be placed in those fields.
There may be as many name = value pairs as desired, and they may be split across multiple statements as
described in the front of the section, using START/DATA.../END.
If fieldvalue is a null variable (for example, &NULL =/ &NDBADD ... X = &NULL), the null variable will be passed to
the database as a null indicator, indicating the relevant field is not present. This is not the same as present, with a
null value (for example, 0 for a numeric field).
The following code sets FIELD1 to a value, FIELD2 to present, with a null value, and FIELD3 not present:
&FIELD1 = value      -* set to a value

&FIELD2 = &SETBLNK 1 -* set to a blank

&FIELD3 =            -* set null

&NDBADD MYNDB DATA FIELD1 = &FIELD1 FIELD2 =+

             &FIELD2 FIELD3 = &FIELD3

NOTE
The omission of a field name and its accompanying value also sets that field as 'not present' in the new
record.

Examples: &NDBADD

The following example will add a record to the NDB called MYNDB, setting the field SURNAME to the value BLOGGS,
and the field FIRSTNAME to the value FRED.

&NDBADD MYNDB DATA SURNAME='BLOGGS' FIRSTNAME='FRED'

The next example adds a new record to the NDB called MYNDB, and builds the list of fields across multiple statements. It
illustrates how the free-form text is split at any point where a blank is valid.

&NDBADD MYNDB START 

&NDBADD MYNDB DATA SURNAME = JONES 

&NDBADD MYNDB DATA DOB = 

&NDBADD MYNDB DATA 600101  FIRSTNAME = 'JOHN' 

&NDBADD MYNDB END

Notes:

Errors encountered whilst processing the &NDBADD statement may cause the procedure to terminate, or may just be
reflected in the &NDBRC system variable, depending on the setting of &NDBCTL ERROR option.
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If the record is added successfully (&NDBRC is 0 after the single-statement &NDBADD, or after the &NDBADD END for a
multiple-statement add), the system variable &NDBRID will contain the assigned record ID of the new record.

At least one fieldname = fieldvalue must be specified to successfully add a record (although the value may be the null
indicator).

&NDBCLOSE
Signs off (disconnects) from an NDB database.

&NDBCLOSE dbname

The &NDBCLOSE statement is used to terminate the connection an NCL procedure has with an NDB. All current formats,
sequences, scan lists an so on, are deleted. If further access to the database is desired, the procedure must issue
an &NDBOPEN statement.

 Operands: 

dbname
The name of the NDB from which you want to sign off is a required operand. If not signed on to this NDB, an error
response is given, that might cause the procedure to terminate, depending on the &NDBCTL ERROR= setting.

 Examples: &NDBCLOSE 

&NDBCLOSE MYNDB

This example signs off from the NDB called MYNDB. Any defined formats and sequences are deleted.

 Notes: 

NOTE
An implicit &NDBCLOSE is done at NCL procedure termination for all open NDBs. (This is only at highest-level
termination, not nested EXECs.)

Any active &NDBxxx START/DATA/END statements for this database are terminated, as if &NDBxxx CANCEL was
specified.

If the procedure is not currently signed on the NDB, response 35 is returned, and the procedure is terminated if the current
&NDBCTL ERROR setting is ABORT.

If the database was not started, or is in stopping status, and this is the last user signing off, the database stops, and may
enter the LOCKED status.

NOTE
 See also the NDB START and NDB STOP commands in the Online Help.

&NDBCTL
Alters NDB NCL processing characteristics.

&NDBCTL [ QUOTE={NO | YES }

        [ DATEFMT={ * | NO | 1 | DATE1 | 2 | DATE2 |

          3 | DATE3 | 4 | DATE4 | UK | 5 | DATE5 | US |

          6 | DATE6 | 7 | DATE7 | 8 | DATE8 | 9 | DATE9 |

          10 | DATE10 } ]

        [ TIMEZONE={ SYSTEM | USER | * | shhmm } ]

        [ ERROR={ ABORT | CONTINUE } ]

        [ TRACE={ NO | YES } ]

        [ MSG={ YES | NO | LOG } ]
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        [ SCANDEBUG={ NO | YES } ]

The &NDBCTL statement allows an NCL procedure to control several processing options related to NDBs. For example,
the procedure may retain control after a database error.

If the &NDBCTL statement is coded with no operands, the effect is to set all options to the default values underlined. If the
&NDBCTL statement has any operands specified, only the specified operands are changed.

Operands:

QUOTE={ NO | YES }
Controls whether or not values for character, hexadecimal (FMT=HEX), hexadecimal number (FMT=NUM
BASE=HEX), and date format data must be quoted.
QUOTE=NO, the default, means that these data types need not be quoted, and embedded blanks in NCL
variables in free-format text are treated as part of the surrounding word. Also, &NDBQUOTE does not force-quote
non-null data.
QUOTE=YES forces the quoting requirement for the listed data types, causes embedded blanks to be treated as
real blanks, and causes &NDBQUOTE to force-quote all non-null data.

DATEFMT={ * | NO | 1 | DATE1 | 2 | DATE2 | 3 | DATE3 | 4 | DATE4 |UK | 5 | DATE5 | US | 6 | DATE6 | 7 | DATE7 |
8 | DATE8 | 9 | DATE9 |10 | DATE10 }

Sets the expected input format and used output format for the DATE and CDATE fields.
DATEFMT=* (the default) means that date data will be accepted in the format that the current user is profiled with,
either UK or US format, or, if blank or neither of these, the system language (either UK or US). Returned date data
will also be in this format.
DATEFMT=NO, for DATE fields, means that date data is accepted in YYMMDD format only, and returned in this
format. DATEFMT=NO for CDATE fields means that a 6-digit number is processed as YYMMDD (DATE7) and an
8-digit number is processed as YYYYMMDD (DATE8).
The formats for DATE1 through DATE10 are as follows:

• 1 or DATE1 = YY.DDD
• 2 or DATE2 = DAY DD-MON-YEAR
• 3 or DATE3 = DD-MON-YEAR
• 4 or DATE4 or UK = DD/MM/YY
• 5 or DATE5 or US = MM/DD/YY
• 6 or DATE6 = YY/MM/DD
• 7 or DATE7 = YYMMDD
• 8 or DATE8 = YYYYYMMDD
• 9 or DATE9 = n (number, base day)
• 10 or DATE10 = YYYYMMDD0000+0000

TIMEZONE={ SYSTEM | USER | * | shhmm }
Allows a Greenwich Mean Time (GMT) offset value to be nominated.
TIMEZONE=SYSTEM specifies that the system offset is used.
TIMEZONE=USER specifies that the user time zone is used if it is set, otherwise no time zone is used.
TIMEZONE=* specifies that the user time zone is used if it is set, otherwise the system offset is used.
TIMEZONE=shhmm specifies a signed GMT offset value, where s is the sign, hh is hours, and mm is minutes

NOTE
For a signed-on user,a value is always set at signon. If the user does not have a time zone defined in
UAMS, the system offset is used.

When a time zone offset is set using the TIMEZONE operand, any and all TIMESTAMP fields specified on an
&NDBADD, &NDBUPD, or &NDBSCAN are adjusted using this offset. This allows the fields on the NDB to be
normalized to GMT regardless of where a user is situated. Only TIMESTAMP fields is altered, as the date might
need to be changed when the time is altered-the user's time zone is subtracted from the timestamp.
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When retrieving fields, all TIMESTAMP fields are adjusted in reverse to convert from GMT time to the user's time;
that is, the user time zone is added to the timestamp.
Passing the TIMESTAMP with a trailing Z, which signifies GMT, suppresses alteration of the fields.
SCANDEBUG output will show the GMT timestamp, followed by a Z.

ERROR={ ABORT | CONTINUE }
Sets the processing option related to NDB error handling.
ERROR=ABORT (the default) means that any database errors cause the procedure to terminate with an error
message. Database errors are defined as any database request that gets a return code (in &NDBRC) greater
than 29.
ERROR=CONTINUE allows the procedure to retain control after an error, with &NDBRC giving the error return
code.
Syntax errors in the &NDBxxx statements themselves always cause the procedure to terminate (for example,
&NDBCTL ERROR=xxx causes the procedure to terminate). However, syntax errors in free-form text are returned
as a database error.

TRACE={ NO | YES }
Allows display of the tokenizing of free-form text when processing requests allow free-form text.
TRACE=NO (the default) prevents the display of each distinct token in the free-form text.
TRACE=YES will produce this message for each input token as the free-form text is parsed by the database
manager:
N87710 TOKEN: token-value (maximum 1st 20 characters)

This is useful in identifying the exact point an error is occurring in a free-form text statement.
MSG={ YES | NO | LOG }

Controls the issuing of error messages by the database manager.
MSG=YES (the default) means that error messages are sent to the environment the NCL procedure is running in
(typically, the OCS window). They will also be logged.
MSG=NO means that no messages are issued, except certain messages are always forced out (for example,
database corruption messages and the trace message).
MSG=LOG means that the error messages will only be sent to the activity log.

SCANDEBUG={ NO | YES }
Controls whether &NDBSCAN statements generate debugging messages showing the parsed scan-Request, and
messages showing the record counts passing each level of the scan.
SCANDEBUG=NO (the default) specifies that no debugging information is displayed. SCANDEBUG=YES means
that debugging information is produced.

NOTE
Irrespective of the DATEFMT setting, date data can always be entered in YYMMDD format.

The delimiters '/' is any of the characters ' / \ . , : ; - _ '. Some of these require the date to be quoted on input.
Returned dates, however, always use '/'.

Examples: &NDBCTL

&NDBCTL DATEFMT=NO ERROR=CONTINUE

This example sets the acceptable date format to YYMMDD only, and allows the procedure to stay in control after an error.

&NDBCTL

This example resets all &NDBCTL options to their default values.

Notes:

Syntax errors in the &NDBCTL statement always cause the NCL procedure to terminate with an error message.
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The &NDBCTL values are saved/restored based on the setting of &CONTROL SAVE/NOSAVE.

&NDBDEF
The &NDBDEF verb adds, updates, or deletes field definitions to/from an NDB database. This feature is described for
completeness. Use the NDB FIELD command (which provides a better way to perform these functions) instead.

This verb has the following format:

&NDBDEF dbname { [ ADD ] field-entry | UPDATE field-entry | DELETE field-entry }

where field-entry is (minimum acceptable abbreviations are in uppercase):

{ fieldname | ( fieldname

               [ { Fmt= | Format= } { Char | Num | Float | Hex | X | Date |

                                      Cdate | Time | Timestamp } ]

               [ Key={ No | Yes | Unique | Sequence } ]

               [ NULLField={ Yes | No } ]

               [ NULLValue={ Yes | No } ]

               [ Update={ Yes | No } ]

               [ Caps={ Yes | No | Search } ]    

               [ Description=description ]

               [ { USER1= | U1= } value ]

               [ { USER2= | U2= } value ]

               [ { USER3= | U3= } value ]    

               [ { USER4= | U4= } value ]

               [ NEWNAME=name ]

               [ BASE={ NONE | DECIMAL | HEX } ] ) }

NOTE
Specifying KEY=SEQUENCE changes the default of NULLFIELD=YES to NULLFIELD=NO, and UPDATE=YES
to UPDATE=NO. Specifying NULLFIELD=YES or UPDATE=YES is invalid in this case. The default values
shown apply for ADD only. For UPDATE, all operands that are not specified for the field name on the &NDBDEF
statement, remain unchanged.

When an NDB is created (using the NDB CREATE command), there are no field definitions. Use the &NDBDEF ADD
statement to insert at least one field definition into the database.

Field definitions can also be removed from an NDB. When field definitions are removed, any index tables associated with
the field are removed, and the field data in any record becomes inaccessible. Whenever a record is updated, the deleted
fields are removed from that record.

Operands:

dbname
Specifies the name of the NDB that you want to add or delete field definitions in is a required operand. An
&NDBOPEN statement must have opened this NDB previously.

ADD
(Optional) Adds field definitions to the database.
At least one field definition must follow the ADD keyword.

UPDATE
Updates the listed fields.
At least one field definition must follow the UPDATE keyword.
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The UPDATE option allows the following attributes to be updated at any time:

• DESC
• USER1 to 4
• UPDATE (except sequence key)
• KEY=Y to KEY=N
• KEY=U to KEY=Y/N

DELETE
Deletes the listed fields from the database.
At least one field definition must follow the DELETE keyword.

field-entry
Specifies the field to add or delete.
More than one field is added or deleted in one &NDBDEF statement, up to the maximum permissible NCL
statement continuation limit.
fieldname is the name of the field. The name has the same format as an NCL variable name; that is, 1 through
12 characters alphanumeric, and, if the first character is numeric, the entire name must be numeric. Field names
must be unique within an NDB. Do not precede the name with an ampersand (&), unless you want the actual field
name to be the contents of the named variable.
The optional field operands for format, key, and so on, are ignored for a delete request (however, they must be
valid).
If a field entry that follows the optional ADD keyword has no parenthesis around it, all the default values are used.

The optional operands are:

Fmt= | Format=
Specifies the field format. Valid values are:
Char

Character data. Any character value may be provided. The data is stored internally as entered, with
trailing blanks removed.

Num
Numeric data. Values provided must be numeric, range -2147483648 to 2147483647. The data is stored
internally as a binary fullword. If keyed, the keys collate correctly (that is, -1 before 0 before 1 if reading
sequentially).

Float
Floating-point data. The data is stored internally in IBM 8-byte normalized floating-point format. 15
significant digits and exponent ±70. If keyed, the keys collate on ascending numeric value.

Hex | X
Hexadecimal data. Values provided must be valid expanded-hexadecimal data. The data is stored
internally in the hexadecimal-compressed format.

NOTE
Trailing zeros are significant, and the values ABCD and ABCD00 are regarded as different. If
keyed, the keys collate on the binary value.

Date
Date data. Values must be a valid date, the input format depending on the &NDBCTL DATEFMT option.
The data is stored internally as unsigned packed, 3 bytes in DDMMYY format. If keyed, the keys collate
on ascending dates.

Cdate
Data is provided in one of several formats, controlled by the user, system language code, or both, and the
current &NDBCTL DATEFMT setting. The data is stored internally as a 3-byte binary number being the
number of days from 1/1/0001.
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Time
Data is provided in HHMMSS.TTTTTT format (the decimal point and fraction is truncated or omitted). The
data is stored internally as a 5-byte binary number, being the number of microseconds since midnight.

Timestamp
Data is provided in YYYYYMMDDHHMMSS.TTTTTT format. The data is stored internally as a
concatenation of a 3-byte CDATE and 5-byte TIME.

Default: Char

NOTE
For the UPDATE keyword, the field format can only be changed if the NDB is empty.

Key=
The keying option. Valid values are:
No

The data is not keyed.
Yes

The data is keyed, with duplicate key values permitted.
Unique

The data is keyed, with duplicate key values not permitted.
Sequence

The data is keyed, with duplicate key values not permitted. In addition, the key is used as the data
sequence key, similar to a VSAM primary key.

Default: No

NOTE
KEY=SEQUENCE forces NULLFIELD=NO and UPDATE=NO.

NULLField=
Specifies whether a field is absent in a record. Absent means not provided, and is not the same as present, with a
null value (for example, all blank for a character field).
Yes

Means that the field is not required when a record is added, or the field can be set to null on update.
No

Means that the field must be present when a record is added, and the field cannot be set null on update.
Default: Yes

NULLValue=
Specifies whether a field can be added with, or updated to, the null value (all blank for character, 0 for numeric,
blank for hexadecimal, and 000000 for date).
Yes

Means that the null value is acceptable as a value for this field.
No

Means that the null value is invalid for this field. An attempt to add a record with this field containing the
null value, or to update the field to a null value causes an error.

Default: Yes
Update=

Specifies whether the field value can change on an update statement.
Yes

Means that the value is changed on an &NDBUPD statement.
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No
Means that the field value cannot be changed on an &NDBUPD statement.

NOTE
The field and its value are specified on an &NDBUPD statement in this case, but the value must
be identical to the current value.

Default: Yes
Caps=

Specifies the presence and preservation of lowercase data in FMT=CHAR fields. Specify this operand as
CAPS=YES if coded on other field formats.
Yes

Lowercase data is folded to uppercase data in the stored value, and for the key value if the data is keyed.
Key values on &NDBSEQ and &NDBGET, and search arguments on &NDBSCAN are also folded to
uppercase.

No
Lowercase data is not folded to uppercase data in either the stored value, or the key value if the data is
keyed. Key values on &NDBSEQ and &NDBGET, and search arguments on &NDBSCAN are not folded
to uppercase.

Search
Lowercase data is not folded to uppercase in the stored value, but is folded to uppercase for the
key value if the data is keyed. Key values on &NDBSEQ and &NDBGET, and search arguments on
&NDBSCAN are folded to uppercase. Retrieved data is as originally entered (subject to &CONTROL
UCASE/NOUCASE).

Default: Yes

NOTE
NDBs are language-specific. The LANG operand on the NDB CREATE command specifies the
language code when the NDB is created. The uppercase translation table for that language code is used
for search arguments and CAPS=YES fields when translating to uppercase.

Description=description
Allows an optional description of the field, up to 60 characters, to be stored with the field definition. This
description is retrieved with the &NDBINFO statement. If there are special characters or blanks in the description,
surround it with quotes.

USER1= | U1=
Allows the storage of an optional user-defined piece of information, for example, a formatting indicator. The format
is like description, but limited to eight characters.

USER2= | U2= , USER3= | U3= , USER4= | U4=
Like USER1, USER2, USER3, and USER4 allow eight characters of extra, user-defined information to be stored.

NEWNAME=name
This optional operand is used to rename the field, for UPDATE only.

BASE={ NONE | DECIMAL | HEX }
Specifying NONE or DECIMAL for a numeric field results in an external representation as a signed decimal
number (on output, a minus sign only is used, if necessary). Specification of HEX causes the external
representation to be a hexadecimal string, with leading zeros suppressed on output. For negative numbers, the
full seven hexadecimal digits are used (leading X'f').
For a field format other than NUMERIC, the BASE operand is ignored, but its syntax is checked.
Update a field definition to change the BASE operand -- either by the &NDBDEF verb or the NDB FIELD
command.
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If the NDB is in load mode or newly created, the following attributes can also be updated: KEY (to/from anything except
SEQ), and CAPS=N to CAPS=S and conversely. In addition, the field is renamed at any time.

The NDB ALTER command allows a field to be dynamically indexed without using this facility. However, if you want to
alter many fields, using LOADMODE and a full rebuild of indexes would be faster than several passes, one per field.

Examples: &NDBDEF

This example adds four fields to the NDB named MYNDB:

&NDBDEF MYNDB (SURNAME FMT=C KEY=YES NULLFIELD=NO +

               UPDATE=NO)+

              (FIRSTNAME FMT=C KEY=N) +

              (DOB FMT=DATE DESC='Date of birth') +

              COMMENT

This example deletes two fields from the NDB named MYNDB:

&NDBDEF MYNDB DELETE DOB COMMENT

This example adds the field SUBURB to the NDB named MYNDB, as a non-keyed character field that can be updated:

&NAME = SUBURB

&NDBDEF MYNDB ADD &NAME

Notes:

If the database is to have a sequence key, it must be the first field ever defined, and the field definition cannot be deleted.
There can only be one sequence key.

Currently there is no facility for making a field keyed, or removing the keys on a field, once it is defined.

The NDB RESET command removes all data from an NDB, but leaves the field definitions intact.

If there are any errors in the definitions, none of the definitions are added or deleted.

NOTE
See also the NDB CREATE and NDB RESET commands in the Online Help.

&NDBDEL
Deletes a record from an NDB database.

&NDBDEL dbname RID=n

The &NDBDEL statement allows an NCL procedure to delete a record from an NDB. The record to be deleted is identified
by a record-ID (RID). This record ID is assigned to each record when it is added to the database by &NDBADD, and never
changes. The system variable, &NDBRID, is set by several &NDB statements to indicate the RID of the current record.

 Operands: 

dbname
The name of the NDB that you wish to delete the record from is a required operand. This NDB must have been
previously opened by an &NDBOPEN statement.

RID=n
This required operand is used to indicate the RID of the record to delete. n is the record ID, which is inserted by
substitution, typically using &NDBRID, which has been set by, for example, a preceding &NDBGET statement.
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 Examples: &NDBDEL 

&NDBGET MYNDB FIELD=SURNAME VALUE='BLOGGS' FORMAT + 

 NO-FIELDS 

&NDBDEL MYNDB RID=&NDBRID

This example uses &NDBGET to retrieve a record with field SURNAME equal to BLOGGS, and then will delete it.

&NDBSEQ MYNDB DEFINE SEQ=S1 FIELD=SUBURB VALUE=BRONX

&NDBGET MYNDB SEQ=S1 FORMAT NO-FIELDS

&DOWHILE &NDBRC = 0

   &NDBDEL MYNDB RID=&NDBRID

   &NDBGET MYNDB SEQ=S1 FORMAT NO-FIELDS

&DOEND

This example deletes all records (if any) in NDB MYNDB with field SUBURB equal to BRONX.

 Notes: 

Errors encountered whilst processing the &NDBDEL statement could cause the procedure to terminate, or may just be
reflected in the &NDBRC system variable, depending on the setting of &NDBCTL ERROR option.

A successful delete sets &NDBRC to 0. If the RID does not exist in the database, &NDBRC is set to 1.

&NDBFMT
Defines a list of fields to be retrieved by an &NDBGET statement, or to be added or updated by the &NDBADD or
&NDBUPD statements.

&NDBFMT dbname { [ DEFINE ]

                   FORMAT=formatname

                 [ FSCOPE={ PROCESS | GLOBAL } ]

                 [ USAGE={ OUTPUT | INPUT } ]

                 { START | [ DATA ] format-text } |

                  [ DATA ] format-text | END | CANCEL |

                    DELETE FORMAT= { formatname | * }

                 [ FSCOPE={ PROCESS | GLOBAL } ] }

format-text for an INPUT format is:

{ NO-FIELDS | ALL-FIELDS | KEY-FIELDS |

  FIELDS [ field-entry ] [ field-entry ] ... }

field-entry for an INPUT format is:

{ { name1 [ = { name2 | .RID } ] | pfix1* [ = pfix2* ] } |

 ( { name1 [ = { name2 | .RID } ] | pfix1* [ = pfix2* ] }

   [ LENGTH= { 0 | length } ]

   [ PAD= { ' ' | c | 'c' } ]

   [ JUSTIFY= { LEFT | RIGHT | CENTER } ]

   [ TRUNCATE ]

   [ NULLFIELD={ DELETE | NULLVALUE | PAD | NORETURN } ] ) |

   .LINK ( FROM=fieldname TO=keyedfieldname )

   [ ID=fmtid ]
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   [ FROMID=fromfmtid ]

   [ NOFIND= { WARNING | n | IGNORE } ] )

 format-text }

format-text for an OUTPUT format is:

{ ALL-FIELDS | FIELDS [ field-entry ] [ field-entry ] ... }

field-entry for an OUTPUT format is:

[ ( ] { name1 [ =name2 ] | pfix1* [ =pfix2* ] } 

[ [ TRUNCATE ] ) ]

The &NDBFMT statement allows an NCL procedure to predefine a list of fields to be returned when using &NDBGET. The
advantage of predefinition is that it reduces the overhead of parsing and interpreting the format list on every &NDBGET.
The parsing and interpretation is done, and the field list validated, just once, when the &NDBFMT statement is executed.
The &NDBGET statement can then use the FORMAT=format name syntax to use the predefined format -- the overheads
is greatly reduced when reading a large number of records.

Operands:

dbname
The name of the NDB that the format is to apply to is a required operand. This NDB must have been previously
opened by an &NDBOPEN statement.

DEFINE
An optional operand, indicating a new format definition follows, or the start of a multi-statement format definition
follows.

FSCOPE={ PROCESS | GLOBAL }
Controls whether the format is PROCESS-level (this is the default) or GLOBAL (to the database).
A GLOBAL format has separate name space from any process. This means that global formats can have the
same name as formats defined by any number of processes. The only way to create, reference, or delete a global
format is by use of the FSCOPE=GLOBAL operand of the &NDBFMT, &NDBGET, &NDBADD, &NDBUPD or
&NDBINFO verbs.

USAGE={ INPUT | OUTPUT }
Controls the usage of the format. INPUT is the default and means that the format will be used for input from the
NDB (that is, the &NDBGET verb).
USAGE=OUTPUT means that this format is to be used for output operations to the NDB (that is, the &NDBADD
and &NDBUPD verbs).

FORMAT=formatname
A required operand for a single-statement definition, or the start of a multi-statement format definition, providing
the name of the new format. formatname must be a 1- to 12-character name, the first character alphabetic or
national, and the rest alphanumeric or national. formatname must not be already defined for the nominated
database, but the same format name is defined on several databases.

START
Indicates the start of a multi-statement &NDBFMT. The statement must end after the START keyword.

DATA
Indicates that free-form text follows. This operand is optional, but it is recommended, as it prevents any
ambiguous meaning of a name1 or name2 value of DATA, START, END, or CANCEL.

END
Indicates the end of a multi-statement &NDBFMT. This statement will call the database management system,
passing the concatenated &NDBFMT format information.
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CANCEL
Indicates an active &NDBFMT START/END set is to be canceled. If there is no active &NDBFMT START/END for
this database, the statement is ignored.

DELETE FORMAT= { formatname | * }
Indicates that the named format (formatname), or all formats (*) within the scope specified or defaulted, are to be
deleted. Following execution of this statement, the relevant formats are no longer defined.

format-text (for an INPUT format)
Free-form text describing the desired format. The first keyword in this text indicates the specific type of format,
which is one of the following:
NO-FIELDS

Indicates that no data is wanted. An &NDBGET will only set &NDBRC to indicate the successful retrieval
or otherwise, of the requested record.

ALL-FIELDS
Indicates that all fields defined in the database are to be returned, with fields not present in a given record
being set to null. The fields will be returned in NCL variables of the same name.

KEY-FIELDS
Indicates that all fields defined in the database as being keyed (KEY=YES,UNIQUE, or SEQUENCE in
the field definition) are to be returned, with key fields not present in a given record being set to null. The
fields will be returned in NCL variables of the same name.

FIELDS
Indicates that a field list follows. The list will indicate the desired database fields to be returned, with
optional renaming of the returned data.

NOTE
The field list is null, meaning the same as NO-FIELDS.

field-entry (for an INPUT format)
When using the FIELDS option, each field-entry denotes an operation to be performed during an &NDBGET.
The operation may be to assign values from the database records to NCL variables, or it may be to link to other
records in this NDB using field values in the previous records as keys.
If only name1 is present, it is both the name of the database field and the name of the NCL variable that will be
set to its value. If both name1 and name2 are present, name1 is the name of the NCL variable that will hold the
returned value, and name2 is the name of the field in the database.
If only pfix1* is present, all of the fields whose names begin with pfix1 will be assigned to NCL variables of the
same name. If both pfix1* and pfix2* are present, pfix1 is the NCL variable prefix that will be used for the variables
containing the returned values from all of the NDB fields which begin with pfix2. pfix1 is null, which means that the
NCL variable names will be equivalent to the NDB field names, but without the prefix pfix2. In this case, if there is
a NDB field called pfix2, it will not be assigned.

.RID
Indicates that the NDB record ID of the retrieved record will be assigned to the NCL variable name1.

LENGTH=length
Indicates the length of the NCL variable returned. Specifying 0 (the default) means that the variable will be set to
the length of the corresponding NDB field. NDB fields shorter than that specified on the LENGTH option will be
padded and justified as per the operands explained below. Longer fields will always be truncated on the right.

PAD= { ' ' | c | 'c' }
Indicates the pad character to use when the length for this NCL variable is greater than the length of the NDB
field. The default is space.

JUSTIFY={ LEFT | RIGHT | CENTER }
Indicates how the data from the NDB field will be justified to the NCL variable when the length of the NCL variable
is greater than the NDB field.
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LEFT, the default, indicates that the data will start in the first character position of the variable, the rightmost
portion of the variable containing the specified pad character.
RIGHT indicates that the data will finish in the right most character position of the NCL variable, the leftmost part
of the variable being filled with the specified pad character.
CENTER indicates that the data will be centered and the same amount of the specified pad character will be used
on either side.

TRUNCATE
If generic prefixes are specified, then it is possible for NCL variables to exceed 12 characters. However, this
will normally cause an error. If TRUNCATE is specified, variable names will be truncated to a maximum of 12
characters. No checking on duplicates will be performed.

NULLFIELD= { DELETE | NULLVALUE | PAD | NORETURN }
Determines the action to take on a receiving NCL variable when the NDB field is not present.
DELETE, the default, specifies that the variable is to be deleted.
NULLVALUE indicates that the variable will be assigned the correct null value for that field type - 0 for numeric
fields, space for character fields, and 00/00/00 for date fields.
PAD indicates the variable will be assigned the value of the specified pad character.
NORETURN indicates that no action is to be performed on the variable if the corresponding field is null. This
means that if the variable had a previous value in it, that value would remain there after the GET. NORETURN
is very dangerous unless it is used with MODFLD=YES in the &NDBGET statement as it cannot be determined
whether a field was modified or not by the &NDBGET.

.LINK
Gives the user the facility to access up to 21 NDB records with a single &NDBGET statement via a linked get. The
maximum number of .LINK requests on an &NDBGET statement is 20 (one .LINK retrieves one record).

FROM=fieldname
Specifies the name of the field that will contain the source data for the linked get. This field is the field in the first
(not .LINKed) record retrieved by the &NDBGET (if no FROMID specified), or in a previously linked record (if
FROMID specified).

TO=keyedfieldname
Specifies the key field to use in the search for the linked get. The search is always like a GET OPT=KEQ. If more
than one record is found matching the given key, the one with the lowest RID is returned.

ID=formatid
This is an optional 1- to 12-character name used to identify this particular link. This name is used in a subsequent
link entry to identify this record, as opposed to the original record, as the source of the linked get.

FROMID=fromformatid
This is an optional 1- to 12-character name which must have appeared as the ID operand of a previous linked
entry. If omitted, the key value specified in the FROM operand is taken from the primary record. Otherwise it is
taken from the record obtained in the link operation identified by from format ID

NOFIND = { WARNING | n | IGNORE }
Specifies the action to take should there be no matching record when a linked get is performed.
WARNING, the default, means that the operation will terminate with a response code of 10, and all subsequent
link operations are ignored.
Specifying n will cause a response code of n to be generated, n being within the range 10 to 19. Subsequent link
operations will be ignored.
Specifying IGNORE will return with a response code of 0 and subsequent link operations will be attempted if
possible.

format-text (for an OUTPUT format)
ALL-FIELDS

Indicates that all fields defined in the database are to be added or updated. The fields will be retrieved
from NCL variables of the same name.
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FIELDS
Indicates that a field list follows. The list will indicate the desired database fields to be added or updated.

field-entry (for an OUTPUT format)
If only name1 is present, it the name of both the NCL variables and the name of the database field that will be set
to its value. If both name1 and name2 are present, name1 is the name of the field in the database, and name2 is
the name of the NCL variable containing its value.
If only pfix1* is present, then all of the database fields whose names begin with pfix1 will be set to values retrieved
from NCL variables of the same name. If both pfix1* and pfix2* are present, pfix2 is the NCL variable prefix that
will be used for the variables to set values to the NDB fields which begin with pfix1.
Referring to the same NDB field name twice in an OUTPUT format will cause an error.

TRUNCATE
If an NCL variable name that is greater than 12 characters long is generated from the combination of the NCL
generic prefix and the suffix from a generically found NDB field name, the NCL variable name will be truncated to
12 characters.

Examples: &NDBFMT

The following example defines a format for MYNDB, called F1, to return all fields in the database when used on an
&NDBGET. Any fields not in a retrieved record cause the appropriate NCL variable to be set no null.

&NDBFMT MYNDB DEFINE FORMAT=F1 DATA ALL-FIELDS

The next example defines a new format for MYNDB, called F2, to return 3 fields when used on &NDBGET, and returns the
value in the database field 'SURNAME' in the NCL variable &SNAM, and 'FIRSTNAME' in &FNAM.

&NDBFMT MYNDB DEFINE FORMAT=F2 START 

&NDBFMT MYNDB DATA FIELDS           -* indicate field list 

&NDBFMT MYNDB DATA SNAM = SURNAME   -* get surname back in

                                    -* &SNAM

&NDBFMT MYNDB DATA DOB              -* get B back in &DOB

&NDBFMT MYNDB DATA (FNAM=FIRSTNAME) -* get firstname back

                                    -* in &FNAM 

&NDBFMT MYNDB END

The next example defines a new format for MYNDB, called F3, to return all the fields in the record prefixed by the letters
'ORD', and then to use the value in the field 'ORDCUST#' to perform a GET OPT=KEQ using the CUST# field as the key.
If this get is successful, then all of the fields prefixed by CUST are returned from the second record.

&NDBFMT MYNDB DEFINE FORMAT=F3 DATA FIELDS ORD* +

       .LINK (FROM=ORDCUST# TO=CUST#) FIELDS CUST*

The next example defines a new format for MYNDB, called F4, to return the record number of the found record in the NCL
variable &RECRD, and then to use the value in the field 'ORDCUST#' to perform a GET OPT=KEQ using the CUST# field
as the key. If this get is successful, then all of the fields prefixed by CUST are returned from the second record. It then
uses the value in the field 'ORDSTAT' from the original record to perform a GET OPT=KEQ using ORDSTATKEY as the
key. If successful, &ORDSTATREC is set from the record found using ORDSTATKEY.

&NDBFMT MYNDB DEFINE FORMAT=F4 DATA FIELDS RECRD = .RID +

       .LINK (FROM=ORDCUST# TO=CUST#) FIELDS CUST* +

       .LINK (FROM=ORDSTAT TO=ORDSTATKEY) FIELDS ORDSTATREC
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The next example defines a new format for MYNDB, called F5, to return all the fields in the record prefixed by the letters
'OLINE' to corresponding variable names beginning with 'L'.

&NDBFMT MYNDB DEFINE FORMAT=F5 DATA FIELDS L* = OLINE* +

      .LINK (FROM=OLINEITEM# TO=ITEM# ID=ITEM) +FIELDS ITEM* +

      .LINK (FROM=ITEMSUPP# TO=SUPPLIER# FROMID=ITEM) +FIELDS SUPP*

For example, OLINE1 goes to L1, OLINE2 goes to L2, and so on. Then the value in the field 'OLINEITEM#' is used to
perform a GET OPT=KEQ using the ITEM# field as the key. If this get is successful, then all of the fields prefixed by ITEM
are returned from the second record. It then uses the value in the field 'ITEMSUPP#' in the second record to perform a
GET OPT=KEQ using the SUPPLIER# field as the key. If this get is successful, all of the fields prefixed by SUPP are
returned from the third record.

Notes:

NOTE
Errors encountered while processing the &NDBFMT statement may cause the procedure to terminate, or may
just be reflected in the &NDBRC system variable, depending on the setting of &NDBCTL ERROR option.

All defined PROCESS-level formats for a given database are deleted when an &NDBCLOSE for that database is
executed, and, as all open databases are implicitly closed when the highest-level procedure terminates, all defined
PROCESS-level formats are deleted too.

The &NDBGET statement may specify a format description itself, but the START/DATA/END option is not available, thus
the format description must fit onto a single statement.

Format names are private to an NCL procedure. Any number of users of an NDB may use the same format name, with no
interference. If a format is specified on an &NDBGET for a key field histogram, it is ignored.

&NDBGET
Retrieves a record from an NDB database. Histograms (statistical information) is retrieved for keyed fields and histogram
sequences.

&NDBGET dbname { RID=n [ OPT= { KEQ | KGE | KGT | KLE | KLT } ] |

                 KEY=fieldname VALUE=value

                  [ OPT= {KEQ | KGE | KGT | KLE | KLT } ] |

                 FIELD=fieldname VALUE=value

                  [ OPT= { KEQ | KGE | KGT | KLE | KLT | GEN } ] |

                 SEQUENCE=seqname [ SKIP=n ]

                  [ DIR= { FWD | BWD } ] } 

               [ MODFLD= { NO | YES } ]

               { FORMAT=formatname [ FSCOPE={ PROCESS | GLOBAL } ] |

                 FORMAT format-text }

The &NDBGET verb allows an NCL procedure to retrieve a record from an NDB. There are four basic retrieval methods:

• Get by record ID (RID). This method is useful when the procedure knows the RID of the desired record.
• Get by key-field value. This method allows a procedure to get a record that matches a particular keyed field value.
• Get a keyed field value and record count.
• Get from a predefined sequence, defined by &NDBSEQ or &NDBSCAN. This method allows sequential retrieval to be

easily performed.

 Operands: 
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dbname
This operand is mandatory. It specifies the name of the NDB that you want to retrieve the record from. The NDB
specified must have been previously opened by an &NDBOPEN statement.

RID=n
Indicates a get by record ID (RID), and provides the RID of the desired record, or the comparison RID if not using
the default OPT=KEQ.

OPT={ KEQ | KGE | KGT | KLE | KLT }
This optional operand indicates the relation to the passed RID that the retrieved record RID will have.
KEQ

Retrieves the record with the passed RID, if it exists.
KGE

Retrieves the record with the passed RID, if it exists. If none exists, the nearest RID greater than the
passed RID is retrieved, if one exists.

KGT
Retrieves the record with the nearest RID greater than the passed RID, if one exists.

KLE
Retrieves the record with the passed RID, if it exists. If none exists, the nearest RID less than the passed
RID is retrieved, if one exists.

KLT
Retrieves the record with the nearest RID less than the passed RID, if one exists.

KEY=fieldname VALUE=value
Indicates that a keyed field histogram is to be performed. fieldname must be keyed, and not a sequence key.
Rather than return the associated record (as GET FIELD= does), instead the field value (as requested by the
VALUE operand) is retrieved, and the count of records having that value is also returned.
The returned key field value is always returned in &NDBKEYVALUE. The returned record count is always
returned in &NDBKEYCOUNT. The &NDBRID system variable is always set to 0.
The VALUE= operand provides the key value for a get by keyed field. The value is used to locate a record for the
named field. Value must be a valid value for the type of the field. For example, for a numeric field, it must be a
valid number. If the value contains special characters or embedded blanks, it must be enclosed in quotes.

NOTE
Embedded blanks in NCL variable values are a special case, and are treated as part of the value.

OPT= { KEQ | KGE | KGT | KLE | KLT | GEN }
Indicates the relation to the passed VALUE that the retrieved record key FIELD will have.
KEQ

Retrieves the record with the passed VALUE, if it exists.
KGE

Retrieves the record with the passed VALUE, if it exists. If none exists, the nearest VALUE greater than
the passed VALUE is retrieved, if one exists.

KGT
Retrieves the record with the nearest VALUE greater than the passed VALUE, if one exists.

KLE
Retrieves the record with the passed VALUE, if it exists. If none exists, the nearest VALUE less than the
passed VALUE is retrieved, if one exists.

KLT
Retrieves the record with the nearest VALUE less than the passed VALUE, if one exists.
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GEN
(Character fields only) Retrieves the record with the lowest value generically equal to the passed VALUE,
if one exists.

NOTE
Trailing blanks are significant in the passed value in this case.

FIELD=fieldname
Indicates a get by a keyed field, and provides the name of that field. If this operand is specified, the VALUE=value
operand must also be coded. The named field must be a defined field on the database, and it must be keyed.

VALUE=value
Provides the key value for a get by keyed field. The value is used to locate a record with a value satisfying the
OPT= relation for the named field. Value must be a valid value for the type of the field, for example, it must be a
valid number for a numeric field. If the value contains special characters or embedded blanks, it must be enclosed
in quotes.

NOTE
Embedded blanks in NCL variable values are a special case, and are treated as part of the value.

OPT= { KEQ | KGE | KGT | KLE | KLT | GEN }
Indicates the relation to the passed VALUE that the retrieved record key FIELD will have.
KEQ

Retrieves the record with the passed VALUE, if it exists.
KGE

Retrieves the record with the passed VALUE, if it exists. If none exists, the nearest VALUE greater than
the passed VALUE is retrieved, if one exists.

KGT
Retrieves the record with the nearest VALUE greater than the passed VALUE, if one exists.

KLE
Retrieves the record with the passed VALUE, if it exists. If none exists, the nearest VALUE less than the
passed VALUE is retrieved, if one exists.

KLT
Retrieves the record with the nearest VALUE less than the passed VALUE, if one exists.

GEN
(Character fields only) Retrieves the record with the lowest value generically equal to the passed VALUE,
if one exists.

NOTE
Trailing blanks are significant in the passed value, in this case.

SEQUENCE=seqname
Indicates a get from a predefined sequence, as defined by an &NDBSEQ or &NDBSCAN statement. seqname is
the name of the sequence to retrieve from. If the SKIP= and DIR= operands are not specified, they default to
SKIP=+1 and DIR=FWD, thus giving standard, forward, sequential retrieval.
A key field histogram sequence is specified.
The returned key field value is always returned in &NDBKEYVALUE. The returned record count is always
returned in &NDBKEYCOUNT. The &NDBRID system variable is always set to 0.
As for a direct get on a keyed field, the format is ignored and the returned fields are as described previously.

SKIP=n
Allows specification of a skip amount, that is, the number of records to skip over before retrieving one. SKIP=+1 is
the default, causing a skip to the next record in the direction indicated by DIR. SKIP=0 will cause a reread of the
last record obtained from this sequence. A negative skip amount reverses the direction specified by DIR.
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NOTE
This is perfectly symmetrical; SKIP=-1, DIR=FWD is equivalent to SKIP=+1, DIR=BWD, and so on.

DIR= { FWD | BWD }
Allows specification of the direction of sequential retrieval. FWD means ascending values, BWD means
descending values (assuming a positive skip amount).

FORMAT=fmtname [ FSCOPE={ PROCESS | GLOBAL } ]
FORMAT=fmtname specifies that the input format fmtname, defined on the &NDBFMT statement, is to be used.
The nominated format must exist in the nominated scope. PROCESS is the default and means a format defined
by the current NCL process. GLOBAL indicates a format is to be found in the global format pool for the NDB.
If this operand is specified, the START, DATA, CANCEL, and END operands are not allowed.

MODFLD = { YES | NO }
If MODFLD=YES is specified, any NCL variables which previously had the modified field attribute set will have
that attribute reset, provided the GET operation produces a zero return code. In addition, any fields which were
modified as a result of the GET statement will have their modified attribute set. This includes variables set to pad
characters as a result of the NULLFIELD option of the &NDBFMT.
The system variable &ZMODFLD is used to return the names of the modified fields and &ZVARCNT will be
available as the number of modified fields.
This option is used with the NORETURN option (see the description of the &NDBFMT verb) for improved
efficiency. If MODFLD=NO is specified or defaulted, no modified field attribute reset will occur, and the variables
will not have their modified attributes set. The system variables &ZMODFLD and &ZVARCNT will be unchanged.

 Examples: &NDBGET 

The following example retrieves the record with the RID in &SAVERID, and returns all defined database fields to the
procedure (assuming format F1 as defined in the &NDBFMT examples). If there is no record with that RID, &NDBRC will
be set to 1, and no fields will be returned.

&NDBGET MYNDB RID=&SAVERID FORMAT=F1

The next example shows one way to sequentially read an entire database, in RID sequence. The first &NDBGET gets the
record with the lowest RID on the database, and the second &NDBGET gets the next-highest, until the last record is read.
There must not be any &NDBxxx statements in the process record section, as &NDBRID would lose its value. In this case,
the value must be saved in a user variable. (See the next example for a better approach.)

&NDBGET MYNDB RID=0 OPT=KGE FORMAT ALL-FIELDS

&DOWHILE &NDBRC = 0

   ... process record

   &NDBGET MYNDB RID=&NDBRID OPT=KGT FORMAT ALL-FIELDS 

&DOEND

The next example uses a defined sequence to read the entire database, but only returning every fifth record (this is useful
for creating test files).

&NDBSEQ MYNDB DEFINE SEQUENCE=S1 RID

&NDBGET MYNDB SEQUENCE=S1 SKIP=5 FORMAT ALL-FIELDS

&DOWHILE &NDBRC = 0

   ... process record

   &NDBGET MYNDB SEQ=S1 SKIP=5 FORMAT ALL-FIELDS

&DOEND

The next example sequentially reads MYNDB forwards, backwards, and then forwards, and so on, forever. The sequence
is defined with KEEP=YES, which means that it stays defined at each EOF. Whenever an EOF is reached, the skip is
inverted (+1 - -1, -1 - +1), and the get loop restarted.

-* database shuttlecock. 
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&SKIP = +1 &NDBSEQ MYNDB DEFINE SEQ=S2 FIELD=SURNAME KEEP=YES

&DOWHILE A = A

   &NDBGET MYNDB SEQ=S2 SKIP=&SKIP FORMAT ALL-FIELDS

   &DOWHILE &NDBRC=0      ... processrecord

      &NDBGET MYNDB SEQ=S2 SKIP=&SKIP FORMAT ALL-FIELDS

   &DOEND

   &SKIP = 0 - &SKIP

&DOEND

 Notes: 

Errors encountered whilst processing the &NDBGET statement may cause the procedure to terminate, or may just be
reflected in the &NDBRC system variable, depending on the setting of &NDBCTL ERROR option.

A record-not found condition on RID and FIELD gets will set &NDBRC to 1. An end-of-file condition on SEQ gets will set
&NDBRC to 2.

The actual NCL variables set by a successful &NDBGET depend on the format used. An unsuccessful get never alters
any NCL variables. Thus, when an end-of-file response is returned, the NCL variables retain the values set by the last
successful &NDBGET.

The &NDBGET statement may specify a format description itself, but the START/DATA/END option is not available.
Therefore, the format description must fit onto a single statement. It is more efficient to pre-define formats that are used
more than once in a procedure.

When reading via a sequence, an EOF condition (&NDBRC = 2) will delete the sequence, unless it was defined with the
KEEP=YES option (on &NDBSEQ or &NDBSCAN). If MODFLD=YES is specified, the order in which &ZMODFLD returns
field names is undefined.

&NDBINFO
Retrieves information about an NDB database.

&NDBINFO dbname { DB | [ FIELD ] { NAME=fieldname | NUMBER=n } }

                [ FORMAT=formatname [ FSCOPE={ PROCESS | GLOBAL } ] ]

                [ FULL | SHORT ]

The &NDBINFO verb allows an NCL procedure to obtain information about an NDB, including information about the
database itself, and information about the fields defined in it.

The information is returned in NCL variables.

Operands:

dbname
Specifies the name of the NDB that you wish to retrieve information about, and is a mandatory operand. The NDB
must have been previously opened by an &NDBOPEN statement.

DB
Indicates that information about the database itself is to be returned. The information is returned in the following
NCL variables:
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• NDBDBNAME contains the database name, as coded on the &NDBINFO statement
• NDBDBVKL contains the VSAM key length of the database
• NDBDBVRL contains the VSAM maximum data length of the database
• NDBDBNFLDS contains the number of currently defined fields in the database
• NDBDBNRECS contains the number of records in the database
• NDBDBNRID contains the next RID the database will use on an &NDBADD statement
• NDBDBLANG contains the language code that describes the database's uppercase table If null, the standard

(US-format) uppercase table is used
• NDBDBLOADMD indicates if the database is in load mode or not Values are NO and YES
• NDBDBRIDRU indicates the RID reuse status for the database Values are:

– N/S -- not supported
– POSS -- possible (supported but not enabled)
– ENAB -- enabled but not presently active
– ACT -- presently active
– ACT/C -- active with a KEYSTATS scan (collection) in progress
– COLL -- a KEYSTATS scan is in progress, but reuse is not currently active (no ranges available)

• NDBDBRIDNRU contains the number of reused RIDs handed out since the last KEYSTATS run
• NDBDBRIDNNW contains the number of new RIDs handed out since the last KEYSTATS run
• NDBDBIVERS contains the internal version of the database as 4 digits. RID reuse became available at 0510

[ FIELD ] NAME=fieldname
Indicates that information about the named field is to be returned. If the named field does not exist in the
nominated NDB, then &NDBRC is set to 3. The information returned is listed below.

[ FIELD ] NUMBER=n
Specifies that information about relative field number n is to be returned. This number must be from 1 to the value
returned by an &NDBINFO DB request in &NDBDBNFLDS. The information returned on the field requests is set
into NCL variables as shown:

• &NDBFLDNAME contains the name of the field
• &NDBFLDFMT contains the field format, values CHAR, NUM, HEX, FLOAT, or DATE
• &NDBFLDKEY contains the field key option, values NO, YES, UNIQUE, or SEQUENCE
• &NDBFLDNULLF contains the NULLFIELD option, values YES or NO
• &NDBFLDNULLV contains the NULLVALUE option, values YES or NO
• &NDBFLDUPD contains the UPDATE option, values YES or NO
• &NDBFLDCAPS contains the CAPS option, values YES, NO, or SEARCH
• &NDBFLDDESC contains the field description, if one was defined; otherwise it contains one blank
• &NDBFLDUSER1 contains the USER1 information if present; otherwise, it contains one blank
• &NDBFLDUSER2 contains the USER2 information if present; otherwise, it contains one blank
• &NDBFLDUSER3 contains the USER3 information if present; otherwise, it contains one blank
• &NDBFLDUSER4 contains the USER4 information if present; otherwise, it contains one blank
• &NDBFLDMAXL contains the maximum length, in characters, that the field can hold. For CHAR fields, this

is 255 if not keyed, and (VSAM keylen - 8) if keyed. For NUM fields, is 15. For HEX fields, this is 254 if not
keyed, and ((VSAM keylen - 9) * 2) if keyed. For DATE fields, this is 8.

• &NDBFLDINTID contains a 4-digit hexadecimal string (representing a 2-byte value) that is the internal field
identification inside the NDB

• &NDBFLDBASE contains the value DEC or HEX for numeric format fields and the value NONE for all other
formats

• &NDBFLDKSTAT contains a string of blank-separated numbers as follows:
dddddddd ff a b c d e f g h i j k l m n o p q r s

 993



 Netmaster® Shared Content Library 12.2

where:
– dddddddd is the date that key statistics were last collected for this field, in the format YYYYMMDD. If this

number is all zeros, no key statistics have been collected for it.
Note: Even non-keyed fields will have a non-zero date set after key statistics collection, but all other fields
will be zero.

– ff is two flag characters, each equal to Y (meaning YES) or N (meaning NO). The first is Y if a table
overflow occurred while calculating the modal unique value occurrence (see the description of fields g and
h following). The second flag is Y if a table overflow occurred while calculating the modal VSAM record
occurrence (see the description of fields l and m following).

– a is the number of unique values found for this key.
– b is the total number of VSAM records that hold information about records having this key.
– c is the number of times this key field actually exists in data records.
– d, e, and f are the minimum (d), maximum (e), and average (f) number of records that have the same

unique value. For example, for a unique key, d, e, and f are all 1, or zero if no records have the field
present.

– g is the modal number of records that have the same unique value; that is, the most often occurring count of
same-numbers of each unique value.

– h is the count for the modal value. For example, if the most often occurring count of a unique value is 35,
then g is 35. If this count occurs 97 times, then h is 97. If the first of the two flags (ff) described is set to Y,
this modal count (h) might not be correct, as the table used to keep counts/occurrences can overflow.

– i, j, and k are the minimum (i), maximum (j), and average (k) numbers of VSAM records used to hold
information for any unique value.

– l is the modal number of VSAM records for any unique value; that is, the most often occurring count of
same-numbers of VSAM records for each unique value.

– m is the count for the modal value. For example, if the most often occurring count of VSAM records for
a unique value is 27, then l is 27. If this count occurs 115 times, then m is 115. If the second of the two
flags (ff) described is set to Y, this modal count (m) might not be correct, as the table used to keep counts/
occurrences can overflow.

– n, o, p, q, r, and s are the minimum (n), maximum (o), average (p), modal (q), modal count (r), and all-equal
(s) key lengths for this field. The key length statistics represent significant key field characters (NDBs use
VSAM KSDSs, and the VSAM key length is fixed for each individual NDB). For a character field, this is the
length less trailing blanks. For a HEX field, this is the exact length provided (trailing X'00's are significant).
Numeric, date, and floating point fields are all fixed length-4, 3, and 8 respectively. In this case, all the
values except modal count are that value (modal count equals the number of VSAM records. The modal
value calculation cannot overflow for key length statistics.
The all-equal key length is the maximum key length, in all cases (including fixed length fields), where all
values found had the same prefix. It can range from zero to the maximum key length. (It is used by the scan
optimizer in weighing generic and range requests.)
The maximum number of records having any unique value is greater than one for a field defined as
KEY=UNIQUE. This is because NDB ALTER OPT=BLDX can tolerate unique key violations during index
build, allowing you to correct them later.

FORMAT=formatname [ FSCOPE={ PROCESS | GLOBAL } ]
FORMAT=formatname indicates that the format formatname, defined on the &NDBFMT statement, is to be
used. The nominated format must exist in the nominated scope. PROCESS is the default, and indicates a format
defined by the current NCL process. GLOBAL indicates that a format is to be found in the global format pool for
the NDB.
If the format does not exist, a response code of 20 is returned. If the format exists, a set of variables is returned,
as follows:
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&NDBFMTUSAGE
Contains the value INPUT if this is an input format (that is, usable on an &NDBGET statement), or the
value OUTPUT if this is an output format (for use with &NDBADD or &NDBUPD verbs).

&NDBFMT0
Contains the number of &NDBFMTn NCL variables returned.

&NDBFMT1 to &NDBFMTn
Contain strings of blank-separated values that describe either an individual field entry or a link to another
record.
If the format is for input use, and the variable describes a return field, it is in the following format:
abcdefghi
where:

• a is the return NCL variable name.
• b is the return format. If no editing was applied (justify, pad, and so on), this is the same as the

database variable format (d). If editing was done, it is CHAR.
• c is the name of the NDB field that the data is coming from.
• d is the format of the NDB field: CHAR, NUM, HEX, DATE or FLOAT.
• e is the format length requested. It is zero if not specified.
• f is the format pad character. If not specified, or blank, or if the format length (e) is zero, the return

value is a single dash character (-). Otherwise, it is the pad character quoted (for example, a per cent
sign). If the pad character is a single quote, it is quoted using double quote characters.

• g is the justify option -- LEFT, CENTER, or RIGHT. If the format length (e) is zero, g is returned as a
single dash (-).

• h is the NULLFIELD return option -- DELETE, NULLVAL, PAD, or NORETURN.
• i is a single dash (-) at present (reserved for a possible date format option).

If the format is for input use, and the variable describes a link to another record, it is in the following
format:
abcdef
where:

• a is the literal .LINK, which is an invalid variable name, thus distinguishing this information from a
variable description.

• b is the ID value assigned to this link, or a single dash (-) if none was specified.
• c is the from-ID value for this link, or a single dash if none was specified-meaning the from record is

the primary retrieval record.
• d is the from NDB field name.
• e is the to NDB field name -- it must be keyed.
• f is the no find option -- it is the word IGNORE or a number from 10 to 19.

If the format is for output use, it is in the following format:
abcd
where:

• a is the source NCL variable name from which data will be extracted.
• b is the target NDB field name that will be set.
• c is the target NDB field format (CHAR, and so on).
• d is additional information -- currently, *TEMP is always a dash.

The order of returned information in these variables agrees with the original format definition in that field
for a specific record or link definition. However, the order of field description entries is not necessarily the
same as the original format, as generic or range field specifications are expanded out and all fields are
returned in internal ID order within a record or link.

 995



 Netmaster® Shared Content Library 12.2

FULL | SHORT
The FULL option requests that all information about the field be returned. The SHORT option requests that the
only information that is obtained without reading the NDB be returned. The following fields are not returned:

• &NDBFLDDESC
• &NDBFLDUSER1, 2, 3, and 4
• &NDBFLDKSTAT

Examples: &NDBINFO

The following example returns information about the NDB called MYNDB in NCL variables &NDBDB... (as described
previously).

&NDBINFO MYNDB DB

The next example returns information about the field called 'SURNAME' in MYNDB. The returned information is in NCL
variables &NDBFLD... (as described previously).

&NDBINFO MYNDB NAME=SURNAME

The following example returns information about all the fields defined in MYNDB.

&NDBINFO MYNDB DB

&I = 1

&DOWHILE &I LE &NDBDBNFLDS

   &NDBINFO MYNDB NUMBER=&I

   ... process field definition

   &I = &I + 1

&DOEND

Notes:

Errors encountered whilst processing the &NDBINFO statement may cause the procedure to terminate, or may just be
reflected in the &NDBRC system variable, depending on the setting of &NDBCTL ERROR option.

The nominated NCL variables are not updated if a nonzero response is returned in &NDBRC (for example, named field
not found).

The &NDBINFO statement makes it easy to write generalized NCL procedures to manipulate NDBs. The procedures can
open any NDB and, by using &NDBINFO statements, build tables of control information for further processing.

In a similar way, a generalized database unload/reload utility is constructed.

NOTE
See also the NDB CREATE command description in the Online Help.

&NDBOPEN
The &NDBOPEN function connects to an NDB database. The NDB is opened in read-only mode and data is sent to a user
open exit.

&NDBOPEN dbname

       [ EXCLUSIVE ]

       [ INPUT ]

       [ DATA userdata ]
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The &NDBOPEN verb is used to initiate the connection an NCL procedure has with an NDB. It is similar to the initial
&FILEID for a UDB. An &NDBOPEN statement must be executed before any other database-specific &NDBxxx
statements are executed. If the database has already been opened by the procedure, an error condition may be indicated,
depending on the setting of the &NDBCTL ERROR= options.

Operands:

dbname
Specifies the name of the NDB that you wish to sign on to, and is a mandatory operand. If already signed on
to this NDB, an error response will be given, that may cause the procedure to terminate, depending on the
&NDBCTL ERROR= setting.
If the database is not active, or started, this statement will cause it to be activated.

EXCLUSIVE
This optional operand indicates that the procedure wants exclusive access to the database. That is, the open
will fail if there are any other signed on users, and, if successful, no other users will be permitted to sign on
(&NDBOPEN) until this user signs off.

INPUT
An optional operand that indicates that this NCL process is not going to issue any update-type verbs (&NDBADD,
&NDBDEL, &NDBDEF, or &NDBUPD).

NOTE
&NDBOPEN causes the database to be actually started, the database is started in read-only mode and
all other users will also be restricted to read-only mode.

Examples:

The following example will sign on to the NDB called MYNDB. Other database statements referencing MYNDB can then
be used.

&NDBOPEN MYNDB

The next example will sign on to MYNDB in exclusive mode, and prevent any other procedure from signing on.

&NDBOPEN MYNDB EXCLUSIVE

Notes:

An &NDBOPEN connects the entire procedure environment, that is, any upper or lower level nested EXECs.

The EXCLUSIVE option is useful for database backup and restore procedures to prevent concurrent update activity.

If the procedure is already currently signed on the NDB, response 34 will be returned, and the procedure will be
terminated if the current &NDBCTL ERROR setting is ABORT. Aside from this case, all other error indications are returned
to the procedure; that is, an implicit &NDBCTL ERROR=CONTINUE is in effect for an &NDBOPEN statement.

NOTE
See also the NDB START command description in the Online Help.

&NDBPHON
Returns a phonetic value for a character string, typically a name.

&NDBPHON { SOUNDEX } data 

Operands:

SOUNDEX
Controls the type of phonetic conversion to be performed.
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SOUNDEX performs standard SOUNDEX encoding on the supplied data. See Knuth, Art of Computer
Programming, Vol III, pp. 391-392.

data
Specifies the source data to pass to the conversion (for example, a surname). The data is always converted to
upper case before processing.

&NDBPHON Exit Call Details
NDB can invoke a user exit when the &NDBPHON built-in function is called with the USER option.

The exit that is called is determined by the setting of the NDBPHONX SYSPARM. If no exit is set, then a syntax error
results.

When the NDBPHONX SYSPARM nominates an exit, the exit is loaded. Any previous exit is deleted. (NDBPHONX=NO
will delete any old exit without loading a new one).

When an &NDBPHON USER built-in function is executed, and the user supplied data is not null, then this exit is invoked
as follows:

• It is called under the main task for your product region and so must not issue O/S waits, because this will impact other
processing.

• The user interface is as follows:
– R1: Pointer to parameter list (described later).
– R13: Standard 72-byte save area.
– R14: Return address.
– R15: Entry point.
– AM: 31 in MVS/XA or MVS/ESA.

• Parameter list:
A(PARM1)
A(PARM2)
A(PARM3)
A(PARM4)
A(PARM5)
A(PARM6) with high bit set on
– PARM1 is a fullword function code. 0 (decimal) is &NDBPHON USER. You should allow for function codes 4, 8, and

12 for the future and return r15=0 for them.
– PARM2 is a fullword containing the source data length. It will contain a value from 1 to 256. This length excludes

leading and trailing blanks.
– The source data. This is a 256-character area. The source data is placed here, uppercased, and padded to 256 with

blanks.
– PARM4 is a fullword, initialized to 0, that the exit must update with the length of the returned phonetic translation. A

length of 0 to 256 must be set.
– PARM5 is a 256-character area, initialized to blanks, that must be set to the return phonetic translation.
– PARM6 is a 256-byte work area, initialized to binary 0. This area is used by the exit as required.

The exit must return r15=0 and set PARM4 and PARM5 as appropriate if it can perform the conversion. If it returns r15 not
0, the NCL process is aborted.

WARNING
 The exit is called from under the MAINTASK for your product region. It must not issue any O/S waits, because
these will severely impact processing in your region.

If the exit abends, your product region will abend.
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&NDBQUOTE
Places quotes around data to protect special characters.

&NDBQUOTE data

The &NDBQUOTE built-in function allows an NCL procedure to protect data that contains special characters, that would
otherwise cause premature truncation of the value, or syntax errors, when used on an &NDBxxx statement that accepts
free-form text.

The rules that &NDBQUOTE uses are as follows:

• If the data contains any special characters, quoting is required.
• If the data commences with either a single (') or double (”) quote, quoting is required.
• If quoting is required, then, if the data contains no double quotes, place a double quote at each end. Otherwise, if the

data contains no single quotes, place a single quote at each end. Otherwise, place a single quote at each end, and
replace each embedded single quote by two single quotes.

The result of this operation is a single data entity that is preserved when processed by the free-form text parsing logic.

&NDBQUOTE is a built-in function and must be used to the right of an assignment statement.

 Operands: 

data
The data to be quoted. A null value is acceptable, and is reflected by a null value being returned by
&NDBQUOTE.

 Example: &NDBQUOTE  

This example illustrates the rules &NDBQUOTE uses. The brackets are used to outline the new values.

&D1 = &STR AB C

&D2 = &STR AB & C

&D3 = &STR AB'C

&D4 = &STR A'B”C

&D5 = &STR 'AB C&

DQ1 = &NDBQUOTE &D1   -* &DQ1 = < AB C >

&DQ2 = &NDBQUOTE &D2  -* &DQ2 = < ”AB & C” >

&DQ3 = &NDBQUOTE &D3  -* &DQ3 = < AB'C >

&DQ4 = &NDBQUOTE &D4  -* &DQ4 = < 'A''B”C' >

&DQ5 = &NDBQUOTE &D5  -* &DQ5 = < ”'AB C” >

 Notes: 

Input data, for example, from a panel, should always be processed by &NDBQUOTE if it can contain special characters.

&NDBQUOTE will always handle the current list of special characters, so the NCL code will not need to be altered if a new
release of NDB changes the list of special characters.

Although character format data may be up to 255 characters long, &NDBQUOTE overheads can reduce the effective
length, due to the NCL restriction that no word can exceed 256 characters during substitution. For example, a 255
character string containing an ampersand (&) would require quoting, and thus become 257 characters long. This is too
long for an NCL variable.

Should the data be too long to quote, the procedure will be terminated with an error message.

&NDBSCAN
Scans a NetMaster database (NDB) for all records matching a search argument.
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&NDBSCAN dbname { [ SEQUENCE=result-list-name ]

                  [ KEEP={ YES | NO } ]

                  [ SORT=sort-expression ] ]

                  [ EXEC={ YES | NO } ]

                  [ OPTIMIZE={ NO | YES } ]

                  [ RETDEL={ NO | YES } ]

                  [ RETMSG={ NO | YES } ]

                  [ RETPOS={ NO | YES } ]

                  [ IOLIMIT=n ]

                  [ TIMELIMIT=n ]

                  [ STGLIMIT=n ]

                  [ RECLIMIT=n ]

                  { START | [ DATA ] S-EXP | END | CANCEL } }

S-EXP: [ SELECT * FROM ndbname [ correl-id ] WHERE ] EXP1

EXP1: EXP2 [ OR EXP2 ... ]

EXP2: EXP3 [ AND EXP3 ... ]

EXP3: [ NOT ... ] EXP4

EXP4: ( EXP1 ) | EXP5

EXP5: [ IGNORE { TRUE | FALSE } ]

        TEST1 | TEST2 | TEST3 | TEST4 | TEST5 | TEST6 | TEST7 | TEST8 | TEST9 | TEST10

TEST1: SEQUENCE sequence-name

TEST2: L-LIST PRESENT

TEST3: L-LIST ABSENT

TEST4: [ FIELDS ] fieldname IS [ NOT ] NULL

TEST5: [ FIELDS ] fieldname [ NOT ] BETWEEN value AND value

TEST6: EXISTS ( SUBSEL )

TEST7: [ FIELDS ] fieldname [ NOT ] IN { ( value [ , value ] ) | ( SUBSEL ) }

TEST8: L-LIST [ NOT ] LIKE R-LIST

TEST9: L-LIST  CONTAINS R-LIST

TEST10: L-LIST { = | ¬= | < | > | <= | >= }

               { R-LIST | [ ANY | ALL | SOME  ] ( SUBSEL ) }

SUBSEL: SELECT { fieldname [ : fieldname ] | prefix* }

               [ , ... ] FROM ndbname [ correl-id ] WHERE EXP1

L-LIST: [ ANY | ALL ] [ FIELDS ]

        { fieldname [ : fieldname ] | prefix* } [ ,  ... ]

R-LIST: [ ANY | ALL | SOME ]

        { [ VALUES ] { value { [ : value | GENERIC ] } } [ , ... ]|

            FIELDS [ ( correl-id ) ]

          { fieldname [ : fieldname ] | prefix* } [ , ... ]

          [ { PLUS | MINUS } number ] }

The &NDBSCAN statement is used to find all records in an NDB that pass a set of criteria, called a scan-expression.

• These criteria include such things as:
• A field or list of fields, that is equal to, not equal to(or other test) a given value, or list of values.
• A field or list of fields, that is equal to (or other test) another field, or list of fields, in the same record. For numeric or

date format fields, an adjustment amount is specified.
• The presence or absence of a given field, or list of fields, in a record.
• The results of a previous &NDBSCAN, which is further filtered, combined with other scan results.
• Generic and range matches on values.

The resulting list of records can optionally be saved under a user-nominated result-list-name, for processing by
&NDBGET.
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To prevent a scan from using excessive system resources, you can optionally impose limits on the amount of these
resources.

The fields referenced in the scan need not be keyed. The scan processing logic uses keys wherever possible, but will
automatically switch to reading records whenever a non-keyed field is referenced. The only penalty is the number of I/Os,
and the elapsed time.

 Operands: 

dbname
Specifies the name of the NDB that is to be scanned, and is mandatory. The NDB must have been previously
opened by an &NDBOPEN statement.

SEQUENCE=result-list-name
An optional parameter, which provides a name for the result list. This name can then be used in an &NDBGET
SEQUENCE=result-list-name statement to retrieve the records that passed the scan.
If this operand is omitted, no results are saved. The value of &NDBRC indicates the result of the scan, and the
scan information variables are set. KEEP= and SORT= cannot be specified if this operand is omitted. The result-
list-name must not already exist, either as a scan result list name or as the name of a SEQUENCE specified on
an &NDBSEQ DEFINE statement.
If SEQUENCE is specified, the result-list-name is only saved if the scan completes and &NDBRC is set to zero.
SEQUENCE is abbreviated to SEQ.

KEEP={ NO | YES }
This is an optional operand which is only valid if SEQUENCE is also specified. It indicates whether or not the
result list is to be retained when an &NDBGET for the sequence returns an end-of-file (&NDBRC=2).
KEEP=NO indicates the result is to be deleted (this is the default). KEEP=YES indicates that the result list is not
to be deleted, but is to be retained until explicitly deleted by &NDBSEQ DELETE, or by an &NDBCLOSE for this
database.

SORT=sort-expression
This is an optional operand which is only valid if SEQUENCE is specified. It indicates the name of the field on
which the final result will be sorted. Any field defined in the database is used, not just keyed fields.
The options for this operand are:

• omitted (no sort wanted)
• () (no sort wanted)
•  name (entire field contents, ascending)
•  name(start,end,dir)
• (name1(start,end,dir),name2(start,end,dir),...)

start is the start offset (* means 1). If start is omitted, 1 is assumed. It is *, or 1 for non-character fields.
end is the end position within the field. If end is omitted or specified as *, this means the end of the field. It must
be omitted or * for non-character fields.
dir is the sort direction. It must be A (indicating ascending, the default) or D (indicating descending). Up to 7 sort
fields is specified. If more than 1 is specified, the entire list must be enclosed in parentheses.
If the last sort field is descending, the RIDs of records with equal sort keys are also sorted descending. This is to
ensure complete and correct up/down symmetry.
CAPS=SEARCH fields are uppercased when used as sort keys.

EXEC={ YES | NO }
This operand allows you to syntax check a scan request without executing it. If the scan expression (and the sort
expression, if specified) has no errors, then the scan is executed, by default.
Specification of EXEC=NO means that no execution takes place. If there are no errors in the scan or sort
expressions, &NDBRC will be set to zero.

OPTIMIZE={ NO | YES }
(Or OPTIMISE) This operand allows you to subset the optimization option in effect for the NDB for this scan.

 1001



 Netmaster® Shared Content Library 12.2

You cannot turn on optimization if it is off at the NDB level.
RETDEL={ NO | YES }

This option (defaulting to NO for compatibility), if set to YES, will cause &NDBGET statements reading the
resultant scan-built sequence to not skip over deleted records. Rather, the get will return an NDBRC of 1 (record
not found), and the RID. This option will greatly simplify selection list processing of scan sequences.

RETMSG={ NO | YES }
RETMSG=YES specifies that all messages produced as a result of errors in the scan or sort expression, are to be
returned in NCL variables with names &NDBMSGn, where n starts from 1.
This is completely independent of any &NDBCTL MSG= setting.

RETPOS={ NO | YES }
This option (defaulting to NO for compatibility), if set to YES, will cause &NDBGET statements reading the
resultant scan-built sequence to set the new &NDBSQPOS system variable to the relative position in the scan
sequence of the record just read. This will be a number from 1 to the number of records in the scan sequence.
If the RETDEL=YES option is also in effect, the &NDBSQPOS variable will be set when a delete record indication
is returned (&NDBRC set to 1).

IOLIMIT=n
This operand allows the scan to be limited to processing a specified number of logical I/Os. A logical I/O
corresponds to a VSAM request, not to physical disk I/O. A scan that exceeds this limit will be terminated with
&NDBRC set to 5.
Omission of this operand, or coding it as IOLIMIT=0, or IOLIMIT=, causes the value of the SYSPARMS NDBDIOL
setting to be used. If the value of n is greater than the SYSPARMS NDBMIOL setting, the SYSPARMS setting is
used.

TIMELIMIT=n
This operand allows the scan to be limited to a specified elapsed time, expressed in seconds. A scan that
exceeds this time will be terminated with &NDBRC set to 6.
Omission of this operand, or coding it as TIMELIMIT=0 or TIMELIMIT=, causes the value of the SYSPARMS
NDBDTML setting to be used. If the value of n is greater than the SYSPARMS NDBMTML setting, the
SYSPARMS setting is used.

STGLIMIT=n
This operand allows the scan to be limited to a specified amount of working storage, expressed in Kilobytes. A
scan that exceeds this limit will be terminated with &NDBRC set to 7.
Omission of this operand, or coding it as STGLIMIT=0 or STGLIMIT=, causes the value of the SYSPARMS
NDBDSTL setting to be used. If the value of n is greater than the SYSPARMS NDBMSTL setting, the SYSPARMS
setting is used.

RECLIMIT=n
This operand allows the scan to be limited to a specified number of records that finally pass. If this limit is met or
exceeded during the final phase of scan processing, the scan is terminated with &NDBRC set to 8.
Omission of this operand, or coding it as RECLIMIT=0 or RECLIMIT=, causes the value of the SYSPARMS
NDBDRCL setting to be used. If the value of n is greater than the SYSPARMS NDBMRCL setting, the
SYSPARMS setting is used.
RECLIMIT=1 is used if you only want to know whether any records at all have or have not passed the scan
criteria, and you are not concerned with the exact number or specific IDs of any such records. &NBDSCAN
RECLIMIT=1 will not set the &NDBRID variable.
By specifying RECLIMIT=1, the scan terminates with &NDBRC set to 8, and &NDBRID set to 0, when one
passing record is found.

START
This operand indicates the start of a multi-statement &NDBSCAN request. The scan-expression will be built up by
one or more &NDBSCAN DATA statements.
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The SEQ, KEEP, SORT, and LIMIT operands must all be specified on the START statement. The START operand
must be the last operand specified on the statement.

DATA
This operand indicates that a scan-expression (for a single-statement scan), or part of a scan-expression (for a
START/DATA/END multi-statement scan), follows. This operand is omitted, but inclusion will prevent any syntax
errors if the scan-expression contains any &NDBSCAN operands (for example, START or END).

END
This operand indicates the end of a multi-statement scan. The entire scan-expression is concatenated together
and passed to the database for processing.

CANCEL
This operand indicates that a partially-built multi-statement scan is to be canceled. This operand is valid even if no
current &NDBSCAN START/DATA/END set is active for this database.

 Examples: 

The following example will find all records with the field DOB present and less that JAN 1st,1960. The list of matching
records is saved in the sequence called RESULT which can then be read using &NDBGET SEQ=RESULT.

&NDBSCAN MYNDB SEQ=RESULT SORT=SURNAME +

   DATA DOB LT 600101

The next example will find, in the database PROBLEMS, all records with the field DATEOCUR less than today (&DATE7 is
the current date in YYMMDD format), that are either not closed (&DATECLOS ABSENT) or were closed later that 5 days
after opening.

&NDBSCAN PROBLEMS SEQ=S1 SORT=DATEOCUR START

&NDBSCAN PROBLEMS DATA DATEOCUR LT &DATE7

&NDBSCAN PROBLEMS DATA AND (DATECLOS ABSENT

&NDBSCAN PROBLEMS DATA OR DATECLOS GT FIELD DATEOCUR PLUS 5)

&NDBSCAN PROBLEMS END

The next example will determine if there are any records on MYNDB with the field SURNAME equal to JONES. If
SURNAME is keyed, an &NDBGET statement would work, and be more efficient. However, the &NDBSCAN statement
works regardless of the keying or otherwise, and allows more complex expressions to be specified.

NOTE
If there are no records with NAME=JONES, &NDBRC will be set to 4. If there is at least one record, the scan will
terminate, and &NDBRC will be set to 8. &NDBRID will contain the RID of the first record that the scan found. 

NOTE
No assumption is made about the number of other records that may have passed the scan.

&NDBSCAN MYNDB RECLIMIT=1 DATA SURNAME = JONES

The next example builds a list of all records in the PERSONEL NDB where all the fields starting with REVIEW are equal to
POOR and all fields starting with ATTITUDE are also equal to POOR.

&NDBSCAN PERSONEL SEQ=SACKINGS START

&NDBSCAN PERSONEL DATA ALL REVIEW*= 'POOR' AND

&NDBSCAN PERSONEL DATA ALL ATTITUDE*= 'POOR' 

&NDBSCAN PERSONEL END

 Notes: 

&NDBSCAN is an extremely powerful verb. The SYSPARMS command NDBxxx operands allow the setting of default and
maximum limits for I/O, storage, and matching records, which you can use to control &NDBSCAN.
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You need never be concerned whether fields are keyed or non-keyed when coding an &NDBSCAN statement. The only
difference will be in the number of I/Os generated and the elapsed time.

&NDBCTL SCANDEBUG=YES displays the generated action table which shows whether record-level scanning is
required.

&NDBSCAN requests run asynchronously from other database requests. The SYSPARMS NDBSUBMN and NDBSUBMX
operands allow you to specify minimum and maximum subthreads, which handle scan requests, for any one NDB. Too
many concurrent scan requests can impact other product region users. Too few concurrently allowed scan requests can
cause a backlog of scans.

Comments on Syntax
Following are comments on each section of the scan syntax.

S-EXP
Is the initial part of the syntax. For compatibility with SQL, an optional SELECT clause is specified. If desired, the
FROM sub-clause can specify an overriding correlation ID for this expression, that is used on subselects to form
correlated queries. The NDB name is assumed in the following situations:

• correl-id is omitted.
• SELECT clause is omitted.

NOTE
ndbname must be the current NDB name.

Following the optional SELECT clause, a scan expression must be specified, represented by EXP1.
correl-id must be from 1 to 8 characters, in PDSNAME format. The ID does not need to be unique. It cannot be
the value WHERE. The value '*' is also acceptable, meaning 'current NDB'.

EXP1
Is the top level of an expression or parenthesized part of an expression. The OR (|) connector connects any
number of EXP2 sub-expressions.

EXP2
Is the level of expression or parenthesized part of a sub-expression that allows the connection of any number of
EXP3 sub-expressions by use of the AND connector. An ampersand (&) can also represent AND.

NOTE
AND binds tighter than OR.

EXP3
Is the part of the syntax that shows the NOT connector used to negate parts of the expression. Two adjacent NOT
connectors cancel each other out. A NOT sign (¬) represents NOT.

EXP4
Is the part of the syntax that shows a parenthesized expression used to override precedence rules. The depth of
parenthesis nesting has no limit.

EXP5
Is the part of the syntax that shows that a test is one of ten varieties. These tests are described next.
The optional IGNORE clause allows you to ignore the test completely and treat it as true (IGNORE TRUE) or false
(IGNORE FALSE). This feature is useful when the IGNORE clause is inserted dynamically into a complex scan
expression.

NOTE
The IGNORE clause is only supported if the quoted data option is in effect.

TEST1
Feeds in the result list of a previous &NDBSCAN as a list of matching records.
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TEST2
Tests whether a field (or list of fields) is PRESENT in a record. See L-LIST for specification of the field list.

TEST3
Tests whether a field (or list of fields) is ABSENT (that is, not present) in a record.

TEST4
Tests a field for presence (IS NOT NULL) or absence (IS NULL) in a record. It is the ANSI SQL version of the
presently existing PRESENT and ABSENT operators. No field lists are supported, but the FIELDS keyword is
supported.

TEST5
Tests a field for (not) being within the (inclusive) range of two values. It is the ANSI SQL version of the presently
supported field = value : value syntax. Only a single field is supported (no lists or ranges). Similarly, no lists or
ranges are allowed. The FIELDS keyword is supported.

TEST6
Tests for a nonempty set of records that pass a subselect. This test always evaluates to TRUE (at least one
record) or FALSE (no records).

TEST7
Tests for set membership. The format where a list of values is supplied, is equivalent to the presently supported
list of values for the equal (=) or not equal (¬=) operators. The format where a subselect is used is new. No field
name lists are supported, but the FIELDS keyword is supported.

NOTE
If the quoted data option is not in effect, a subselect is not recognized here. The SELECT keyword could
be a valid data value for a character field.

TEST8
Is the pattern match test, with NOT LIKE list capabilities. LIKE uses the ANSI SQL pattern match wildcards:
% (percent sign)

Matches 0 or more characters.
_ (underscore)

Matches exactly one present character.

NOTE
The R-LIST supports correlated field references and is supported for the [NOT] LIKE operators.

TEST9
Is the CONTAINS operator. The operator cannot have a subselect on the right.

NOTE
R-LIST correlated field references are acceptable.

TEST10
The standard relational operator syntax. NDB allows list of fields on the left, and lists of either fields or values on
the right.
If a subselect is specified, then no left side lists are permitted.
Note: The SOME keyword is only permitted and recognized if the quoted data option is in effect.

SUBSEL
Is the nested selection syntax. The values of the nominated fields of the records that pass the scan expression
are used in the containing scan expression. The EXISTS test is an exception, where the fact that at least one
record passes the subselect is the only thing that matters. The nominated fields must be type-compatible with the
other fields in the containing subselect expression.
The FROM clause is required, and an optional correlation ID (correl-id) is specified, overriding the default of the
NDB name. Correlation IDs do not need to be unique, but should be.
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L-LIST
Is a list of fields to test. Lists of fields can include field name ranges or generic prefixes. With the exception of
the PRESENT and ABSENT operators, all listed fields must be of the same type. The new ANSI SQL compatible
operators do not support lists of fields. (Although they do support the FIELDS keyword, so that an unambiguous
test is defined if you have a fieldname of FIELDS).
Each range or generic specification must match at least one field on the NDB. Overlapping ranges or generic
specifications are allowed. The duplicate fields are ignored and the resulting internal list has each field only once.

R-LIST
Is a list of fields or values to test. Lists of values can include value ranges or generic specifications (for the equal
(=) or not equal (¬=) operators only). Lists of fields can include (for numeric and DATE format fields only) an
optional adjustment value. Lists are not supported for the ANSI SQL operators.
If an optional correl-id is inserted before a field list, then, if the specified correl-id is not the same as the containing
select/subselect assigned correl-id, the test is a correlated test. The correl-id applies to all fields in the following
field list. The ID can only be specified once per R-LIST, immediately after the FIELDS keyword. In this case, no
adjustment value is allowed (the PLUS/MINUS clause).
ANY is the default for all operators except the ALL NOT EQUAL (p=) operator, which defaults to ALL.

Scan Processing
A scan is processed in four phases:

1. The scan-expression is parsed, and an action table built.
2. The action table is processed, using keys wherever possible, to obtain a list of records that (might) pass. If nothing in

the table is processed using keys, the whole database is regarded as passing phase 2.
3. The final result list is built. If the entire expression is evaluated using keys, and the SORT= operand was not specified,

phase 3 merely builds the result list.
If the expression involved non-keyed fields, or certain operators (for example CONTAINS), all records on the list from
phase 2 are read, and processed against the action table, to determine whether they pass.
If the request included a SORT field, phase 3 will build a sort list for all records that pass. This list contains the sort
fields for each record that passes.

4. If SORT was requested, the sort is performed, and the final result list is built.

NOTE
Optimization of the request can cause some of phase 2, 3, or 4 to be bypassed. For example, if there were no
key fields in the scan, but the SORT key was the SEQUENCE key, the entire file would be read in that order,
obviating the need for the actual SORT phase.

If the scan completes, and at least one record is found, &NDBRC will be set to 0, and the NCL variables will be set.

If the scan terminates without finding any records, &NDBRC will be set to 4,and the NCL variables will be set.

If the scan terminates because it exceeds the I/O, TIME, STORAGE or RECORD limits set (explicitly on the statement, or
implicitly by the SYSPARMS NDBxxx settings), response codes 5 (I/O), 6 (TIME), 7 (STORAGE), or 8 (RECORD) will be
set, and the NCL variables will be set, as indicated on page 2-432. In this case, the system variable &NDBRID might or
might not be set to the first RID that the scan passed (not necessarily the lowest valued sort key record, if SORT).

If SEQUENCE is specified, the result-list-name is only saved if the scan completes and &NDBRC is set to 0.

The following NCL variables are set by a scan that terminates successfully, or unsuccessfully with a warning response:

&NDBSCANNRECS
Contains the number of records that passed the scan. When the scan terminates with a limit exceeded warning,
this value might be non-zero if the scan terminated in phase 3 or later. If it is non-zero, the system variable
&NDBRID will contain the first RID that passed the scan.
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&NDBSCANIOCNT
Contains the number of logical I/Os performed by the scan. If the scan terminated on an I/O limit, this count will be
1 greater than that limit.

&NDBSCANTIME
Contains the elapsed time taken by the scan, accurate to one hundredth of a second, in the format
SECONDS.TH. If the scan terminated on a TIME limit, the value will be marginally greater than that limit.

&NDBSCANSTG
Contains the maximum working storage used by the scan, expressed in Kilobytes. This working storage is used to
hold intermediate results lists, sort fields, and so on. If the scan terminated on a STORAGE limit, this value will be
marginally greater that the limit.

Logic
When comparisons are being performed, special logic is used to prevent records that do not have a given field present
passing a test. The logic is called three-valued logic.

This example illustrates three-valued logic: There are 100 records on a database, 10 records with the NAME field present,
containing the value SMITH, 65 records with the NAME field present, containing some other value, and the remaining 25
records having no name fields, then:

• The test NAME = SMITH will match the 10 records which have SMITH in the NAME field.
• The test NAME NE SMITH will match the 65 records with the NAME field present, but not equal to SMITH.
• The remaining 25 records are the third value, that is, they are not 'equal to SMITH' and they are not 'not equal to

SMITH' (because the NAME field is not in the record).

It is this three-valued logic that allows multiple-disjoint record types to share an NDB.

To explicitly match records with a given field PRESENT or ABSENT, operators of the same name are provided.

The null-field result propagates throughout the scan-expression. This means that the expression NOT (NAME EQ SMITH
OR NAME NE SMITH) will not match all records with the NAME field absent. The result will always be no records. Only
the ABSENT operator will match the records with the NAME field absent.

The &NDBCTL SCANDEBUG=YES option causes the action table to be displayed. The table shows the NULL-Field
actions on each line, as well as the number of records passing each test.

Correlated Subselects
Subselects are implemented for both non-correlated and correlated queries.

A non-correlated query (select) is one where the search values for the tests in the query are either constant (for this scan-
they could be supplied from user variables when the scan statement was executed, but they are constant for the duration
of the statement), or are other field values in the same record (the previously supported field to field comparison).

In this case, each query (select) or subquery (subselect) is logically executed once only, and the result used as input to a
higher-level query (select) or as the result of the scan.

A correlated query (select) is one where at least one field to field test is done in the expression, but the right-hand-side
field is qualified by a correlation-id that is not the correlation-id of the current SELECT, but is a correlation-id of a parent
(higher level) SELECT. In this case, each time the correlated subselect result is needed (it cannot be the primary select
as it has no parent), the entire subselect (and possibly sub-subselects) will be reevaluated, using as test arguments the
current values of the relevant fields of the currently considered parent record. A nested loop results.

For purposes of deciding on use of keys, a correlated test can use keys, as at the time the subselect is executed the
supplied search values (parent field values) are constant.
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The fields referenced in the scan need not be keyed. The scan processing logic will use keys wherever possible, but will
automatically switch to reading records whenever a non-keyed field is referenced. The only penalty is the number of I/Os,
and the elapsed time.

&NDBSEQ
Defines, deletes, or resets a sequential retrieval path for a NetMaster database (NDB). Histograms (statistical information)
is retrieved for keyed fields.

&NDBSEQ dbname { DEFINE SEQUENCE=seqname { RID | FIELD=fieldname | KEY=fieldname }

                [ FROM=value ] [ TO=value ]

                [ VALUE=value ] [ GENERIC=value ]

                [ KEEP= { NO | YES } ] |

                   DELETE SEQUENCE= { seqname | * } |

                   RESET SEQUENCE=seqname 

                [ REPOS=value | RID=n | RELPOS=n ] }

The &NDBSEQ statement allows an NCL procedure to define, delete, or reset a sequential access path to an NDB.

A sequential path is defined to be by RID, or by any key field defined in the database. The bounds of the path can also be
defined.

An NCL procedure can have any number of currently defined sequences. Positioning is maintained independently for
each.

The &NDBSCAN statement can also define a sequence, as the result from a scan. The &NDBSEQ statement is used to
delete or reset an &NDBSCAN-defined sequence.

Operands:

dbname
Specifies the name of the NDB that you wish to define, delete, or reset a sequence in. This operand is mandatory.
The NDB named must have been previously opened by an &NDBOPEN statement.

DEFINE
This operand indicates a new sequence is being defined. SEQUENCE=seqname must be coded.

SEQUENCE=seqname
This operand, for DEFINE, names the new sequence, and, for RESET, names an existing sequence that is to be
reset. seqname is a 1- to 12-character name, the first being alphabetic or national, the remainder alphanumeric
or national. Sequence names are unique to an NCL procedure. For DEFINE, seqname must not currently exist,
including any scan result lists.

RID
This operand indicates that the sequence being defined is to be by record ID (RID). This parameter is mutually
exclusive with the FIELD=fieldname parameter. The VALUE=value and GENERIC=value parameters cannot be
used for a sequence by RID.

FIELD=fieldname
This parameter indicates that the sequence being defined is to be by the named key field.

KEY=fieldname
This option indicates that a keyed field histogram sequence is wanted. fieldname must be keyed, and not a
sequence key. The resulting sequence is read using &NDBGET on the defined sequence. Rather than return the
associated record (as gets on SEQ FIELD= does), the field value is retrieved, and the count of records having that
value is also returned.
When retrieving, the FORMAT operand of GET is ignored. It must be specified to satisfy GET syntax, but (for
example) FORMAT NO or FORMAT * is specified.
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The returned key field value is always returned in &NDBKEYVALUE. The returned record count is always
returned in &NDBKEYCOUNT. The &NDBRID system variable is always set to 0.

FROM=value
This parameter indicates the (inclusive) starting value of either RID, or the named key field, for the sequence. The
provided value must be valid for the field format, or a valid number from 1 to 1 billion for RID. The value is quoted,
if required.
If this parameter is coded, the GENERIC and VALUE parameters cannot be specified.
Omission of this parameter, as well as the GENERIC and VALUE parameters (for FIELD=fieldname) implies the
lowest possible value for the field format (or RID).

TO=value
This parameter indicates the (inclusive) ending value of either RID, or the named key field, for the sequence. The
provided value must be valid for the field format, or a valid number from 1 to 1 billion for RID. The value is quoted,
if required.
If this parameter is coded, the GENERIC and VALUE parameters cannot be specified.
Omission of this parameter, as well as the GENERIC and VALUE parameters (for FIELD=fieldname) implies the
highest possible value for the field format (or RID).

VALUE=value
This parameter indicates the FROM and TO values are to be the same value, as specified. This is useful when
reading by a non-unique key, top obtain all records with a given equal key value.

NOTE
This is not the same as GENERIC=value. If this parameter is coded, the GENERIC, FROM, and TO
parameters cannot be coded.

This parameter is invalid for a sequence by RID.
GENERIC=value

This parameter indicates a sequence of all records with the nominated key field generically equal to the passed
key value.
If this parameter is coded, the VALUE, FROM, and TO parameters cannot be coded.
This parameter is invalid for a sequence by RID, or for a sequence by a NUM or DATE format field.

KEEP= { NO | YES }
This parameter indicates whether the defined sequence is to be kept when an &NDBGET returns an end-of-file
condition (&NDBRC=2).
KEEP=NO (the default) indicates the sequence is to be deleted at EOF.
KEEP=YES indicates the sequence is to be retained until explicitly deleted, or until an &NDBCLOSE for the
database. The &NDBSEQ RESET statement is useful in this case.

DELETE
This parameter indicates an existing sequence, or all defined sequences for this database, is to be deleted.

SEQUENCE={ seqname | * }
The name of the sequence to delete, if present, or all sequences for this database, if '*' is coded.

RESET
This parameter indicates an existing sequence is to be reset, which removes any current end-of-file, and,
optionally, positioned to a particular place within the sequence.

REPOS=value
This optional parameter allows a sequence to be positioned to a particular place. The next &NDBGET will retrieve
the record with the key field (or RID) equal to, or nearest to (depending on the direction), the REPOS value. This
value must be in a suitable format for the defined sequence field, or RID.
For sequences created with &NDBSCAN, this parameter is only valid if the scan had
SORT=fieldname specified. In this case, fieldname sets the format of the REPOS value.
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RID=n
This optional parameter allows a sequence built by &NDBSCAN only to be repositioned to a specific RID, if it is in
the result list. If not, response 1 will be returned.

RELPOS=n
This optional operand allows a sequence to be positioned to relative record n. n must be a number in the range
from 1 to the number of records in the sequence.

Examples: &NDBSEQ

The following example defines a sequence that is used to read the entire database sequentially, in RID order.

&NDBSEQ MYNDB DEFINE SEQUENCE=S1 RID

The next example defines a sequence that is used to read all records on the database with field SURNAME equal to the
value SMITH.

&NDBSEQ MYNDB DEFINE SEQ=S2 FIELD=SURNAME VALUE='SMITH'

The next example defines a sequence that is used to read all records on the database with field SURNAME generically
equal to the value SMITH. This would include SMITHSON, SMITHE, and SMITH-WADDINGTON, for example.

&NDBSEQ MYNDB DEFINE SEQ=S3 FIELD=SURNAME GENERIC='SMITH'

NOTE
The next example could be used to reset the sequence S2, defined previously, if part-way through reading all
the SMITH records, to allow restarting from the beginning (or end, if &NDBGET DIR=BWD is used).

NOTE
If an end-of-file response had been returned, the reset would fail, as the sequence definition did not specify
KEEP=YES, and thus would have been deleted.

&NDBSEQ MYNDB RESET SEQ=S2

Notes:

Errors encountered whilst processing the &NDBSEQ statement may cause the procedure to terminate, or may just be
reflected in the &NDBRC system variable, depending on the setting of &NDBCTL ERROR option.

A successful define, delete, or reset will set &NDBRC to 0.

Sequential Retrieval
Sequential database retrieval allows an NCL procedure to maintain any number of concurrent sequential retrieval paths
into an NDB.

Each path is in one of the following four states:

• Outside the sequence range. This is the default for a newly defined sequence, or one that is RESET (with no
REPOS=/RID=).

• Positioned on a record within the sequence range. The last record returned by an &NDBGET for the sequence is the
current position, and is reread by &NDBGET SKIP=0.

• At back-EOF. An &NDBGET DIR=FWD has encountered an end-of-file condition and set back-EOF.
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NOTE
Any further forward gets will continue to receive the EOF response (assuming the sequence was defined with
KEEP=YES. If not, further gets of any kind would receive an error response).

• At front-EOF. AN &NDBGET DIR=BWD has encountered an end-of-file condition and set front-EOF.
Note: Any further backward gets will continue to get the EOF response, subject to the previous comments.

When at an EOF, a get in the opposite direction will reset the EOF and recommence the sequence.

The first &NDBBGET after a sequence is defined, or after a RESET with no REPOS=/RID= sets the correct end to start
from (front if FWD, back if BWD).

An &NDBSEQ RESET REPOS=value with a value outside the defined range will set the relevant EOF, or position to the
first (or last) record in the range, depending on the direction of the next &NDBGET.

NOTE
Sequences have an implicit forward direction of ascending key field or RID values. For this reason, the
nominated TO value must not be less than the nominated FROM value. To retrieve records in descending
sequence, the &NDBGET DIR=BWD option is used.

&NDBUPD
Updates a record in a NetMaster database (NDB).

&NDBUPD dbname 

    { [ RID=rid ] [ DATA ] update-text |

        RID=rid START | END | CANCEL |

        RID=rid FORMAT=fmtname [ FSCOPE={ PROCESS | GLOBAL } ] }

update-text is:

fieldname = fieldvalue [ fieldname = fieldvalue ... ]

The &NDBUPD statement allows an NCL procedure to update an existing record in an NDB. The existing record will
have the fields listed in the &NDBUPD statement set to the new values, and all other fields will be left as is. Following
completion of the statement, the system variable &NDBRC will indicate success or failure if the update.

Operands:

dbname
The name of the NDB that you wish to update the record in is a mandatory operand. This NDB must have been
previously opened by an &NDBOPEN statement.

RID=rid
A required parameter, if a single-statement update, or if the START statement of a multi-statement update. Rid is
the Record ID of the record you want to update.

DATA
Indicates that free-form text follows. This operand is optional, but it is recommended, as it prevents any
ambiguous meaning of a field name or field value of DATA, START, END, or CANCEL.

START
Indicates the start of a multi-statement &NDBUPD. The statement must end after the START keyword. The
RID=rid parameter must be specified on this statement.

END
Indicates the end of a multi-statement &NDBUPD. This statement will call the database, passing the concatenated
&NDBUPD DATA information.
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CANCEL
Indicates an active &NDBUPD START/END set is to be canceled. If there is no active &NDBUPD START/END for
this database, the statement is ignored.

FORMAT=fmtname [ FSCOPE={ PROCESS | GLOBAL } ]
FORMAT=fmtname specifies that output format fmtname, defined on the &NDBFMT statement, is to be used.
The nominated format must exist in the nominated scope. PROCESS is the default and means a format defined
by the current NCL process. GLOBAL indicates a format is to be found in the global format pool for the NDB.
If this operand is specified, the START, DATA, CANCEL, and END operands are not allowed.

fieldname = fieldvalue ...
Free-form text naming the fields to be updated in the nominated record, and the new values for those fields.
There is as many fieldname = fieldvalue pairs as desired, and they may be split across multiple statements, using
START/DATA.../END.
If fieldvalue is a null variable (for example, &NULL =/ &NDBADD ... X = &NULL), the null variable will be passed
to the database as a null indicator, indicating the relevant field is to be set not present. This is not the same as
present, with a null value (for example, 0 for a numeric field).
For example, the following sets FIELD1 to a value, FIELD2 to present, with a null value, and FIELD3 not present.
&FIELD1 = value             -* set to a value

&FIELD2 = &SETBLNK 1        -* set to a blank 

&FIELD3 =                   -* set null 

&NDBUPD MYNDB RID=&RID DATA FIELD1 = &FIELD1 +

                            FIELD2 = &FIELD2 +

                            FIELD3 = &FIELD3

Omission of a field name and its accompanying value means that the field stays as it was in that record.

Examples: &NDBUPD

The following example sets the value of field FIRSTNAME in the record with the RID in &SAVERID to JOHN. All other
fields in the record are left as they were.

&NDBUPD MYNDB RID=&SAVERID DATA FIRSTNAME='JOHN'

The next example updates the first record in the NDB called MYNDB with field SURNAME equal to JONES, altering the
values of fields DOB and FIRSTNAME. It illustrates how the free-form text is split at any point where a blank is valid.

&NDBGET MYNDB FIELD=SURNAME VALUE=JONES 

&NDBUPD MYNDB RID=&NDBRID START 

&NDBUPD MYNDB DATA DOB = 

&NDBUPD MYNDB DATA FIRSTNAME = 'MARK' 

&NDBUPD MYNDB END

Notes:

Errors encountered while processing the &NDBUPD statement can cause the procedure to terminate, or may just be
reflected in the &NDBRC system variable, depending on the setting of &NDBCTL ERROR option.

If the record is updated successfully (&NDBRC is 0 after the single-statement &NDBUPD, or after the &NDBUPD END for
a multiple-statement update), the system variable &NDBRID will contain the record id of the updated record.

At least one fieldname = fieldvalue must be specified to successfully update a record (although the value may be the null
indicator).

&NPFxCHK
Returns a value indicating the current user's NPF authorization for access to a resource.
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&NPFDCHK resource [ resource2 .... resourcen ] 

&NPFMCHK resource [ resource2 .... resourcen ] 

&NPFVCHK resource [ resource2 .... resourcen ]

The Network Partitioning Facility (NPF) restricts the range of network resources a user may reference. The &NPFDCHK,
&NPFMCHK, and &NPFVCHK statements are built-in functions that let you test a user's authority to reference a particular
resource. Used with &INTCMD and &INTREAD, they let you edit multi-resource displays from VTAM to display only the
resources to which that user is allowed access:

&NPFDCHK
Determines whether the user is entitled to use the resource nominated by a VTAM display command, for that
procedure.

&NPFMCHK
Determines whether the user is entitled to receive messages relating to the resource nominated, for that
procedure.

&NPFVCHK
Determines whether the user is entitled to use VTAM VARY and MODIFY commands in the resource nominated,
for that procedure.

Each of these verbs is a built-in function and must be used to the right of an assignment statement.

If the user is authorized for the resource, a YES value is returned in the variable specified, to the left of the assignment
statement.

If the user is not authorized, a NO value is returned.

Multiple resources is tested by a single statement-the user must be authorized for each of the specified resources. If the
user is not authorized for one or more of the resources, a NO value is returned.

Operands:

resource
The VTAM network name for the resource to be tested. This can optionally be qualified by a network identifier; for
example, NET1.TERM001.

Examples: &NPFVCHK

&AUTH = &NPFVCHK NODE1 

&IF &AUTH EQ NO &THEN +

   &ENDAFTER &WRITE ALARM=YES DATA=NOT AUTHORIZED 

= &CONTROL NOLABEL      

&INTCMD D &NODE

.READ

   &INTREAD ARGS

   &GOTO .&1

   &WRITE ALARM=YES DAT=UNEXPECTED MESSAGE &1

   &END 

.ISTnnnI 

   -*

   -* Processing

   -*

   &GOTO .READ

.ISTnnnI

   &AUTH = &NPFDCHK &7

   &IF &AUTH = NO &THEN +
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   &GOTO .READ

   &WRITE &1 &2 &3 &4 &5 &6 &7 &8 &9

   &GOTO .READ

.IST314I

 &END

Notes:

The maximum length resource name that is specified is 64 characters.

Using &NPFxCHK functions in procedures executed by a user with no NPF restrictions always returns a YES value.

The &RSCCHECK function can also be used to perform authorization verification.

&NPFDCHK is equivalent to &RSCCHECK $NMCMDD.

&NPFMCHK is equivalent to &RSCCHECK $NMMSG.

&NPFVCHK is equivalent to &RSCCHECK $NMCMD.

&NRDDEL
Deletes one or more non-roll deletable messages.

&NRDDEL domid [ domid2 ...  domidn ]

Non-roll deletable (NRD) messages issued to OCS windows is hidden by the OCS operator (by placing the cursor on the
NRD message and pressing Enter), but not deleted. These messages can only be deleted by the &NRDDEL statement
executed within an NCL procedure.

NRD messages may be sourced externally (for example, from the AOM system component), or by using the &WRITE
NRD=YES statement.

Operands:

domid
The delete operator message identifier designating the message that is to have its non-roll deletable status
removed. The DOM ID for a message is obtained from system variable &ZDOMID (after an &WRITE NRD=YES
statement generating a NRD message), or from &ZMDOMID (when a message is received by MSGPROC which
has an NRD attribute).
Each DOM ID specified on the &NRDDEL statement refers to one message.

Examples: &NRDDEL

&NRDDEL &M1 &M2 &M3

Notes:

Messages hidden by an OCS operator pressing the Enter key are invisible only to that operator and may be redisplayed
by using the NRDRET command.

Messages from an NCL procedure using &WRITE NRD=YES are automatically deleted when the procedure terminates
- use &WRITE NRD=OPER to retain the messages you generate. These messages have the general operational
characteristics of NRD messages but do not have an associated DOM ID.

&NUMEDIT
Returns a number in a specified format.
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&NUMEDIT (xx,yy,zz) number

&NUMEDIT is a built-in function and must be used to the right of an assignment statement. After real number arithmetic
calculations, the result is present in one or more variables held in a mathematical form. For example, 22.1 occurs as:

+.221000000000000E+02

&NUMEDIT lets you reformat this representation into a standard decimal number, so that it displays with the required
number of decimal positions.

Operands:

xx
Specifies the number of characters reserved for the integer portion of the result (that is, the section of the number
to the left of the decimal point). The range is 0 to 15, and, if this operand is not specified, it defaults to 5. If 0 is
specified, it defaults to 1.
If xx is greater than the number of characters in the integer portion, then the variable is padded with blanks to the
left of the leading digit. If xx is less than the number of digits in the integer portion of the number, then truncation
does not occur. The entire integer portion is preserved. This might cause misalignment if you are displaying
columns of figures.

yy
Specifies the number of significant decimal positions to be preserved; that is, the number of digits preserved
to the right of the decimal point. The range is 0 to 15, and, if this operand is not specified, it defaults to 2. If 0 is
specified, an integer value is returned.
If yy is greater than the number of significant decimal positions, then the variable is padded with zeros to the
right of the last digit. If yy is less than the number of significant decimal positions, then the result is truncated or
rounded (as indicated by the zz operand) to yy positions.

zz
Indicates whether the result is truncated or rounded and whether the exponent format is maintained. Valid values
for zz is as follows: 0 The default, meaning truncation and no exponent required R Meaning rounding and no
exponent required E Meaning truncation and exponent required ER Meaning rounding and exponent required
If you specify E, then the number is presented with a single digit to the left of the decimal point, then the number
of significant decimal places defined by yy, and the exponent to the right of the least significant decimal position.
For example, suppose the variable &RESULT contains the real number 38.9 with the format:
+.389000000000000E+02

After executing the statement:
&A = &NUMEDIT (0,4,E) &RESULT the value of &A is 3.8900E+01

number
The variable with the real number or integer that is to be reformatted.
Real numbers are manipulated as base 16 floating point numbers, so there is no exact representation for some
decimal values. This can cause an apparent loss of precision in the 15th significant digit if more than 15 decimal
digits were supplied as input.

Examples: &NUMEDIT

&RESULT = ( 27.993 * 4.882 )  -* &RESULT is set to

                              -* +.136661826000000E+03 

&A = &NUMEDIT (0,5,0) &RESULT -* &A becomes 136.66182

 1015



 Netmaster® Shared Content Library 12.2

&OVERLAY
Returns a string that has been overlaid by a supplied string.

&OVERLAY target source 

       [ start [ length [ ALIGNL [c] | ALIGNR [c] | ALIGNC [lr] ] ] ]

&OVERLAY is a built-in function and must be used to the right of an assignment statement.

&OVERLAY allows data from one string (source) to be used to replace data in a second (target) string.

Operands:

target
The constant value for the target string, or the name for a variable holding the target string.

source
The source string, or the name for the variable holding the source string, which is used to overlay the target string.

start
The location within the target string where the overlay process starts. If omitted, overlay starts at the first position
in the target variable. If the start location lies beyond the end of the target variable, the target is padded with
blanks up to the start location.

length
The string length for which the overlay process is to occur. If longer than the source variable, blanks are used to
complete the overlay operation. If omitted, the whole of the source variable is used to overlay the target string.

ALIGNLc
If the overlay length exceeds the length of the source string, this option specifies that the source string is put to
the left of the overlaid area, and the remainder of the overlaid area is to be padded to the right with the character
c. If c is omitted, blanks are used as filler.

ALIGNRc
If the overlay length exceeds the length of the source string, this option specifies that the source string is placed to
the right of the overlaid area and the remainder of the overlaid area is padded to the left with the character c. If c
is omitted, blanks are used as filler.

ALIGNClr
If the overlay length exceeds the length of the source string, this option specifies that the source string is placed
at the center of the overlaid area and the remainder of the overlaid area is padded to left and right with the (left)
character l and the (right) character r. If lr is omitted, blanks are used as filler.

Examples:

&A = AAAAA 

&B = BBB &1 = &OVERLAY &A &B     -* &1 will be set to BBBAA 

&1 = &OVERLAY &A &B 2            -* &1 will be set to ABBBA 

&1 = &OVERLAY &A &B 2 1          -* &1 will be set to ABAAA 

&1 = &OVERLAY &A &B 1 4          -* &1 will be set to BBB A 

&1 = &OVERLAY &A &B 7 3          -* &1 will be set to AAAAA BBB

&C = ABCDEFGHIJK 

&D = 111 

&1 = &OVERLAY &C &D 1 7 ALIGNL0  -* &1 will be set to

                                 -* 1110000HIJK 

&1 = &OVERLAY &C &D 1 7 ALIGNR0  -* &1 will be set to 

                                 -* 0000111HIJK 
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&1 = &OVERLAY &C &D 1 7 ALIGNC<> -* &1 will be set to 

                                 -* <<111>>HIJK

Notes:

NOTE
Variable substitution is performed before processing the &OVERLAY statement. If a variable has a null value
when substitution is performed, it is eliminated from the statement. For this reason, take care to ensure that all
values are specified as desired.

&OVERLAY is used to set a repeated value. For example, to set a character string of 64 Xs:

&X64 = &OVERLAY X X 1 64 ALIGNRX

&OVERLAY is useful for string manipulation and the management of data in tabular formats.

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &OVERLAY is sensitive to the presence of DBCS data.

&PANEL
Displays the specified full screen panel.

&PANEL [ NAME= ] panelname

       [ TYPE=SYNC | ASYNC ] 

       [ CDELAY=YES | NO ] 

       [ MODALL=NO | YES]

The &PANEL statement is used to request the display of a full-screen panel. If necessary, a full-screen environment is
established for the NCL process.

The full-screen panel must have been previously defined in a panel library using the MODS : Panel Maintenance function.
On catering for undefined panels, see Notes for this verb.

An &PANEL statement is used from any NCL procedure operating within a user processing region associated with a full-
screen terminal.

Use of the &PANEL statement from a procedure not operating in a region that supports full-screen mode will result in an
error.

Before the specified panel is displayed, it is scanned and system and user variables are substituted. Thus, user variables
required by the panel must be created within the NCL procedure before issuing the &PANEL statement.

On completion of entry by the terminal operator, control will be returned to the NCL procedure statement following the
&PANEL statement. Data entered by the terminal operator will be available in the user variables defined in the panel
definition.

 Operands: 

NAME=panelname
The 1- to 12-character name of the panel. This panel must exist in a panel library accessible by the user.

TYPE=SYNC | ASYNC
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) panel request. Synchronous requests
display the panel and cause the process to be suspended pending the arrival of input from the panel or expiry of
a time-out period. Asynchronous requests result in immediate return of control to the process, with input arrival
being notified in due course via &INTREAD.

CDELAY=YES | NO
This operand indicates whether or not contention delay is used for this panel. By default, when the panel is
displayed on a terminal which is currently in input mode, panel services delays panel output for the period set by
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the SYSPARMS CDELAY operand. For CDELAY=NO, panel output overrides the terminal's input mode and the
panel is displayed at once, if necessary, interrupting the operator.

MODALL=NO | YES
This operand indicates how input fields on the panel are to be treated when &CONTROL FLDCTL is in effect. By
default, only input fields changed by the operator or set by the program (using &ASSIGN OPT=SETMOD) will be
returned in the modified field list.
If MODALL=YES is specified, every input field on the displayed panel will be returned in the modified field list. The
modified field list is accessed using &ASSIGN OPT=MODFLD, or using the &ZMODFLD system variable.

 Examples: &PANEL 

.HELP   &PANEL &HELPPANEL   

&IF .&INKEY = .PF03 &THEN +

      &RETSUB   

&IF .&INKEY = .PF07 &THEN +

      &HELPPANEL = HELP1   

&IF .&INKEY = .PF08 &THEN +

      &HELPPANEL = HELP2   

&GOTO .HELP

 Notes: 

An NCL process's use of Panel Services is represented by a full-screen environment. Issuing an &PANEL statement will
automatically establish a full-screen environment if one does not already exist. You can use the FSPROC command to
initiate NCL processes with a full-screen environment. In this way, the process's activation is synchronized with its bidding
for window ownership. The full-screen environment exists until the NCL process terminates or is explicitly terminated by
the &PANELEND statement.

NOTE
 For more information about the facilities provided for the processing of full-screen panels, see Network Control
Language Programming.

An attempt to display a panel that has not been defined or has been incorrectly defined will normally result in termination
of the procedure with an appropriate error message. However, using &CONTROL PANELRC it is possible for the
procedure to receive notification through the &RETCODE system variable that the required panel does not exist or cannot
be displayed due to syntax errors. If &CONTROL PANELRC is in effect, the &RETCODE system variable will be set to
16 on return from the &PANEL statement and the &SYSMSG system variable will contain the text of the message that
describes the error. The procedure can test the &RETCODE variable and adjust its processing accordingly.

&CONTROL PANELRC implies that the procedure has been designed to cater for the range of return codes that is
returned from an &PANEL statement. See the &CONTROL statement PANELRC operand for full details.

Any NCL process which has access to a full-screen window may issue &PANEL at any time. When multiple NCL
processes are executing in the same NCL processing environment (invoked by the START command) they can all bid
for the user window to display panels. To prevent another process from taking the window, a process must use the
&CONTROL NOSHAREW option to indicate that it is not prepared to give up control of the window.

When the procedure is prepared to relinquish ownership of the window it should issue a &PANELEND statement,
which allows any other process that wants the window for a panel display to gain access to it. An NCL process using
asynchronous panels may issue &CONTROL SHAREW to indicate it is prepared to share the window without terminating
its full-screen environment.

If INWAIT=0 is specified on a panel definition the panel is displayed before the issuing process continues. The issuing
process may therefore be suspended indefinitely waiting for control of the window.

If INWAIT is specified with a positive interval defined, the panel will always be displayed for that interval from the time that
the panel wins control of the window, regardless of how long it takes to get control of the window.
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When displaying a panel with an INWAIT interval specified, your product region will only wait for the INWAIT interval
(at maximum) to get control of the window. After that time the procedure regains control since the INWAIT period is
considered to have passed.

&PANELEND
Terminates the full-screen environment of the current process.

&PANELEND

The &PANELEND statement indicates that the issuing procedure no longer wishes to use Panel Services. The full-screen
environment, if it exists, is terminated.

If the procedure had earlier executed &PANEL to display a screen panel, it can indicate by &PANELEND that it has
finished with panel processing, if the process is actually the current window owner the window will be passed to the next
process with an &PANEL request outstanding or returned to the primary environment owner, for example, OCS.

NOTE
 A long running process may issue a panel when some event occurs. Once the operator has responded to the
panel, the procedure can issue &PANELEND and continues its event monitoring role.

&PARSE
Provides generalized parsing functions for tokenizing data into variables.

&PARSE [ { DELIM={ c | 'cccccccc' | ”cccccccc” } | SEGMENT }  ]

       { VARS=name |  VARS=( name, name1, ..., namen ) |

         VARS=prefix* [ RANGE=( start, end ) ] |

         ARGS  [ RANGE=( start, end ) ] }

       [ REMSTR=varname ]

       [ OPT={ option | ( option, ..., option ) } ]

       [ INPUT={ CHAR | HEX | HEXEXP } ] 

       [ DATA=text ]

&PARSE is a verb that allows a data string to be split into sections identified by delimiters or segmented according to
length. Each section is placed into a separate target variable. On completion of &PARSE, the system variable &ZVARCNT
is set to the number of variables created or modified by the operation.

 Operands: 

DELIM={ c | 'cccccccc' | “cccccccc” }
Specifies the delimiter character or a series of individual delimiter characters that will be used as the argument for
the parsing process. Every occurrence of a DELIM character in the DATA string that is being parsed represents
the end of a section of the data. The section, minus the delimiter character, is placed in the next target variable
and the parsing process continues. Special case processing takes place when a blank is detected as the only
delimiter character (see Notes following the examples).
If DELIM is omitted the default delimiter character is a blank.
The delimiter series may be 1 to 8 characters long. Series of 2 or more characters must be enclosed in single or
double quotes.

SEGMENT
Specifies that there is no delimiter character but that the parsed string will be placed into the receiving variables
in segments that correspond to the length of the individual variables. The length defaults to the maximum variable
length unless overridden by length specifications in a variable list.
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VARS=
Specifies the target variables that are to be assigned the parsed sections of the DATA. The format of the VARS
operands may be:
name

The name of a variable, excluding the ampersand (&).
name(n)

As name, but n denotes the length of the data to be placed in the variable. If necessary, the data is
truncated.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization
process. On VARS= statements, n denotes 'skip this number of words'. An asterisk (*) by itself is the
same as *(1).
If SEGMENT is specified, then n denotes 'skip this number of characters'. An asterisk (*) by itself is the
same as *(1).

prefix*
Denotes that variables are generated automatically during the parsing process, and that variable names will
be prefix1 .. prefix2, and so on. The RANGE= operand is specified to indicate a starting and ending suffix
number. prefix* cannot be used with other variable names.

ARGS
Specifies that &1 through &n are the variables to be assigned the parsed sections of data. The RANGE= operand
may be coded to designate start and end numbers to delimit the number of variables generated.

REMSTR=varname
Nominates a variable that is to be assigned the remainder of the DATA string that is being parsed if insufficient
target variables are specified to hold the entire parsed string. This option is mutually exclusive with the SEGMENT
operand.

OPT={ option | (option,option) }
Specifies one or more additional options that are to apply to the results of the &PARSE statement. Supported
options are:
ASIS

Which specifies that leading and trailing blanks are to be preserved when text is assigned into the target
variables. If ASIS is not specified, then leading and trailing blanks are stripped from the parsed string
sections as they are placed in the target variables.

NONULLS
Specifies the action to be taken if two consecutive delimiters are found within the DATA being parsed
or if the data starts with a delimiter. In this case there is an implied null section, that is, a section of zero
length. If NONULLS is specified, then the zero length section is ignored and no null variable is created. If
NONULLS is omitted, then a null variable is created.

INPUT={ CHAR | HEX | HEXEXP }
Describes the expected data input and mode of processing. The default of character mode should be used for
standard character data. HEX and HEXEXP should be used when the input contains non-character hexadecimal
data. HEXEXP indicates that the hexadecimal data be expanded into display characters in the resulting target
variables.

DATA=text
The string of data that is to be parsed. The string may be present in one or more variables or may be coded
explicitly.
DATA= must be specified as the last keyword on the statement since the data string is regarded as being
everything to the right of the DATA= keyword to the end of the statement.

 Examples: &PARSE 

 1020



 Netmaster® Shared Content Library 12.2

&PARSE DELIM=, ARGS OPT=ASIS DATA=123,  456,789

results in:

&1 = 123

&2 =    456

&3 = 789

&PARSE DELIM=':,' VARS=(A,B,C,D) REMSTR=REST +

       DATA=aaa:bbb, ,ccc,ddd:eee

results in:

&A = aaa

&B = bbb

&C =      -* null value

&D = ccc

&REST = ddd:eee 

&PARSE DELIM=',:' VARS=(A,B,C,D) REMSTR=REST +

       OPT=NONULLS DATA=aaa:bbb,  ,ccc,ddd:eee

results in:

&A = aaa 

&B = bbb 

&C = ccc 

&D = ddd 

&REST = eee 

&PARSE ARGS DATA=this is a variable msg. 

results in:

&1 = this

&2 = is

&3 = a

&4 = variable

&5 = msg. 

&INPUT=AABBBCCCCCCC

&PARSE SEGMENT VARS=(A(2),B(3),C) DATA=&INPUT

results in:

&A = AA

&B = BBB 

&C = CCCCCCC

 Notes: 

The parse process proceeds from left to right through the data, until either all data has been parsed or all target variables
have been assigned a value. Where data remains to be parsed it may be optionally assigned to a variable as specified by
the REMSTR operand.

Characters recognized as delimiter characters are never included in the result variables. The only exception is a variable
nominated in the REMSTR operand.

Where blank has been specified, or has defaulted, as a delimiter, it is never recognized as a delimiter when found
following a recognized delimiter. Additionally, once this condition has occurred, a blank is not recognized as a delimiter
until a non-blank, non-delimiter character is next encountered.
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If OPT=ASIS was not specified and a segment has been isolated which contains only blanks, a null value is assigned to
the corresponding target variable, unless OPT=NONULLS has been specified.

&PAUSE
Suspends processing of an NCL process until the operator requests that processing continue or be terminated.

&PAUSE [ { VARS=prefix* [ RANGE=(start, end) ] |

           VARS={ name | (name, name, ..., name) } |

           STRING=( name, name, ..., name) |

           ARGS [ RANGE=( start, end ) ] [ usersuppliedtext ] } ]

The &PAUSE statement allows an NCL process to suspend processing pending input from an OCS window. When using
a non-full screen procedure, interaction with the OCS operator may be required. An example of this is a procedure that
contains documentation for the operator describing some manual action that must be taken, such as calling a number
for service. Once the specified action has been taken, the operator can enter a command to resume or to terminate
processing:

• Use a GO command to resume processing. Optionally, the GO command can pass information to the procedure.
• Use a FLUSH command to terminate the NCL process.

Enter an &PAUSE statement in the procedure at the point where processing is to be suspended. The &PAUSE is specified
either with or without user text. If no text is entered, the system will supply appropriate highlighted text defining the action
the operator must take to continue or terminate processing of the procedure:

N04107 PROCEDURE xxxxxxxx NCLID=nnnnnn PAUSED.

The highlighted text (default or as supplied on the &PAUSE statement) is displayed as a non-roll delete message on the
OCS window and will remain displayed until the procedure leaves its paused state.

On completing the &PAUSE, the system variable &ZVARCNT is set to the number of variables created or modified by the
operation.

 Operands: 

VARS=
Specifies the variables that will contain the operator's response. The operator response is entered using a GO
command followed by text. The response text (excluding the GO command keyword) will be tokenized into the
nominated variables from left to right before control is returned to the procedure. If insufficient variables are
provided, some data will not be available to the procedure. Excess variables will be set to a null value. The
formats of the operands that may be coded with VARS are described below.
prefix*

Denotes that variables are generated automatically during the tokenization process, and that variable
names will be prefix1 … prefix2, and so on. (The RANGE= operand may be specified to indicate a starting
and ending suffix number). prefix* cannot be used with other variable names.

name
The name of a variable, excluding the ampersand (&).

name(n)
As name, but n denotes the length of the data to be placed in the variable. If necessary, the data is
truncated.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization
process. On VARS= statements, n denotes 'skip this number of words'. The asterisk (*) by itself is the
same as *(1).
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STRING=
Specifies that no tokenization is to be performed. The entire text of the command line is treated as a single string
and returned to the procedure in the nominated variables. The formats of the operands associated with STRING
are:
name

User-specified variables, excluding the leading &, into which the string text is put. Text is placed into each
variable up to the maximum length of that variable.

name(n)
User-specified variables, excluding the leading &, into which the string text is put. Text is placed into each
variable for the length specified n.

*(n)
Denotes a skip operation, where n denotes 'skip this number of characters'. An asterisk (*) by itself is the
same as *(1).

ARGS
Denotes that the line of text retrieved will be tokenized and placed word by word into automatically generated
variables of the form &1 through &n, depending on how many are required to hold the text. The RANGE= operand
may be coded to designate a start number and optionally an end number, which delimits the number of variables
that will be generated.

user supplied text
Optional upper and lower case text describing the action the user must take. When specifying this form of the
&PAUSE statement, the VARS or STRING operand cannot be specified. Entry of text on the GO command will be
assigned as if ARGS was coded.

NOTE
When user-supplied text is not specified, system default message N04107 is written. When information
concerning the reason the procedure paused, or operator action is required, it is the user's responsibility
to ensure that an appropriate prompt is displayed, such as using &WRITE, before issuing the &PAUSE.

 Examples: 

&CMDLINE GO ID=&ZNCLID _YES  -* Preformat OCS reply for user

&WRITE DATA=ENTER “GO YES” TO CONTINUE, “GO NO” TO END.  

&PAUSE ARGS

&IF .&1 EQ .NO &THEN +

 &END

-*

-* Processing

-*

&PAUSE STRING=(CMD)

ROUTE NMT &CMD

&PAUSE ARGS RANGE=(20,80)

Waits for the operator response, specifying that it is tokenized into variables &20 to a maximum of &80. &ZVARCNT is set
to indicate how many variables were created.

&PAUSE VARS=(*(3),A(2),B(3),C,D,E,F)

Reads the operator response text and tokenizes the message into individual words; *(3) indicates that the first 3 words are
ignored, 2 characters of the next word are placed in the variable &A, three characters of the next word are placed in the
variable &B and the next 4 words are placed in variables &C, &D, &E and &F respectively.

&PAUSE VARS=ABC* RANGE=(1,50)
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Reads the operator response text, tokenizes it and places the text word by word into a series of automatically generated
variables of the form ABC1 ABC2 ... ABC50. As many variables as required are generated, to the limit specified by the
RANGE operand.

&PAUSE STRING=(A,B(2),*(5),C(3))

Reads the operator response as a single string of text. The first 256 bytes are placed in &A, the next 2 characters are
placed in &B, the next 5 characters are ignored and the next 3 characters are placed in &C.

 Notes: 

The status of all paused procedures in a user's NCL processing region is interrogated using the SHOW PAUSE command.

Multiple NCL processes may be executing in the same NCL processing environment and all may issue &PAUSE to await
operator input. The operator must use the ID operand of the GO command to identify the process being referenced.

If an OCS operator exits while a procedure is in a paused state, the procedure will be flushed. The PROFILE EXIT
command is used to prevent termination of OCS while NCL processes are active.

Procedures executing in a dependent processing environment can issue &PAUSE. In association with the GO command
this provides a useful mechanism for process communication between hierarchically dependent NCL processes.

While a procedure remains paused in an OCS environment, the P mode indicator will be displayed to the left of the
command line to warn the operator. This indicator will be cleared when all pause conditions are satisfied.

&PPI
Provides a facility for programs to exchange data. Each of the &PPI options shown in the syntax below is described
individually following this generic description.

&PPI ALERT [ OPT={ NONE | ASIS | HEXPACK } ]

           [ DATA=data |

             VARS=prefix* [ RANGE=(start,end) ] |

             ARGS [ RANGE=(start,end) ] |

             VARS={ var | ( var1, var2, ..., varn ) } |

             MDO=mdoname ]

&PPI DEACTIVATE [ MAXQUEUE=n ]

&PPI DEFINE ID={ * | name } [ MAXQUEUE=n ]

&PPI RECEIVE [ WAIT={ YES | NO | n | NOTIFY } ]

             [ OPT={ NONE | ASIS | HEXEXP } ]

             [ VARS={ var | ( var1, var2, ..., varn ) } |

               VARS=prefix* [  RANGE=( start,end ) ] |

               ARGS [ RANGE=( start,end ) ] |

               STRING=( name, name, ..., name ) |

               MDO=mdoname [ MAP=map ] }

&PPI SEND TOID=name

        [ OPT={ NONE | ASIS | HEXPACK } ]

        [ DATA=data |

          VARS=prefix* [ RANGE=( start,end ) ] |

          ARGS [ RANGE=(start,end) ] |

          VARS={ var | ( var1, var2, ..., varn ) } |

          MDO=mdoname ]

&PPI STATUS [ ID=name ]

The Program-to-Program Interface (PPI) provides a general purpose facility to exchange data between programs written
in any language. It also provides a facility for any program to forward a generic alert to your product region. No special
authorization is required to use PPI and it does not depend on having your product region running.
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This implementation of PPI is supported on z/OS, MSP, MSP/AE, MSP/EX, and VOS3. The PPI implementation can use
Cross-Memory Services or Service request Block (SRB) scheduling, so that MSP is supported.

The NCL &PPI verb provides access to your product. This interface allows any programming language to freely exchange
information.

NOTE
 The API provided by the Program-to-Program Interface is described in IBM's NetView Application Programming
Guide: Program to Program Interface (SC31-6093-0).

PPI services is provided by the SOLVE Subsystem Interface (SSI) or by the NetView Subsystem Interface.

&PPI Verb in NCL Reference
All PPI facilities are accessed using the &PPI verb. The specific request is identified by a keyword immediately following
the &PPI verb. These keywords generally correspond to the various functions described in the API.

The full set of &PPI requests is as follows:

&PPI ALERT 

&PPI DEACTIVATE 

&PPI DEFINE 

&PPI RECEIVE 

&PPI SEND 

&PPI STATUS

Return Codes, System and User Variables
After each execution of the &PPI verb, the &RETCODE and &ZFDBK system variables are set to indicate the success,
or otherwise, of the request. &ZFDBK is the PPI return code, and the &RETCODE is returned by the &PPI verb. The
following table shows the correlation between the values in these variables.

NOTE
For more information about &RETCODE and &ZFDBK, see NCL Programming .

The following table shows the correlation between the &ZFDBK and &RETCODE system variables.

&ZFDBK &RETCODE  
00 00 The PPI request completed successfully
04 04 The specified receiver is not active --

the data buffer or generic alert has been
queued

10 00 The PPI facility is active and can be used
14 00 The receiver program is active
15 04 The receiver program is already inactive
16 08 The receiver program is already active
18 12 The receiver ECB is not zero
20 12 Invalid request type
22 12 The program issuing this request is not

executing in primary addressing mode
23 08 The user program is not authorized
24 12 PPI is not active
25 12 The ASCB address is not correct
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26 08 The receiver program is not defined
28 12 This product release does not support PPI
30 04 No data buffer in the receiver buffer queue
 20 &PPI RECEIVE WAIT=NOTIFY -- no data

buffers in queue, notify is queued
31 12 The receiver data buffer length is too short

to receive the next data buffer
32 12 No storage is available
33 12 Invalid buffer length
35 08 The receiver buffer queue is full
36 12 Unable to establish ESTAE protection as

requested
40 12 Invalid sender ID or receiver ID
90 12 A processing error has occurred

Other system variables are:

&ZPPI
Indicates whether this system appears to support PPI or not.

&ZPPINAME
Contains the PPI receiver ID that this NCL process is registered as.

Some &PPI functions set specific NCL user variables:

&PPISENDERID
Contains the PPI ID of the sender of a received message.

&PPIDATALEN
Contains the length of the actual received data in bytes.

Determining PPI or Receiver Status
The STATUS option of the &PPI verb allows an NCL process to determine the status of PPI itself (available or not), or the
status of a PPI RECEIVER (by using the ID=name operand).

In either case, the process can examine the &RETCODE and &ZFDBK system variables after the request. If &RETCODE
is 0, then PPI or the receiver is available/defined.

Defining the Process as a Registered PPI Receiver
By using the DEFINE option of the &PPI verb, an NCL process can register itself as a receiver. A 1 to 8 character name
is supplied, which must be unique (that is, not presently defined to PPI or currently inactive). If your product region is
providing PPI services, an alternative is to use the ID=* option, which causes PPI to provide a unique name. This option is
useful when talking to globally named servers, as you need not worry about trying to find a unique name.

A process need not be defined to send data using the SEND and ALERT options. In this case, a sender ID of #nclid (7
characters) is used.
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Sending a Generic Alert
One function of the PPI facility is the collection of generic alerts and forwarding to general CNM reporting (for example,
NEWS). The &PPI ALERT verb allows any NCL process to send an alert to CNM. The alert must be formatted as an
NMVT, including the NMVT header.

Sending Data to a Receiver
The &PPI SEND verb option allows any NCL process to send data to a nominated receiver. This receiver must be defined,
but may be inactive (in which case data is queued unless the queue limit is reached).

The receiver may not be an NCL process at all, and may reside in another address space.

The data to be sent may be just a character string, hexadecimal data that is packed before sending, or an MDO object.

Receiving Data
An NCL process may receive data directed to its defined receiver ID using the RECEIVE option of the &PPI verb. That
data may come from other NCL processes, including other product regions, or from other programs.

Standard parsing option, as on the other &xxxREAD verbs, may be used. Alternatively, MDOs may be received.

The WAIT= operand allows the procedure to indicate whether or not it will wait if no data is available, and if none is
available, how long. Alternatively, the process can use WAIT=NOTIFY to cause a message to be delivered to the
dependent response queue when data arrives (thus allowing other work to be performed. When the notification arrives via
&INTREAD, the process can reissue the &PPI RECEIVE).

Deactivating the Receiver ID
The &PPI Deactivate option allows an NCL process to disconnect itself from a defined PPI receiver ID. Optionally, a
queue limit is specified, allowing data to be queued even though no receiver is present. The ID is reactivated by this or
any other NCL process later.

If an NCL process that is defined to PPI terminates, an automatic deactivation occurs.

Uses of PPI
Since PPI is available to any environment, not just NCL, PPI provides a simple, powerful technique for access to a product
from the outside. For example, an NCL process could provide a batch program with the ability to issue selected product
commands and return the results of the command to it.

PPI also provides an alternative method of communication between two NCL procedures, with no data loss if your product
region terminates. The data remains queued in the PPI server address space. The NCL procedures need not be active on
the same product region.

Examples
These examples wait for requests to arrive on the PPI queue. Each request is then executed as a product command, and
any messages received from the command are sent back through the PPI. The ID for the server is made up of CMD and
the current domain ID; therefore, a different copy of this procedure could run on each product region in the system. If the
procedure is stopped, requests are queued, and on the next invocation the queue is processed. To stop the server, you
can either flush the procedure (interrupting the current request) or issue an INTQ command, putting the string STOP onto
the procedure's dependent request queue.

Example 1:
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The following example issues requests to the previous procedure. It shows how the communication takes place. Any
program using the PPI (whether it is an NCL procedure on this or another region, or a program written in another
language) can request information in the same way.

&IF &ZPPI NE YES &THEN +

    &ENDAFTER +

      &WRITE COLOR=RED DATA=PPI INTERFACE NOT AVAILABLE

&PPI DEFINE ID=CMD&ZOMID

&IF &RETCODE NE 0 &THEN +

   &ENDAFTER +

       &WRITE COLOR=RED DATA=INITIALIZE FAILED +

              RC=&RETCODE FDBK=&ZFDK

&DOUNTIL &RETCODE NE 0

   &PPI RECEIVE VARS=PPI* WAIT=NOTIFY

   &DOWHILE &RETCODE EQ 0     -* Process anything waiting

                              -* on the queue

      &WRITE COLOR=YELLOW LOG=YES TERM=YES +

             DATA=REQUEST RECEIVED FROM &PPISENDERID TO +

                  ISSUE COMMAND &PPI1 &PPI2 &PPI3 &PPI4 &PPI5 +

                  &PPI6 &PPI7 &PPI8 &PPI9

      &INTCMD &PPI1 &PPI2 &PPI3 &PPI4 &PPI5 &PPI6 &PPI7 +

              &PPI8 &PPI9

      &DOUNTIL &RETCODE NE 0 +

       INTREAD SET WAIT=5 TYPE=RESP

       &IF &ZFDBK = 0 &THEN +

        &PPI SEND TOID=&PPISENDERID DATA=&ZMTEXT

       &ELSE +

        &RETCODE 1

      &DOEND

      &IF &RETCODE NE 1 &THEN +

       &WRITE COLOR=RED DATA=PPI SEND TO +

        &ZPPISENDERID FAILED, RC=&RETCODE, FDBK=&ZFDBK

      &ELSE

        &PPI SEND TOID=&PPISENDERID DATA=END=CMD&ZDOMID

      &PPI RECEIVE VARS=PPI* WAIT=NOTIFY

   &DOEND

   &IF &RETCODE = 20 &THEN +  -* Wait for a request to

                              -* appear on queue

   &DO

      &DOUNTIL .&INTL1 EQ .N00101

       &INTREAD WAIT=YES TYPE=ANY VARS=INT*

       &IF .&ZINTYPE EQ .REQ AND .&INT1 EQ .STOP &THEN +

        &ENDAFTER +

         &WRITE COLOR=YELLOW +  

                DATA=STOP REQUEST FROM &ZMREQID ACCEPTED

      &DOEND

      &RETCODE 0

   &DOEND 

&DOEND 

&WRITE COLOR=RED +

       DATA=PROGRAM SERVER CMD&ZDOMID FAILED, RC=&RETCODE,+

            ZFDBK=&ZFDBK 
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&END

Example 2:

This example sends the data passed on the EXEC or START command to the server shown in Example 1. The messages
returned will then be written to the terminal.

&IF &ZPPI NE YES &THEN +

    &ENDAFTER +

       &WRITE COLOR=RED DATA=PPI NOT AVAILABLE ON THIS +

                             SYSTEM

&PP1 STATUS ID=CMD&ZDOMID

&IF &RETCODE NE 0 &THEN +

    &ENDAFTER +

       &WRITE COLOR=RED DATA=PROGRAM RECEIVER CMD&ZDOMID +

                             NOT AVAILABLE

&PPI DEFINE ID=*

&IF &RETCODE NE 0 &THEN +

    &ENDAFTER +

       &WRITE COLOR=RED DATA=DEFINE TO PPI FAILED

&WRITE COLOR=PINK DATA=SENDING COMMAND ”&ALLPARMS” TO +

                       SERVER CMD&ZDOMID

&PPI SEND TOID=CMD&ZDOMID DATA=&ALLPARMS

&DOUNTIL .&MSGLN1 EQ .END-CMD&ZDOMID OR &RETCODE NE 0

    &PPI RECEIVE WAIT=YES +

                 STRING=(MSGLN1,MSGLN2,MSGLN3,MSGLN4)

    &IF &RETCODE EQ 0 AND .&MSGLN1 NE .END-CMD&ZDOMID +

      &THEN &WRITE COLOR=TURQUOISE DATA=&MSGLN1 &MSGLN2 +

                                        &MSGLN3 &MSGLN4 

&DOEND 

&PPI DEACTIVATE MAXQUEUE=0       -* Prevent others queuing

                                 -* to this ID. 

&WRITE COLOR=PINK DATA=*** END OF MESSAGES *** 

&END 

&PPI ALERT
Sends a generic alert.

&PPI ALERT [ OPT={ NONE | ASIS | HEXPACK } ] 

           [ DATA=data |

             VARS=prefix* [ RANGE=(start,end) ] |

             ARGS [ RANGE=(start,end) ] |

             VARS=(list) | MDO=stem ]

 Operands: 

ALERT
This option of the &PPI verb allows an NCL process to send a generic alert to the PPI ALERT receiver,
NETVALRT. The alert must be in NMVT format, including the NMVT header. If the process is not defined using
&PPI DEFINE, the sender ID used is #nnnnnn, where nnnnnn is the 6-digit (leading zeros) NCL ID.
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OPT={ NONE | ASIS | HEXPACK }
An optional parameter that indicates how the supplied data is to be processed before sending. This operand is
only valid when the data is specified using the DATA= operand.
NONE

The default, indicates that the data is to have trailing blanks stripped, but is to otherwise be left alone.
ASIS

Indicates that the data is to be completely left alone. This allows passing binary data in NCL tokens with
no alteration.

HEXPACK
Indicates that the data supplied is character-format hexadecimal strings. Each string must contain
an even number of hexadecimal characters. The strings are each packed to binary and then abutted
together. The resulting binary data is sent as is. For generic alerts, this is the most useful format.

NOTE
The OPT operand is only valid when the DATA operand is specified.

DATA=data
This operand, if specified, delimits the start of the data to send as the generic alert. The data starts immediately
after the DATA= keyword.
If the alert is successfully sent, and NETVALRT is active, &RETCODE will be set to 0. If the alert is queued and
NETVALRT is inactive, &RETCODE will be set to 4. Other values indicate an error of some sort. &ZFDBK is
inspected to determine the exact PPI return code.

VARS=prefix* [ RANGE=(start,end) ] |ARGS [ RANGE=(start,end) ] VARS=(list)
The contents of the variables or arguments specified are concatenated to form the data which is sent as the
generic alert.

MDO=stem
The data within this MDO is sent as the generic alert.

&PPI DEACTIVATE
Deactivates and disconnects an NCL process from PPI.

&PPI DEACTIVATE [ MAXQUEUE=n ]

Operands:

DEACTIVATE
The DEACTIVATE option of the &PPI verb allows a PPI-defined NCL process to deactivate the defined receiver
ID. This action also disconnects the NCL process from PPI, allowing a new DEFINE, possibly with a different
receiver ID.
The PPI queue limit may be altered when deactivating.

MAXQUEUE=n
An optional parameter, that allows alteration of the queue limit for the deactivated receiver. If not specified, the
existing queue limit is maintained.
The allowable range is 0 to 9999.
Following a successful deactivate, &RETCODE will be 0. &ZFDBK will also be 0. &ZPPINAME will now be null,
indicating that no PPI receiver ID is associated with the process.
If a DEFINEd NCL process does not issue &PPI DEACTIVATE before terminating, an implicit deactivation occurs,
with the queue limit being maintained as it was.
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&PPI DEFINE
Defines an NCL process to PPI.

&PPI DEFINE ID={ * | name } [ MAXQUEUE=n ]

 Operands: 

DEFINE
The DEFINE option of the &PPI verb allows an NCL process to register itself to PPI. It can optionally ask PPI to
supply a unique receiver/sender ID. Once defined, the NCL process can use all other &PPI verb options. When
sending data using &PPI SEND or &PPI ALERT, the defined name is used as the sender ID.
The DEFINE option can also be used by a defined process to alter the queue limit.

ID={ * | name }
A required parameter that supplies the name that the procedure is to be registered to PPI under. If name is used,
then it must be a valid PPI sender/receiver ID, as described earlier in this section. If * is used, PPI will supply a
unique name, if possible.
If the process is already defined, then the * option cannot be used, and the name the procedure is defined under
must be supplied. This name is available in the &ZPPINAME system variable. This is done when dynamically
altering the queue limit.
If the NCL process is executing in the product region that is connected to the SSI that owns PPI, then names
starting with NETV or NETM is used. Otherwise, they cannot, and a PPI return code of 40 (in &ZFDBK;
&RETCODE of 12) will be returned.

MAXQUEUE=n
An optional parameter, that allows setting of the defined receiver queue limit. For a new definition, the default
value, if not specified, is 10.
The allowable range is 0 to 9999.
If altering the queue limit for an already-defined receiver, there is no default. Not specifying this parameter means
that no change occurs.
Following a successful define, &RETCODE will be 0. &ZFDBK will also be 0. &ZPPINAME will contain the actual
receiver ID allocated. This will equal the name supplied if a name was supplied, or will be the PPI-allocated name
if an asterisk was used.

&PPI RECEIVE
Receives data from PPI.

&PPI RECEIVE [ WAIT={ YES | NO | n | NOTIFY } ]

             [ OPT={ NONE | ASIS | HEXEXP } ]

             { VARS=(list) |

               VARS=prefix*[ RANGE=(start,end) ] |

               ARGS [ RANGE=(start,end) ] | STRING=(list) |

               MDO=stem [ MAP=map ] }

Operands:

RECEIVE
The RECEIVE option of the &PPI verb allows a PPI-defined NCL process to receive the next available data buffer
queued to that receiver ID. The data may be parsed into NCL variables in a variety of ways.
The NCL process need not be concerned with the length of the incoming data; this is handled automatically.

WAIT={ YES | NO | n | NOTIFY }
An optional parameter, that indicates what action to take if there is no data buffer immediately available to
process.
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WAIT=YES (the default) indicates that the process is to wait indefinitely for a buffer to arrive. The process may be
flushed while waiting.
WAIT=NO indicates that the process is to immediately continue execution. In this case, &RETCODE will be 4, and
&ZFDBK will be 30 (the PPI return code for no data).
WAIT=n indicates that the process is to wait the indicated number of seconds (from 0.01 to 9999.99). If no buffer
arrives in that time, action is as for WAIT=NO. The process may be flushed while waiting.
WAIT=NOTIFY indicates that the process is to continue execution, and that a message is to be queued to the
dependent processing environment, informing it when a data buffer arrives. This as akin to the way that &PANEL
TYPE=ASYNC works. The message may be seen using &INTREAD. This allows the process to wait for several
events simultaneously. If a new &PPI RECEIVE (of any type) is issued before the message has been queued,
the notification is canceled (a message may already be queued, but not yet received using &INTREAD, so be
careful). The notification message (N00101) has a type of PPI, and an event class of RECEIVE. If the receiver
ECB is posted with a shutdown code (99), the event class will be SHUTDOWN.
If no data is immediately available, &RETCODE will be set to 20. indicating that a message will be queued to
&INTREAD.
The process simply reissues &PPI RECEIVE after reading the notification message.

OPT={ NONE | ASIS | HEXEXP }
An optional parameter that controls how the incoming data is parsed.
NONE (the default) means that any unprintable data is translated to blanks when placing it into the nominated
NCL tokens.
ASIS means that unprintable characters will be left alone when placing it into NCL tokens. This is typically useful
only when using the STRING parse option, as the other options delimit on blanks (x'40'), which may actually be
part of the hexadecimal data.
HEXEXP means that each string being placed into an NCL token is hexadecimal-expanded to character-format
hexadecimal. This limits the amount of data that maybe placed into a token to 128 source bytes (for a maximum
of 256 hexadecimal-expanded characters). Typically useful only with the STRING parse option.

VARS=(list) | >VARS=prefix*[ RANGE=(start,end) ] | ARGS [ RANGE=(start,end) ] | STRING=(list)
One of these options is required, and sets the parsing option for the received data.
The input data is parsed using blanks as the separator, or broken up into string segments.
VARS=(list) parses the data on blanks into a list of variables. Each entry in the list must be a valid variable name,
without the & (unless you wish to substitute the variable name itself). Each variable in turn receives the next
blank-delimited piece of source data, truncated to 256 characters if required (128 before hexadecimal-expansion
of using OPT=HEXEXP). A piece of source data may be skipped by specifying * as the variable name. Several
may be skipped by specifying *(n). A variable may have the amount of data placed in it truncated by specifying
name(n) for that entry.
VARS=prefix* and ARGS (which is the same as VARS=*) parse as for VARS=(list) with the variable names being
formed from the prefix, suffixed by the numbers specified in the RANGE= operand. All the target variables in the
range are cleared before this parsing is performed.
STRING=(list) indicates that the data is to be placed into the nominated variables in order, delimiting only be
length. If no subscripts are specified on the variables in the list, 256 is used. Part of the data may be skipped by
using *(n) and each variable may have an explicit length specified after it.

NOTE
If you are using OPT=HEXEXP, these lengths refer to the length before hexadecimal-expansion, and in
this case the maximum length allowed is 128.

Following a successful RECEIVE, &RETCODE will be 0. &ZVARCNT contains the count of the number of
variables updated.
The sender ID of the data is stored in the NCL user variable &PPISENDERID. The actual byte length of the
received data is stored in the user variable &PPIDATALEN.

MDO=stem [MAP=map ]
The received data is assigned into the MDO. If MAP=map is specified, then the specified map is attached to the
MDO.
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&PPI SEND
Sends data to a PPI receiver.

&PPI SEND TOID=name

        [ OPT={ NONE | ASIS | HEXPACK } ]  

        [ DATA=data |

          VARS=prefix* [ RANGE=(start,end) ] |

          ARGS [ RANGE=(start,end) ] |

          VARS=(list) |

          MDO=stem ]

 Operands: 

SEND
The SEND option of the &PPI verb allows an NCL process to send data to any defined PPI receiver. The receiver
need not be another NCL process. If the sending process is not defined (via &PPI DEFINE), the sender ID used is
#nnnnnn. nnnnnn is the 6-digit (leading zeros) NCL ID.

TOID=name
A required parameter, providing the PPI receiver ID to send to. The ID must be a valid PPI receiver ID (see earlier
in this document). It must be defined, although not necessarily active.

OPT={ NONE | ASIS | HEXPACK }
An optional parameter that indicates how the supplied data is to be processed before sending. This operand is
only valid when the data to send as the generic alert is specified using the DATA= operand.
NONE

The default, indicates that the data is to have trailing blanks stripped, but is to otherwise be left alone.
ASIS

Indicates that the data is to be completely left alone. This allows passing binary data in NCL tokens with
no alteration.

HEXPACK
Indicates that the data supplied is character-format hexadecimal strings. Each string must contain
an even number of hexadecimal characters. The strings are each packed to binary and then abutted
together. The resulting binary data is sent as is.

DATA=data
This operand, if specified, delimits the start of the data to send as the generic alert. The data starts immediately
after the DATA= keyword.

VARS=prefix* [ RANGE=(start,end) ] |ARGS= [ RANGE=(start,end) ]VARS=(list) |
The contents of the variables or arguments specified are concatenated to form the data which is sent as the
generic alert.

MDO=stem
The data within the MDO is sent as the generic alert.

 Note: 

NOTE
If the data is successfully sent, and the target receiver is active, &RETCODE will be set to 0. If the data is
queued and the receiver is inactive, &RETCODE will be set to 4. Other values indicate an error of some sort.
&ZFDBK is inspected to determine the exact PPI return code.
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&PPI STATUS
Determines PPI or receiver status.

&PPI STATUS

   [ ID=name ]

 Operands: 

STATUS
The STATUS option of the &PPI verb allows an NCL process to determine the status of PPI itself, or of a specific
receiver.

ID=name
An optional parameter. If specified, indicates that a specific receiver ID is to be checked. &RETCODE will
indicates whether the nominated receiver ID is active (0), inactive (4), or undefined (8).
If omitted, the status of PPI itself is returned. If PPI is active, &RETCODE will be 0. Other values indicate that PPI
is not active.

 Note: 

&PPI status provides further information beyond the &ZPPI system variable, which simply indicates whether PPI may be
usable in this environment.

&PPOALERT
Generates a simulated PPO message and specifies delivery options for a local or remote system.

&PPOALERT [ { [ LOCAL ] [ REMOTE ] [ PPOPROC ] } | ALL ]

              [ LINK={ linkname | * } | DOMAIN={ domainid | * } ]

              [ MSGID=nnnn ]

              [ MNAME=name ]

              [ PNAME=name ]

              [ MNETNAME=name ]

              [ PNETNAME=name ]

              [ ONETNAME=name ]

              [ ODOMAIN=name ]

              [ OSSCP=name ]

              [ OLINK=name ]

              [ LDOMAIN=name ]

              [ ALARM={ YES | NO } ]

              [ COLOR=color ]

              [ HLIGHT=highlight ]

              [ INTENS={ HIGH | NORMAL } ]

              [ NRD={ NO | OPER } ]

              [ SCAN={ YES | NO } ]

              [ { DATA | TEXT= } message-text ]

Simulates a PPO message on a LOCAL or REMOTE system. &PPOALERT may be used to signal an event on the local
system, or one which is connected by an ISR link.

Operands:

LOCAL REMOTE PPOPROC | ALL
These operands correspond to the DELIVER options on the DEFMSG command. They determine the destinations
for message delivery. For simulated VTAM messages where no options are specified, the delivery options in the
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DEFMSG table of the target system are used, otherwise these options will override the delivery options in the
DEFMSG table. (For more information, see Notes for this verb.)

LINK={ linkname | * } | DOMAIN={ domainid | * }
Specifies the ISR-connected system on which the &PPOALERT is to be simulated. LINK=* generates an alert on
all connected systems. DOMAIN=* generates an alert on all connected systems as well as the system issuing the
alert.

MSGID=nnnn
A 3- or 4-digit VTAM message number associated with the alert message. This number corresponds to the nnnn
part of the VTAM ISTnnn or ISTnnnn message ID.

MNAME=name
The minor resource name (MNAME) associated with the message. This must form a valid resource name and
may be from 1 to 8 characters long.

PNAME=name
The group resource name (PNAME) associated with the message. This must form a valid resource name and
may be from 1 to 8 characters long.

MNETNAME=name
The minor network name (MNETNAME) associated with the message. This must form a valid network name and
may be from 1 to 8 characters long.

PNETNAME=name
The group network name (PNETNAME) associated with the message. This must form a valid network name and
may be from 1 to 8 characters long.

ONETNAME=name , ODOMAIN=name , OSSCP=name , OLINK=name
These four parameter options let you override the originating network name, domain ID, SSCP name, or link
name, if necessary. This may be useful when using &PPOALERT procedures to generate test messages.

LDOMAIN=name
Lets you override the last domain name.

ALARM={ YES | NO }
Specifies whether the terminal alarm sounds when a message is delivered.

COLOR=color
Specifies the screen display color for the message.

HLIGHT=highlight
Specifies whether the message is to be highlighted.

INTENS={ HIGH | NORMAL }
Specifies the message intensity required.

NRD={ NO | OPER }
Sets the non-roll delete attribute for the message.

SCAN={ YES | NO }
Specifies whether at signs (@) within text are to be interpreted as word highlight markers.

DATA | TEXT=message-text
The alert message text generated.

Examples: &PPOALERT

&PPOALERT LINK=CENTRAL TEXT=Successful Recovery of Area-3

Notes:
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NOTE
&PPOALERT simulates a VTAM message if the MSGID operand is specified, or if the message identifier within
TEXT is a valid VTAM message ID.

The ALL, LOCAL, and REMOTE operands on the &PPOALERT verb represent the delivery options for the location at
which the message is simulated. (This is different from the &PPOCONT and &PPODEL verbs, where these operands
direct message flow from PPOPROC.) The LINK= or DOMAIN=operands can also be specified on the &PPOALERT
statement. The delivery options are then used to override DEFMSG on the targeted domains. For example:

&PPOALERT LOCAL PPOPROC LINK=CENTRAL + TEXT=Node ASYD01 is now active

This statement causes the message to be delivered to link name CENTRAL, and at CENTRAL it assumes the delivery
options of LOCAL and PPOPROC.

Message COLOR and HIGHLIGHT values you specify in the &PPOALERT verb override the PPOCOLOR and PPOHLITE
SYSPARMS operands.

If LINK={ linkname | * } or DOMAIN={ domainid | * } is specified, the &ZFDBK system variable is set, following execution,
as follows:

0
The message was enqueued successfully.

8
The specified link or domain was not enabled for PPO. This may mean that the link has not been started or PPO
ISR has not been enabled for the link.

12
The specified link or domain is enabled for PPO but is not enabled for outbound unsolicited PPO traffic.

16
Storage shortage, message not sent.

20
ISR queue overflow on one or more links, &ZPPOSCNT has a count of the links on which a message was
successfully sent.

28
ISR internal error.

In all other cases, &ZFDBK is set to zero.

If sends on multiple links are attempted because an asterisk has been specified on the LINK or DOMAIN operands, any
error code returned will reflect the first error encountered, except for a queue overflow condition, which will always be
indicated if it has occurred on any of the links.

Note: For information about how the ISR queue limit is calculated, see the description of the ISR QMAXK operand in the
Online Help.

&PPOCONT
Resumes normal processing of a VTAM PPO message and optionally overrides delivery options or queues a copy of the
message to a specific ISR link.

&PPOCONT [ NONE | LOCAL | REMOTE | ALL |

           LINK={ linkname | * } |

           DOMAIN={ domainid | * } ] 

         [ ALARM={ YES | NO } ] 

         [ COLOR=color ] 

         [ HLIGHT=highlight ] 
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         [ INTENS={ HIGH | NORMAL } ]

Used within a PPOPROC procedure to return a message from the previous &PPOREAD to your product region for
processing.

The message may either be returned for standard delivery, or delivery may be overridden by the &PPOCONT verb.

 Operands: 

NONE
This operand indicates that delivery will take place according to delivery options specified for the VTAM message
in the DEFMSG table. All other delivery options will override those specified in DEFMSG.

LOCAL
The PPO message will be released for delivery to local PPO recipients only. The message is no longer available
to PPOPROC.

REMOTE
The PPO message will be released for delivery to eligible ISR links enabled for PPO/ISR outbound traffic. LOCAL
delivery is suppressed. The message is no longer available to PPOPROC.

ALL
This releases the PPO message for delivery to authorized PPO receivers, and to all eligible ISR-connected
systems (unless any ISR delivery has already been performed). The message is no longer available to
PPOPROC.

LINK={ linkname | * } | DOMAIN={ domainid | * }
If a specific link or domain is indicated, a copy of the message is queued to the specified link. Addressing to a
local link name, or a remote domain ID may be used.
When an asterisk (*) is specified, a copy of the message is queued to all ISR links that are enabled for PPO/ISR
outbound traffic.
The message is not released, but remains available to PPOPROC.

ALARM={ YES | NO }
Specifies whether the terminal alarm is sounded when the message is delivered.

COLOR=color
Specifies the screen display color for the message. Valid values are:
RED GREEN BLUE TURQUOISE YELLOW PINK WHITE

HLIGHT=highlight
Specifies whether the message is to be highlighted. Valid values are:
REVERSE BLINK USCORE

INTENS={ HIGH | NORMAL }
Specifies the message intensity required.

 Examples: &PPOCONT 

&PPOCONT LINK=CENTRAL

An &PPOCONT issued when no VTAM PPO message is available is ignored.

If the current message is a copy of an SPO (VTAM command response) message, or a copy of a VTAM command, the
message or command is never delivered locally.

 Notes: 

An &PPOCONT need not be issued if another &PPOREAD is issued. If a message is being processed and another
&PPOREAD is issued without an intervening &PPODEL or &PPOREPL, an implied &PPOCONT is performed and the
message is returned for standard processing before the next &PPOREAD is carried out.
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&PPOCONT is used to free a message for delivery even though the PPOPROC procedure continues processing before
issuing another &PPOREAD.

When PPO messages are delivered to connected systems the Inter System Routing facility (ISR) is used to carry the PPO
message traffic; this facility allows centralized collection of PPO message traffic.

If LINK=linkname or DOMAIN=domainid is specified, the &ZFDBK system variable is set, following execution, as follows:

0
Message queued satisfactorily.

4
Not sent, message originated or arrived from nominated link, or already sent to this link.

8
The specified link or domain was not enabled for PPO. This may mean that the link has not been started or PPO
ISR has not been enabled for the link.

12
The specified link or domain is enabled for PPO but is not enabled for outbound unsolicited PPO traffic.

16
Message not sent, storage error.

20
Message not sent, ISR queue overflow.

24
Previous &PPODEL LINK/DOMAIN has blocked this link.

28
ISR internal error.

If &PPOCONT LINK=* or DOMAIN=* is used, the &ZFDBK system variable is set as follows:

0
Message queued to at least one ISR link.

4
Message not queued to any ISR link.

8
Previous &PPODEL LINK/DOMAIN=* has prevented any delivery.

In all other cases, &ZFDBK is set to zero (0) by &PPOCONT.

Message COLOR and HIGHLIGHT values you specify in the &PPOCONT verb override the PPOCOLOR and PPOHLITE
SYSPARM variables.

&PPODEL
Deletes a VTAM PPO message, or blocks ISR delivery of a VTAM PPO message.

&PPODEL [ { ALL | DOMAIN={ domainid | * } |

            LINK= { linkname | * } |

            LOCAL | REMOTE } ]

Used within the PPOPROC procedure to delete a message previously delivered for processing by an &PPOREAD, or else
used to block automatic ISR delivery for a message.

Depending on the option specified, the message may not be available for any further processing.

 Operands: 
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ALL
(The default) means the PPO message is deleted and no delivery takes place. Copies queued to ISR links by
previous &PPOCONT LINK= or &PPOCONT DOMAIN= statements are not affected.
The message is no longer available to PPOPROC.

DOMAIN={ domainid | * } LINK={ linkname | * }
A specific domain or link is indicated to block ISR delivery of the message to the specified ISR link. Addressing to
a local link name, or a remote domain ID may be used.
When an asterisk (*) is specified, ISR delivery to all ISR links is blocked.
The message is not released, and remains available to PPOPROC.

LOCAL
The PPO message is released for delivery to eligible ISR links that are enabled for PPO/ISR outbound traffic. The
message is not delivered to any local PPO receivers.
The message is no longer available to PPOPROC.

REMOTE
The PPO message is released for delivery to local PPO receivers only. No ISR delivery occurs (any copies sent
previously by &PPOCONT LINK/DOMAIN=name have already been sent).
The message is no longer available to PPOPROC.

 Notes: 

An &PPODEL issued when no VTAM PPO message is available is ignored.

&PPODEL is normally used to eliminate many of the excess messages presented by VTAM, particularly some group
messages.

If LINK=linkname, or DOMAIN=domainid is specified, the &ZFDBK system variable is set, following execution, as follows:

0
Message delivery has been blocked.

8
Specified link is not enabled for PPO.

24
A copy of the message has already been sent by &PPOCONT LINK/DOMAIN=name.

In all other cases, &ZFDBK is set to 0.

&PPOREAD
Requests the next VTAM PPO message be made available to PPOPROC.

&PPOREAD { SET |

           VARS=prefix* [ RANGE=(start,end) ] |

           VARS={ name | (name,name, ..., name) } |

           STRING=( name, name, ..., name ) |

           ARGS [ RANGE=(start,end) ] |

         [ WAIT={ YES | NO | nnnn.nn } ]

The PPOPROC system level procedure uses &PPOREAD to receive the next VTAM message.

If no VTAM PPO message is immediately available, processing of the procedure will be suspended at this point and will
resume when the next VTAM PPO message arrives.

If DEFMSG has been used to limit the messages that are to be intercepted, only those messages will satisfy an
&PPOREAD.
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Multiple &PPOREAD statements is present within PPOPROC, thus making the processing of group messages easier.
Delivery of all unsolicited VTAM messages to the one NCL process allows PPOPROC to correlate and react intelligently to
VTAM's notification of network events.

On completion of &PPOREAD the system variable &ZVARCNT is set to the number of variables created or modified by
the operation.

The profile of the message received by &PPOREAD is set in a suite of reserved system variables. The message profile
(which includes attributes such as color, highlighting, and source information) provides a complete description of all the
PPO message attributes in addition to the message text.

Operands:

SET
Specifies that no tokenization of the PPO message is to be performed, but that the &PPOREAD statement is to
return only the message profile of the next PPO message.
If SET is not specified, instructions must be coded on the &PPOREAD statement specifying the tokenization
requirements for the message text by using the other &PPOREAD operands.

VARS=
Specifies that the message is to be tokenized into the nominated variables before control is returned to the
procedure. Each word of the command output line will be tokenized into the nominated variables from left to right.
If insufficient variables are provided, some data will not be available to the procedure. Excess variables will be set
to a null value. The formats of the operands that may be coded with VARS= are described below. The format of
the operands associated with VARS= are:
prefix*

Variables will be generated automatically during the tokenization process, and that the variable names will
be prefix1 .. prefix2, and so on. The RANGE= operand may be specified to indicate a starting and ending
suffix number. prefix* cannot be used in conjunction with other variable names.

name
The name of a variable, excluding the ampersand (&).

name(n)
As name, but n denotes the length of the data that is to be placed in the variable.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization
process. On VARS= statements n denotes 'skip this number of words'. An asterisk (*) by itself is the same
as *(1).

STRING=
Specifies that no tokenization is to be performed. The entire text of the command line is to be treated as a single
string and returned to the procedure in the nominated variables. The formats of the operands associated with
STRING are:
name

User-specified variables (excluding the leading &) into which the string text is to be placed. Text will be
placed into each variable for the maximum length of a variable.

name(n)
User-specified variables (excluding the leading &) into which the string text is to be placed. Text will be
placed into each variable for specified length n.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization
process. On STRING statements n denotes 'skip this number of characters'. An asterisk (*) by itself is the
same as *(1).
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ARGS
Denotes that the line of text retrieved will be tokenized and placed word by word into automatically generated
variables of the form &1 through &n, depending on how many are required to hold the text. The RANGE= operand
may be coded to designate a start number and optionally an end number, which delimits the number of variables
that will be generated.

WAIT={ YES | NO | nnnn.nn }
YES signifies that if no message is immediately available, the PPOPROC procedure is suspended until a
message arrives. NO indicates that if no message is available control is to be returned to the procedure
immediately. nnnn.nn signifies the number of seconds, and 1/100th seconds the procedure is suspended for,
awaiting a message to arrive, before control will be returned to the procedure (maximum is 9999.99 seconds).
WAIT=0 has the same effect as WAIT=NO.

Examples:

&PPOREAD ARGS RANGE=(20,80)

Reads or waits for the next unsolicited VTAM message specifying that it is tokenized into variables &20 to a maximum of
&80. &ZVARCNT will be set to indicate how many variables were created.

&PPOREAD VARS=(*(3),A(2),B(3),C,D,E,F)

Reads or waits for the next unsolicited VTAM message, and tokenizes the message into individual words. *(3) indicates
that the first 3 words are ignored, 2 characters of the next word are placed in the variable &A, three characters of the next
word are placed in the variable &B and the next 4 words are placed in variables &C, &D, &E and &F respectively.

&PPOREAD VARS=ABC* RANGE=(1,50)

Reads or waits for the next unsolicited VTAM message, tokenizes it and places the text word by word into a series of
automatically generated variables of the form ABC1 ABC2 ... ABC50 and so on. As many variables as required are
generated, to the limit specified by the RANGE operand.

&PPOREAD STRING=(A(3),B(2),*(5),C(3))

Reads the next unsolicited VTAM message as a single string of text. The first 3 characters are placed in &A, the next 2
characters are placed in &B, the next 5 characters are ignored and the next 3 characters are placed in &C.

Notes:

Following an &PPOREAD a useful technique is the use of an &GOTO statement, using the VTAM message number, to go
to the routine that will process the message.

&CONTROL NOLABEL

.READ

   &PPOREAD VARS=(A,B,C,D,E,F,G,H)

     &GOTO .&A

         -* Unexpected messages will be caught here,

         -* and returned for normal processing.

     &WRITE MON=YES DATA=UNEXPECTED MESSAGE NO: &A

     &GOTO .READ

.ISTnnnI 

.ISTnnnI 

: 

: process ... 
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While testing and developing a PPOPROC procedure, you may need to terminate the current version and invoke a new
updated copy. This is achieved using the SYSPARMS PPOPROC=FLUSH command, which is specifically designed to
force termination of PPOPROC, followed by a SYSPARMS PPOPROC=member command to reinstate PPOPROC.

The &RETCODE system variable is set to zero (0) by &PPOREAD, except when WAIT=NO or WAIT=n was coded and no
message arrived. In this case, &RETCODE is set to 12.

When PPOPROC terminates for any reason, standard PPO processing is resumed, and no PPO messages will be lost.

Preloading of PPOPROC using the LOAD command offers no performance advantage as the procedure remains loaded
for the duration of processing.

&PPOREPL
Resumes normal processing of a VTAM PPO message, after replacing the message text.

&PPOREPL [ ALARM={ YES | NO } ]

         [ COLOR=color ]

         [ HLIGHT=highlight ]

         [ INTENS={ HIGH | NORMAL } ]

         [ NRD={ NO | OPER } ]

         [ SCAN={ YES | NO } ]

         [ DATA | TEXT=replacementtext ]

Used within a PPOPROC procedure to return the updated message text from the previous &PPOREAD to your product
region for processing.

The message is returned for standard delivery as specified in the DEFMSG table. NPF processing is not affected by the
updated text. Network Partitioning (NPF) processing is not affected by the updated text. The resource name used by NPF
is the name extracted from the original text.

 Operands: 

ALARM={ YES | NO }
Specifies whether the terminal alarm sounds when the message is delivered.

COLOR=color
Specifies the screen display color for the message. Valid values are:
RED GREEN BLUE TURQUOISE YELLOW PINK WHITE

HLIGHT=highlight
Specifies whether the message is to be highlighted. Valid values are:
REVERSE BLINK USCORE

INTENS={ HIGH | NORMAL }
Specifies the message intensity required.

NRD={ NO | OPER }
Sets the non-roll delete attribute for the message.

SCAN={ YES | NO }
Specifies whether @ characters within text are to be interpreted as word highlight markers.

DATA | TEXT=replacement text
The alert message text replacement generated.

 Examples: &PPOREPL 

&PPOREPL TEXT=APPLICATION &7 HAS FAILED

 Notes: 
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An &PPOREPL issued when no VTAM PPO message is available is ignored.

After issuing an &PPOREPL, the message is no longer available in its original form and no &PPOCONT need be issued
to return the message for normal processing. &PPOREPL is ignored if the message is an SPO message delivered to the
PPO interface. An &PPOREPL is followed immediately by an &PPOREAD to make the next PPO message available.

&PPOREPL lets you replace a VTAM message with replacement text of your own choice.

&PROMPT
This verb writes the specified text to the user terminal and waits for input.

Syntax

This verb has the following format:

&PROMPT [ NR ]

        [ NOPRT ] 

        [ WAIT=nnnn.nn ]

        { VARS=prefix* [ RANGE=(start,end) ] |

          VARS={ name | (name,name, ..., name) } |

          STRING=(name, name, ..., name) |

          ARGS [  RANGE=(start,end) ] }

        [ INPUT={ CHAR | HEX | HEXEXP } ] 

        [ AUTONL={ YES | NO } ] 

        [ prompt ]

&PROMPT is used within an NCL procedure to converse with a user at an LU1 terminal. Having written the supplied text
to the terminal, the procedure is suspended until one of the following conditions occurs:

• The user enters some data in reply.
• The supplied time limit expires.

The entered data is made available in user variables.

On the completion of &PROMPT, the system variable &ZVARCNT is set to the number of variables that the operation
creates or modifies.

Operands

This verb has the following operands:

NR
Specifies that you do not want to perform any carriage return or line feed function following the text. The print
head of the terminal is left at the end of the text.
Default: The print head is positioned at the beginning of the next line for subsequent entry of data.

NOPRT
Specifies that you want to send the Inhibit Print SCS character with the prompt text. For the terminals that support
this character, the subsequent input is not printed or displayed at the terminal. The next &WRITE or &PROMPT
automatically re-enables printing.

WAIT=nnnn.nn
Specifies that the procedure can wait for nnnn.nn seconds for the user input.
If no data is entered within the specified time, control is returned to the procedure. The &INKEY system variable is
set to a null value.
If data is entered within the specified time or if no time is specified, &INKEY contains the word ENTER.
Limits: 9999.99 maximum
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VARS=
Specifies that the input is tokenized into the nominated variables before control is returned to the procedure. Each
word of the input is tokenized into the nominated variables from left to right. If insufficient variables are provided,
some data will not be available to the procedure. Any excess variables are set to a null value. The VARS operand
can have the following values:
prefix*

Denotes that variables are generated automatically during the tokenization process, and that variable
names are 'prefix1,…,prefixn'. The RANGE operand can be specified to indicate a starting and ending
suffix number. prefix* cannot be used with other variable names.

name
Specifies the name of a variable, excluding the ampersand (&). This value can have the following
variations:
name(n)

Is similar to name, but n denotes the length of the data to be placed in the variable.
*(n)

Specifies a skip operation, where n represents the number of units to be skipped during the
tokenization process. On VARS= statements, n denotes 'skip this number of words'. An asterisk
(*) by itself is the same as *(1).

STRING=
Specifies that no tokenization is performed. The entire text of the command line is treated as a single string and
returned to the procedure in the nominated variables. The STRING operand can have the following value:
name

Specifies the name of a variable, excluding the leading &, into which the string text is put. Text is placed
into each variable up to the maximum length of that variable. This value can have the following variations:
name(n)

Specifies the name of a variable, excluding the leading &, into which the string text is put. Text is
placed into each variable for the length specified n.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the
tokenization process. On the STRING statements, n denotes 'skip this number of characters'. An
asterisk (*) by itself is the same as *(1).

ARGS
Specifies that the input is tokenized. The input is placed word by word into automatically generated variables of
the form &1 through &n. The RANGE= operand can be coded to designate a start number and optionally an end
number, which delimits the number of variables that are generated.

INPUT={ CHAR | HEX | HEXEXP }
Specifies the format of the returned data in the variables that the &PROMPT operation creates. Default is
standard character data.
If HEX is specified, it means that the data in the variables is pure hexadecimal (and therefore not directly
procurable by NCL).
HEXEXP means that the data is expanded hexadecimal. A hexadecimal byte with a value of, for example, 0A
appears in a variable as two characters 0A.
HEX and HEXEXP support provide data transparency across &PROMPT operations.

AUTONL={ YES | NO }
Specifies whether a new line character precedes the next output, if necessary, to ensure the output starts in
position 1.

 1044



 Netmaster® Shared Content Library 12.2

prompt
Specifies the text of the message to be written. Normal variable substitution is performed before sending the
message. Text is case-sensitive.

Examples: Prompt for Input

• This example tokenizes the user input:

&PROMPT ARGS Please enter your log on request

• This example puts the user input in the variable, &RESPONSE:

&PROMPT NR WAIT=900 STRING=(RESPONSE) Enter log on request ===>

Notes

When an &PROMPT statement is not outstanding, user-entered data is queued pending the next &PROMPT statement,
but only up to the 32 KB.

The text of an &PROMPT message can contain non-printable or hexadecimal characters.

Messages that are written with &PROMPT are not logged to the activity log. Use the &WRITE statement if you want to
write the information the log.

Use of the &WRITE LF=NO operand to create 'strike-over masks' on those terminals that do not support the Print Inhibit
SCS character.

If the device to which an &PROMPT message is sent responds with a multiple-element chain, &PROMPT completes
on the arrival of each chain element. Multiple &PROMPT statements must be issued to receive the entire reply from the
terminal. The &ZLU1CHN system variable indicates the position within the current chain of each message received.

&QEXIT
Terminates the current procedure and all higher levels, and optionally ends the current processing window.

&QEXIT [ NOMSG | PMENU ]

&QEXIT provides a means of ending the current processing window from within an NCL procedure. If issued, the current
procedure is terminated, all higher levels of nested procedures are ended without further processing, and the window
under which the procedure was executing is ended. If the user has only one processing window, &QEXIT terminates the
window and logs the user off.

 Operands: 

NOMSG
If the termination of the window results in a user log off, then this operand determines if the standard disconnect
message
N20005 SESSION TERMINATED AT hh.mm.ss ON daydd-mon-year FOR USERID=userid

will be issued indicating that the session has terminated. If this operand is specified then the session is terminated
without issuing the termination message.

PMENU
If you code the PMENU operand, &QEXIT terminates all processing in the current window but returns the window
to the primary menu position rather than terminating the window environment completely.

 Examples: &QEXIT 

&IF .&INKEY = .PF04 &THEN &QEXIT PMENU

&IF .&COMMAND = .LOGOFF &THEN &QEXIT
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&REMSTR
Returns the data following the first occurrence of a specified character in a supplied string.

&REMSTR (c) text

&REMSTR is a built-in function and must be used to the right of an assignment statement.

&REMSTR will scan the specified data looking for the nominated selection character and returns the data following it into
the target variable.

&REMSTR is used in conjunction with &SELSTR to split and manipulate strings of data.

&SELSTR assigns the data up to the nominated search character into the nominated variable. &REMSTR assigns the
data following the nominated search character into the nominated variable.

 Operands: 

(c)
The selection character. The scan will be terminated at the first occurrence of the character 'c'. If this character is
not found the target variable will be set to null.
The data assigned to the target variable will not include the selection character.
If the selection character is a blank then a space should be specified. Where the selection character is a blank
that is one of many successive blanks, only the first blank will be dropped. To eliminate multiple leading blanks in
a variable, use either the &LBLSTR built-in function or the &PARSE verb.

text
The string of data to be split at the specified character.

 Examples: &REMSTR 

&MMSS = &REMSTR (.) &TIME  -* If &TIME is currently

                           -* 09.23.50

                           -* then &MMSS will be set

                           -* to 23.50

 Notes: 

&REMSTR is used with data returned from full-screen panels where it is necessary to internally manipulate the data for
further processing.

Having split a string using &REMSTR, the &NBLSTR, &TBLSTR and &LBLSTR functions is used to strip leading and/or
trailing blanks as necessary. It may be desirable to use &PARSE, where complex parsing is required.

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &REMSTR is sensitive to the presence of DBCS data.

&RETCODE
Returns the current system return code or sets a new return code value.

&RETCODE [ value ]

&RETCODE may be referenced as a system variable to return the current return code value or as a verb to set a new
value.

A nested procedure can set a return code on the &END statement. On return to the higher level, &RETCODE contains the
return code value. In addition, many NCL functions can set &RETCODE as an indication of the success or otherwise of
the function.

&RETCODE is in the range 0 to 99 and is used to indicate the completion of a function performed by a nested procedure.
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When used as a verb, &RETCODE sets the value of the &RETCODE variable.

Operands:

value
A new value in the range 0 to 99 to be placed in &RETCODE.

Examples: &RETCODE

&GOSUB .GETREQ

&IF &RETCODE NE 0 &THEN +

  &DO

    &SYSMSG = &STR NO REQUESTS IN QUEUE

    &RETCODE 4

    &RETURN &SYSMSG

  &DOEND

&CONTROL FINDRC

EXEC &REQUEST 

&IF &RETCODE EQ 100 &THEN +

  &WRITE DATA=Requested Procedure &REQUEST not found

A procedure may set a value in the range 0 to 99 for &RETCODE. A value of 100 is set by the system if the &CONTROL
FINDRC option is set. This option allows a procedure to determine the success of a request for a nested procedure. If
the requested procedure does not exist and &CONTROL FINDRC is set processing continues but &RETCODE is set to a
value of 100. If &CONTROL FINDRC is not set, the requesting procedure will terminate.

If no user exit is installed, &SECCALL EXIT sets the &RETCODE to 100.

When a process is initiated, &RETCODE will have a default value of 0.

An alternative to using the &END statement to pass a return code is to use the &RETURN statement, which can return
variables to a higher nesting level, or &CONTROL SHRVARS, which allows sets of variables to be shared between
procedures.

The &RETSUB statement may be coded with a value to be set as &RETCODE. Alternatively, &RETCODE is set within the
body of the subroutine.

&RETSUB
Returns from a subroutine within a procedure.

&RETSUB [ returncode ]

Common processing routines within an NCL procedure may be placed in subroutines. Control is transferred to a
subroutine using the &GOSUB statement. The subroutine returns control to the statement following the &GOSUB by
issuing an &RETSUB statement. There is a one to one correlation between each &GOSUB and its associated &RETSUB,
allowing nested subroutine calls.

 Operands: 

returncode
A return code in the range 0 to 99 may be specified. This is available in the variable &RETCODE on return to the
calling statement. A return code outside these ranges will cause termination of the procedure.

 Examples: &RETSUB 

.GETSUB  -* subroutine to get a request from a user

   -*

   -* Subroutine processing
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   -*

 &IF &RETCODE = 4 &THEN +

     &RETSUB

   &RETSUB 0

 Notes: 

If &RETSUB is issued without a preceding &GOSUB, the statement is ignored.

If &RETSUB is specified without any other operands, any existing value of &RETCODE is retained. Thus the following are
equivalent:

&RETSUB 4

&RETCODE 4

&RETSUB

&RETURN
Returns to a higher nesting level passing the nominated variables.

&RETURN [ &var1 &var2 .... &varn ]

To return to a higher NCL nesting level, optionally passing the nominated variables.

Operands:

&var1 &var2 .... &varn
names of user variables that are to be returned to the higher nesting level. The variables must be specified
including the leading ampersand (&). Resolution of complex variables (for example, &&1) is not supported on this
statement. Any number of user variables is nominated.
Following an &RETURN statement in a nested procedure, processing will resume in the higher nesting level (the
invoking procedure). The variables specified on the &RETURN statement will then be available to this higher
level. If a variable of the same name existed in the higher level before the &RETURN statement was processed,
it will be updated to reflect the value in the lower nesting level when the &RETURN statement was processed. If
no variable of that name existed in the higher level, then a new variable will be created containing the data from
the lower level. If the variable had a null value in the lower level when the &RETURN statement was issued a null
value will also be set in the higher level when processing resumes.

Examples: &RETURN

& IF &RETCODE EQ 4 &THEN +

    &DO

     &SYSMSG = &STR DETAILS NOT ON FILE

     &RETCODE 8

     &RETURN &SYSMSG

    &DOEND

&RETCODE 0 

&RETURN &DEVICEID &DEVICELOCN &DEVICEADDR

Notes:

If no variables are nominated, the &RETURN statement acts as an &END.

An &RETURN statement processed in a non-nested NCL procedure will act as an &END statement. If &CONTROL
ENDMSG is in effect, messages indicating the return variables and their values will be generated. This allows processing
of subroutine procedures to be verified by direct invocation.
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The &RETURN statement makes it possible to develop modular procedures that perform common functions. Such
procedures is invoked passing data using the EXEC statement. Having completed processing the procedure can return
control using the &RETURN statement to return required data.

An &RETURN statement does not modify or change the names of the variables being returned. They must be referenced
in the higher level procedure using the names specified on the &RETURN statement.

An alternative to the use of variables on &RETURN, is &CONTROL SHRVARS, which allows selected groups of user
variables to be shared between nested levels.

If &CONTROL SHRVARS is in effect when a procedure is invoked, any variables specified on an &RETURN statement
are returned and will supplement any variables returned as a result of SHRVARS processing.

The &RETCODE value returned to the calling procedure, will be the value that is current at the time &RETURN is
executed.

&RSCCHECK
Returns a value indicating a user's access to resources within a specified resource group.

&RSCCHECK resource-groupresource [ resource .... resource ]

&RSCCHECK is a built-in function and must be used to the right of an assignment statement.

The resource validation facility provides a means of controlling access to installation-defined resource groups from an
NCL procedure.

If the specified resource is found within the user's scope, a value of YES is returned in the variable specified to the left of
the assignment statement.

Multiple resources within a single resource group may be tested in a single statement. When multiple resources are
tested, the user must be authorized for all the resources specified. If the user is not authorized for one or more of the
resources, a NO value is returned.

 Operands: 

resource-group
The name for the resource group containing the resources for testing. The resource-group is a mandatory
operand (resource groups are defined in the Resource List member specified in the user's UAMS record).

resource .... resource
The name for the resource to be tested. This is qualified by a network name for network resources, or by a
resource qualifier if this is present in the resource group member definition control statement.
If the resource name can contain a period (.), and no qualifier is needed, then use a leading period in the value to
indicate that there is no qualifier.

 Examples: &RSCCHECK 

&AUTH = &RSCCHECK $NMMSG NETA.NODE1 

&IF &AUTH = NO &THEN +

    &ENDAFTER &WRITE DATA=NOT AUTHORIZED

&AUTH = &RSCCHECK USERGRP resourcearesourcebresourcec

 Notes: 

The maximum length for a resource is an optional 8-character qualifier, followed by a period (.), followed by a 64-character
resource name.

If no RESOURCE LIST member is specified in the user ID record, then &RSCCHECK returns YES.

&RSCCHECK $NMMSG resource replaces &NFPMCHK resource.
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&RSCCHECK $NMCMD resource replaces &NFPVCHK resource.

&RSCCHECK $NMCMDD resource replaces &NFPDCHK resource.

&SECCALL
Communicates with the Userid Access Security Subsystem (UAMS) or your installation security exit.

&SECCALL ADD USERID=userid

             PWD=password

             FIELDS={ (nnnn,...,nnnn) | * }

           [ TYPE={ USER | GROUP } ]

           [ PREFIX=prefix ]

&SECCALL CHANGE USERID=userid 

              [ PWD=password ]

              [ NEWPWD=newpassword ]

              [ FIELDS={ (nnnn,...,nnnn) | * } |

                DETAILS={YES | NO } ]

              [ PREFIX=prefix ]

&SECCALL CHECK USERID=userid

               PWD=password

&SECCALL DELETE USERID=userid

&SECCALL EXIT DATA={ xxx ...  xxx } |

              VARS={ xxx | (xxx,...,xxx) } |

              prefix* [ RANGE=( start,end ) ] |

              ARGS [ RANGE=( start,end ) ]

&SECCALL GET USERID=userid

             FIELDS={ (nnnn,...,nnnn) | * }

           [ OPT={ KEQ | KGT | KLT } ]

           [ PREFIX=prefix ]

&SECCALL QUERY [ PREFIX=prefix ]

               [ FIELDS={ (nnnn,...,nnnn) | * } ]

&SECCALL UPDATE USERID=userid

                FIELDS={ (nnnn,...,nnnn) |  * }

              [ PREFIX=prefix ]

The &SECCALL verb provides NCL with a method of communication with the security subsystem or security exit. Security
is provided for the use of functions that potentially update the security definition of a user, that is, ADD, UPDATE, and
DELETE. The CHANGE function is restricted to changing the issuer's user password unless the user is authorized for
UAMS. The QUERY function returns the attributes that the user is using in their currently active region.

Examples: &SECCALL

&SECCALL ADD USERID=userid PWD=password FIELDS=*

&SEC0010 = NAME

&SEC0012 = LOCATION 
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&SEC0013 = 123-4567 

&SECCALL CHANGE USERID=&USERID PWD=password +

                NEWPWD=newpwd DETAILS=YES

&SECCALL CHECK USERID=&USERID PWD=password 

&SECCALL DELETE USERID=userid

&SECCALL GET USERID=userid FIELDS=(0010,0012,0013) OPT=KEQ

&SEC0010 = NEW-NAME 

&SEC0012 = NEW-LOCATION 

&SEC0013 = 123-4567 

&SECCALL UPDATE USERID=userid FIELDS=(0010,0012,0013)

&A = PARM1

&B = PARM2 

&C = PARM3 

&SECCALL EXIT VARS=(A,B,C)

Notes:

&SECCALL is designed to shield the issuing NCL procedure from any knowledge of the type of security subsystem in
operation, and provides the same function whether UAMS is in use or an installation-provided security exit is active. If a
security exit is provided, &SECCALL causes a call to that exit.

NOTE
For more information about parameters passed to the exit and information expected from the exit, see Security.

&SECCALL CHECK function can validate access by a user from the IP host to the local port. This verification is controlled
by the system parameter IPCHECK=REGISTER | NONE, which is set only during system initialization. If a user is
successfully validated by &SECCALL CHECK, with IPCHECK set to REGISTER, then the system associates their user ID
with the IP connection.

IPCHECK=REGISTER results in user IDs being recorded for IP connections by product region signon and &SECCALL
CHECK processing.

Structured Fields:

All user ID security attributes use structured fields to exchange data between NCL and the security subsystem or security
exit.

All user variables referring to structured fields that are exchanged between NCL and the security subsystem are in the
form &prefixnnn where prefix is defined by the PREFIX operand and nnn refers to a structured field that is defined for
your product region. (Structured fields referring to components and applications that are not licensed, or that have been
excluded, are not available from the security subsystem.)

For example, structured field number 0010 represents the USERID NAME. On completion of &SECCALL GET
USERID=userid FIELDS=0010, a variable exists called &SEC0010, containing the user ID of the user for which
information was requested.

If a particular structured field contains more than one subfield, one variable is returned for each subfield. In this case
the variable representing the first subfield is named in the format described previously, and the remaining subfields are
returned in variable names in the format:

&SECxxxxB 

&SECxxxxC 

... 

&SECxxxxZ

For example, structured field number 0016 represents the terminals to which a user is restricted and includes three
subfields. On completing &SECCALL GET USERID=userid FIELDS=0016, three variables exist, in the format:
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&SEC0016

&SEC0016B

&SEC0016C

Optional features can also generate structured fields to represent feature-dependent user ID attributes or privileges.

NOTE
For more information, see Security.

&SECCALL ADD
Requests the nominated user ID be added to the UAMS database or to the external security exit. UAMS authority is
required to use this function.

&SECCALL ADD USERID=userid

             PWD=password

             FIELDS={ (nnnn,...,nnnn) | * }

           [ TYPE={ USER | GROUP } ]

           [ PREFIX=prefix ]

Operands:

USERID=userid
The user ID of the user definition to be added. This user ID must be 1 to 8 characters long.

PWD=password
The initial password for this user ID. This password is used the first time the user logs on to your product region. It
is then expired and the user is requested to enter a new password.
This field is required if a user definition is being added to a local UAMS data set. It is not required if a security
exit is installed. However, if a password is supplied, it is available to the security exit. It is not required if a group
definition is being added.
The password must be 1 to 8 characters long.

FIELDS={ (nnnn,...,nnnn) | *}
Provides a list of nominated structured field values for the user ID being defined. A list of structured field values is
supplied; all fields not supplied are set to defaults. To set all structured fields, you can use an asterisk (*).

NOTE
For more information about structured fields, see the Security Guide.

The user variables that identify the structured fields in the field list must be in the form &prefixnnnn, where prefix is
defined by the PREFIX operand and nnnn is a defined structured field for this system.

TYPE={ USER | GROUP }
Defines the type of definition to be added:
TYPE=USER (the default) indicates that a user definition is to be added and represents an individual user ID
definition.
TYPE=GROUP identifies the definition being added as being a group definition. Group definitions are used to
group the security definitions for a number of users. For example, when a user's security definition is retrieved at
logon time and the user is defined with a group definition, the security attributes for the group definition are used.

PREFIX=prefix
Defines a 1- to 7-character prefix of the variables referred to by the FIELDS operand. The default is SEC.

Return Codes:

The result of the ADD function sets &RETCODE as follows:
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0
Request successful. The user definition has been added to the UAMS database, or to the external security exit.

4
Request unsuccessful. The user definition was not added to the UAMS database, or the external security exit
rejected the add. &SYSMSG is set to contain an error message indicating cause of failure.

&SECCALL CHANGE
Allows a user's password and/or user details to be changed. This function is used to change the user's password for the
user executing this function, or to force change another user's password (in this case the password is also expired). The
user's new password and/or user details must be specified.

&SECCALL CHANGE USERID=userid 

              [ PWD=password ] 

              [ NEWPWD=newpassword ] 

              [ FIELDS={ (nnnn,...,nnnn) | * } |

                DETAILS={ NO | YES } ] 

              [ PREFIX=prefix ]

Operands:

USERID=userid
The user ID of the target user for which the password is to be changed. The user ID must be 1 to 8 characters
long and defined to the security subsystem. If the user ID is other than that of the issuing user ID then the issuing
user must be authorized for UAMS.

PWD=password
The current password of the issuing user ID. The password is 1 to 100 characters long. The current password
must be supplied if the user is changing their own password. This operand is required if the issuing user is not
authorized for UAMS. If the user is authorized for UAMS and the current password is not provided then the new
password is expired and the user must change their password the next time they log on to your product region.

NEWPWD=newpassword
The new password to be used by the user the next time they log on to your product region. The new password
must be 1 to 100 characters long.

FIELDS={ (nnnn,...,nnnn) | * }
The FIELDS operand provides a list of nominated structured field values for the user ID being defined. A list of
structured field values is supplied. To set all structured fields, you can use an asterisk (*). The user variables that
identify the structured fields in the field list must be in the form &prefixnnnn, where prefix is defined by the PREFIX
operand and nnnn is a defined structured field for this system.

NOTE
For more information about structured fields, see the Security Guide.

Valid structured fields for &SECCALL CHANGE are as follows:
0011

User name
0012

User address
0013

User telephone phone number
0014

User language code
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001D
User email address

0030
User time zone name

0520
Event notification services attribute 1

0521
Event notification services attribute 2

0522
Event notification services attribute 3

0523
Event notification services attribute 4

NOTE
The FIELDS operand cannot be used in conjunction with the DETAILS operand.

DETAILS={ NO | YES }
Specifies whether user details, name, location, and phone number are to be changed.
DETAILS=NO specifies that user details are not to be changed.
DETAILS=YES indicates that the user details are to be changed. The user details are identified as the following
structured fields:

• 0011 (user name)
• 0012 (user location)
• 0013 (user phone number)
• 0014 (user language code)
• 001D (user email address)
• 0030 (user time zone name)

The user details are referred to from NCL in the form &prefix0011, &prefix0012, and &prefix0013, where prefix is
defined by the PREFIX operand.
The DETAILS operand cannot be used in conjunction with the FIELDS operand.

PREFIX=prefix
Defines a 1- to 7-character prefix of the variables referred to by the DETAILS operand. The default is SEC.

Return Codes:

The result of the CHANGE function sets &RETCODE as follows:

0
Request successful. The user's password has been successfully updated.

4
The user's password and/or user details update was unsuccessful, function unsupported.

8
The user's password and/or user details were not updated. Function supported but an error occurred. &SYSMSG
is set to contain an error message indicating cause of failure.

The &ZFDBK system variable is set as follows after the fields or user details CHANGE function:

0
User details update was successful.

4
User details update was unsuccessful.

 1054



 Netmaster® Shared Content Library 12.2

&SECCALL CHECK
&SECCALL CHECK Provides the ability to determine whether the nominated user ID and password combination would be
allowed to log on to the system in which the NCL procedure is executing.

&SECCALL CHECK USERID=userid

               PWD=password

 Operands: 

USERID=userid
The user ID of the target user for which the check is to be performed. The user ID must be 1 to 8 characters long
and defined to the security subsystem. The call is valid only for the issuing user ID.

PWD=password
The current password of the user ID. The password must be 1 to 100 characters long.

 Return Codes: 

The result of the CHECK function is indicated by the setting of &RETCODE as follows:

0
The password is correct and logon to this system would be successful.

4
The password is correct but logon would fail for other reasons. &SYSMSG is set to contain an error message
indicating the cause of the failure. The conditions under which your product region sets this return code are:

• User ID already logged on and the user is not authorized for multiple logons.
• The user ID is suspended.
• Logon not allowed from this terminal.
• Maximum users logged on.
• System is shutting down-logons have been stopped.

If a security exit is installed, the exit may refuse logons for other reasons. An appropriate error message is set in
&SYSMSG.

8
Password is correct but it has expired. Logon would succeed but the user is required to change their password.

12
Password is correct but this is a new user ID definition. Logon would succeed but the user is required to change
their password.

16
Password is invalid. Logon fails

20
User ID is unknown. Logon fails.

24
Request failed or the function is not available.

28
Password is valid but the user ID is not defined as a user on UAMS. (This applies only if a partial exit is in place.)

The return codes from the &SECCALL CHECK function are supported as documented by native UAMS processing. The
&ZFDBK system variable reflects the setting of the return code as set by the security exit.

NOTE
 For more information about these return code settings, see Security.
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 Notes: 

If a security exit is in use, the CHECK call is handled by the exit. The exit may choose to support the same return codes
for the same results, or it may not. Check the return codes supported by your security exit before using the CHECK option
of &SECCALL.

The CHECK call completing with return code 28 indicates that the security exit has verified the user ID/password
combination as valid, but the user ID is not actually defined to your product region as a valid user. In these circumstances
user ID/password validation is performed for users who may not have access to your product region but do have access
to other network applications.

If a security exit is in place, then &ZFDBK reflects the value of the return code set by the security exit. This is useful as
supplemental information to &RETCODE. For example, if a user who is not authorized for multiple signons attempts to
unlock his terminal, an &SECCALL CHECK is executed on his behalf. As the user is already signed on, &SECCALL
CHECK returns an &RETCODE of 4. If the user's password expires while the terminal is locked, &RETCODE is still 4.
It is not possible to discern from &RETCODE that the password has expired. However, in the first case, &ZFDBK is set
to 0, and with the expired password condition, it is set to 4. The $NMLOCK procedure is then able to determine that the
password has expired and react accordingly.

The call is valid only for the issuing user ID.

&SECCALL DELETE
Provides the ability to delete a nominated user definition from the UAMS database or the external security system. UAMS
authority is required to use this function.

&SECCALL DELETE USERID=userid

Operands:

USERID=userid
The user ID of the target user that is to be deleted. The user ID must be 1 to 8 characters long and defined to the
security subsystem.

Return Codes:

The result of the DELETE function is indicated by the setting of &RETCODE as follows:

0
Result successful. The user ID has been deleted.

4
Result unsuccessful. The user definition was not deleted from the UAMS database or the external security exit
rejected the exit. &SYSMSG is set to contain an error message indicating the cause of failure.

&SECCALL EXIT
The &SECCALL EXIT function provides a direct interaction between an NCL procedure and the installation's full security
exit or partial security exit.

&SECCALL EXIT DATA=xxx ...  xxx | 

              VARS={ xxx | (xxx, ...,xxx) } |

 prefix* [ RANGE=(start,end) ] |

              ARGS [ RANGE=(start,end) ]

Operands:
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DATA=xxx ... xxx
Any user variable that contains data to be passed to the security exit. Any number of variables is passed to the
exit within the limitations of the maximum NCL statement length. The data passed to the exit is segmented into
words on blanks.

VARS=
Specifies the names of the source variables to be passed to the security exit. Each variable will be passed as a
separate word to the security exit. The formats of the operands that is coded with VARS= are:

• VARS=xxx | ( xxx, ..., xxx )
The name of a variable, excluding the ampersand (&) prefix. A variable list is supplied by enclosing in brackets
multiple names separated by commas.

• VARS=prefix* [ RANGE=( start, end ) ]
Supplies the leading characters terminated by an asterisk that denote a numeric range of variables. If the
RANGE= operand is specified or allowed to default, then an ascending numeric range is generated by
concatenating the supplied prefix with a numeric suffix that is sequentially incremented within the supplied start
and end values. The start and end values must be in the range 0 to 65535.

ARGS [ RANGE=( start, end ) ]
Supplies variables in the form &1 to &n. The RANGE= operand, as described previously, is coded to designate a
start number and optionally an end number, which delimits the number of variables passed.

Return Codes:

On return from this function, &RETCODE is set to whatever return code was set (in Register 15) on return from the
security exit. This must be in the range 0 to 99.

On return from the exit, returned data is constructed into variables &1, &2 ... &n, regardless of the names of the variables
used to pass data to the exit. This function returns as many variables as there were operands passed.

Notes:

Using &SECCALL EXIT is valid only if a full or partial security exit is installed.

The NCL procedure must specify sufficient variables to hold all expected information from the security exit. Null variables
are passed to the security exit when using &SECCALL EXIT DATA=. If the exit deletes all information from one of the
variables, that variable is returned as a null variable. The procedure should be written to cater for this circumstance.

&SECCALL GET
Provides the ability to retrieve the nominated user's security attributes and privileges.

&SECCALL GET USERID=userid

             FIELDS={ (nnnn,...,nnnn) | * }

           [ OPT={ KEQ | KGT | KLT } ]

           [ PREFIX=prefix ]

 Operands: 

USERID=userid
The user ID of the target user which is to be retrieved. The user ID must be 1 to 8 characters long and defined to
the security subsystem.

FIELDS={ (nnnn,...,nnnn) | * }
Provides a list of nominated structured field values for which the security attributes for the user ID are to be
retrieved.

NOTE
For more information about structured fields, see the Security Guide.
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A list of structured field values is supplied or an asterisk (*) is used to specify that all security attributes are to
be returned. The variables are set as indicated by the required structured fields and are returned to the NCL
procedure in the form &prefixnnnn, where prefix is defined by the PREFIX operand and nnnn is a defined
structured field for this system.

OPT={ KEQ | KGT | KLT }
Indicates which record, in relation to the user ID specified in the USERID operand, is to be retrieved.
OPT=KEQ indicates that you wish to retrieve the user definition with an exact match on the specified user ID.
OPT=KGT indicates that you wish to retrieve the user definition with the lowest key value greater than the
specified user ID. A key of blanks retrieves the first user ID record on UAMS.
OPT=KLT indicates that you wish to retrieve the user definition with the highest key value less than the specified
user ID.
If a full security is installed, then the options KGT and KLT are presented to the security exit. It is up to the security
exit to decide whether to support the call and to return the correct user ID information.

PREFIX=prefix
Defines a 1- to 7-character prefix of the variables referred to by the FIELDS operand. The default is SEC.

 Return Codes: 

The result of the GET function is indicated by the setting of &RETCODE as follows:

0
Request successful. The user ID attributes are available in the user variables generically named &SECnnnn.

4
Request unsuccessful. The user ID information was not available. &SYSMSG is set to contain an error message
indicating cause of failure.

&SECCALL QUERY
Provides the ability to return the security attributes that the user is using in their current region.

&SECCALL QUERY [ PREFIX=prefix ] 

               [ FIELDS={ (nnnn,...,nnnn) | * } ]

Operands:

PREFIX=prefix
Defines a 1- to 7-character prefix of the variables referred to by the FIELDS operand. The default is SEC.

FIELDS={ (nnnn,...,nnnn) | * }
Provides a list of nominated structured field values for which the security attributes for the user ID are to be
returned.

NOTE
For more information about structured fields, see Security.

A list of structured field values is supplied, or an asterisk (*) is used to specify that all security attributes are
to be returned. The variables are set as indicated by the required structured fields and are returned to the
NCL procedure in the form &prefixnnnn, where prefix is defined by the PREFIX operand and nnnn is a defined
structured field for this system. (For more information about the FIELDS operand, see Structured Fields in this
section.)
If the FIELDS operand is omitted, then all security attributes are returned.

Return Codes:

The result of the QUERY function sets &RETCODE as follows:
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0
Request successful. The user ID attributes are available in the user variables generically named &prefixnnnn.

4
The request was unsuccessful. The &SYSMSG system variable is set to an error message indicating the cause of
failure.

Notes:

The query function is issued only by a user logged on to your product region. Default values for all structured fields are
returned if the function is issued from EASINET.

There are no calls made to either the native UAMS database or to the external security exit, as the information is obtained
from the user's current region.

If a request is made for a structured field that is part of an unlicensed or excluded feature, then the relevant variable is
null.

The following structured fields are valid for &SECCALL QUERY:

0010
Current user ID

0014
User language code

0017
User time-out control (Y/N)

0019
Multiple signon capacity (Y/N)

0020
OCS access privilege (Y/N)

0021
Broadcast Services access privilege (Y/N)

0022
Network Services access privilege (Y/N)

0023
System Support privilege (Y/N)

0025
SOLVE:FTS access privilege (Y/N)

0028
User Services procedure name

0029
User's NCL procedure library

002A
UAMS access privilege (Y/N)

002B
Operations Management privilege (Y/N)

002D
NCS access privilege (Y/N)

002E
User's SPLIT/SWAP privilege (Y/N)
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0030
User's time zone name

0050
OCS command authority level

0051
OCS Monitor status (Y/N)

0055
PPO message receipt option (Y/N)

0057, B
NPF message restriction option (Y/N)

0059
OCS MSG message receipt (Y/N)

005A
OCS unsolicited message receipt (Y/N)

0081
Information Services access (Y/N)

0100
SOLVE:FTS definition privilege (P/S/N)

0101
SOLVE:FTS private request privilege (Y/N)

0102
SOLVE:FTS system request privilege (Y/N)

0103
SOLVE:FTS private control privilege (Y/N)

0104
SOLVE:FTS system control privilege (Y/N)

0105
SOLVE:FTS private function mask (12 characters)

0106
SOLVE:FTS system function mask (12 characters)

0151
NTS access privilege (Y/N)

0180, B
AOM message delivery and routing codes

0181, D
AOM MVS SYSCMD console authority

0182
AOM MSG level (20 characters)

0510
Panel command access authority (Y/N)

0511
System services access (Y/N)

0530
TCP/IP Services access privilege (0-2)
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0580
SOLVE:NetMail access (Y/N)

0601
MODS access (Y/N)

&SECCALL UPDATE
Provides the ability to update the nominated user's security attributes and privileges. UAMS authority is required for this
function.

&SECCALL UPDATE USERID=userid

                FIELDS={ (nnnn,...,nnnn) | * }

              [ PREFIX=prefix ]

Operands:

USERID=userid
The user ID of the target user which is to be updated. The user ID must be 1 to 8 characters long and defined to
the security subsystem.

FIELDS={ (nnnn,...,nnnn) | * }
Provides a list of nominated structured field values for which the security attributes for the user ID are to be
updated.

NOTE
For more information about structured fields, see the Security Guide.

A list of structured field values is supplied, or an asterisk (*) is used to specify that all security attributes are to be
updated. The user variables expected by the UPDATE function must be in the form &prefixnnnn, where prefix is
defined by the PREFIX operand and nnnn is a defined structured field for this system and nominated in the field
list (or with an asterisk).
The following fields are not valid for &SECCALL UPDATE:

• 0010 User ID
• 0018 Last updated date/time
• 001B User/group definition type

PREFIX=prefix
Defines a 1- to 7-character prefix of the variables referred to by the FIELDS operand. The default is SEC.

Return Codes:

The result of the UPDATE function is indicated by the setting of &RETCODE as follows:

0
Request successful. The user ID information has been updated.

4
Request unsuccessful. The user ID information was not updated. The &SYSMSG system variable is set to an
error message indicating cause of failure.

&SELSTR
Returns the data preceding a specified character in a supplied string.
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&SELSTR (c) text

&SELSTR is a built-in function and must be used to the right of an assignment statement.

To scan the specified data looking for the nominated selection character and return the data up to the specified selection
character.

&SELSTR is used to split a variable at a nominated point.

&SELSTR is used in conjunction with &REMSTR to split and manipulate strings of data.

Operands:

(c)
The selection character. The scan will be terminated at the first occurrence of the character c. If this character is
not found the entire string will be assigned to the target variable. If the selection character is the first character
found, a null value will be assigned to the target variable.
If the selection character is a blank then a space should be specified.

text
The data to be scanned for the occurrence of the character c.

Examples: &SELSTR

&A = &SELSTR ( ) &1      -* select data up to first blank

&HOUR = &SELSTR (.) &TIME

Notes:

&SELSTR is ideal for use with data returned from full-screen panels where it is necessary to internally manipulate the data
for further processing.

&REMSTR acts as the converse to &SELSTR. &SELSTR assigns the data up to the specified character, while &REMSTR
assigns the data following the specified character.

&PARSE may also be used for dissecting strings.

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &SELSTR is sensitive to the presence of DBCS data.

&SETBLNK
Returns a blank string.

&SETBLNK [ length ]

&SETBLNK is a built-in function and must be used to the right of an assignment statement.

The &SETBLNK function sets a variable to blanks and optionally sets it to a specific length. If the target variable already
exists, then it will be set to blanks for the current length of the variable, if the length operand is omitted. If length is
specified, then the length of the variable will be truncated or extended as necessary.

If the target variable (to the left of the assignment statement) does not exist (a null), then one will be created and blank
filled to the specified length. If length is not specified, then the maximum length for a variable will be assumed.

Setting a length of zero will cause the variable to be deleted (set to null).

 Operands: 

length
The new length for the target variable. This may be from 0 to the maximum length of a variable.

 Examples: &SETBLNK 
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&VAR = &SETBLNK 20  

&ABC = &SETBLNK

 Notes: 

Use of &SETBLNK will destroy any data currently assigned to an existing variable.

&SETLENG
Sets the length of a variable.

&SETLENG length

&SETLENG is a built-in function and must be used to the right of an assignment statement.

The &SETLENG function forces a variable to a specific length.

If the specified length is less than the current length, the data within the variable will be truncated. If the specified length is
greater than the current length of data in the variable, trailing blanks will be added.

If the variable does not exist (a null), then it is created and padded with blanks to the specified length.

Setting a length of zero causes the variable to be deleted (set to null).

Operands:

length
The new length for the target variable. This must be in the range 0 to the maximum length of the variable.

Examples: &SETLENG

&KEY = AAABBBCCC

&KEY = &SETLENG 5  -* &KEY is set to AAABB

&NAME = &SETLENG &NAMELEN

Notes:

The &SETLENG function is ideal for setting up keys of fixed length that are to be used in subsequent file processing and
for setting fields to known lengths, perhaps to interface with other off-line systems.

Using &SETLENG can add trailing blanks to pad out existing data to the new length. If necessary, use the &TBLSTR
function to remove these trailing blanks when no longer required.

If a series of variables are to be displayed in a tabular form (for example, in a report, or as message lines on a panel), the
&OVERLAY statement is used instead.

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &SETLENG is sensitive to the presence of DBCS data.

&SETVARS
Extracts named keywords and associated data from a data string.

&SETVARS [ PREFIX=ppp ]

         [ MODFLD={ NO | YES } ]

         [ ERROR={ ABORT | CONTINUE } ]

         [ DUPLICATE={ YES | NO } ]

         [ CONCAT={ YES | NO } ]

         [ KEYWORDS=( list-of-keywords ) ]
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         [ PARMS | ARGS [ RANGE=( start,end ) ] |

           VARS=prefix* [ RANGE=( start,end ) ] |

           DATA=value ]

&SETVARS allows a procedure to analyze either a data string or a set of variables, to extract named keywords and their
associated data. &SETVARS takes data in the form keyword=data, keyword=data,…, creates variables for each keyword,
and assigns the corresponding data to it. The variable names created are (by default) the name of the keyword. However,
a prefix may be specified for the names.

Operands:

PREFIX=ppp
An optional 1- to 8-character prefix for the generated variable names. If PREFIX is not specified, the variable
created is named the same as the corresponding keyword.
If you specify a numeric prefix, all keywords must be all-numeric.

MODFLD={ NO | YES }
When set to YES, the MODIFIED attribute is reset for all existing variables, and the MODFLD attribute is set on
generated output variables.

ERROR={ ABORT | CONTINUE }
Indicates what action is to be taken if an error is found during processing of input data or variables.
ABORT indicates that the procedure is to abort. CONTINUE causes &RETCODE to be set to 8, &SYSMSG to be
set to an error message, and creation of variables to cease at the variable in error.
Any syntax errors always result in the procedure aborting, regardless of the setting of the ERROR operand.

DUPLICATE={ YES | NO})
Indicates whether duplicate keywords are allowed. The default, YES, indicates that duplicates are allowed.

CONCAT={ YES | NO }
When CONCAT=YES is specified, all the input data specified by the PARMS, ARGS, and VARS= operands
is concatenated together (without blanks), and treated as if the entire string had been specified on the DATA=
operand.
CONCAT=YES cannot be specified when DATA= is specified.

KEYWORDS=(list-of-keywords)
This is an optional list of valid keywords for input. If specified, all keywords must be found in the list. Any listed
keywords (prefixed by the optional prefix) have the associated variable deleted before processing.
Each keyword must be a valid part of a variable name and, if the specified prefix is numeric, then the keywords
must all be numeric.

PARMS
This is the default operand meaning that &1, &2, &3, from 1 to &PARMCNT, are used (that is, the parameters
supplied to the procedure).
This is similar to ARGS RANGE=(1,&PARMCNT), except that, if there are no parameters, then there are no
errors.

ARGS [ RANGE=( start,end ) ]
Indicates that numeric variables in the range are to be used as input.

VARS=prefix* [ RANGE=( start,end ) ]
Indicates that nominated prefixed variables are to be used as input.

NOTE
The previous three options mean that a set of variables is used as input. The range is processed as follows:
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• Null variables are ignored.
• Each non-null variable must be in the format: keyword=value, where the keyword and the equal sign are required and

the value (which may be null) is assigned to the prefix keyword variable, without modification.
• Duplicate and keywords list checks are done as requested.
• DATA=value

This optional operand can contain input data in the following formats:

kwd=value

kwd='value'

kwd=“value”

kwd=

or any combination of the above.
If quotes are used then they must be validly paired, and are stripped. Any double quote is singled up in a target
variable, and blanks (real ones) is placed in a variable. Otherwise data is delimited on blanks (real or embedded).

Example 1:

If your procedure is executed as follows:

EXEC MYPROC PARM1='VALUE1 VALUE2' PARM2=OPTION

the parameter string could be analyzed using &SETVARS as follows:

&SETVARS PREFIX=AA DATA=&ALLPARMS

This results in the variable &AAPARM1 containing VALUE1 VALUE2, and &AAPARM2 containing OPTION.

Example 2:

If your procedure is executed as follows:

EXEC MYPROC PARM1=VALUE PARM2=OPTION

the parameter string is analyzed using &SETVARS as follows:

&SETVARS PREFIX=AA

This results in the variable &AAPARM1 containing VALUE and &AAPARM2 containing OPTION.

Notes:

The DATA= option allows you to easily pass data to a procedure and parse it into variables, including embedded blanks.

The ERROR=CONTINUE option allows you to keep control even if the data is incorrect.

&SMFWRITE
(z/OS systems only) Writes a record to the SMF data set.

&SMFWRITE   [ TEST ] [ RECID=nnn ] 

  hexadecimal-string 
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NCL processes executing in z/OS regions could need to record SMF information for later analysis and off line processing.
You can write a procedure that creates an SMF record, holding the information that you wish to record, then use
&SMFWRITE to write the record to the SMF data set.

Operands:

TEST
Specifies that all formatting of the SMF record is to be performed but the record will not be written to SMF. Instead
the data provided is dumped to the activity log with an SMFWRITE eye catcher.

RECID=nnn
Specifies the (decimal) SMF record type to be generated. Range is 0 to 255. Default is as set by the SYSPARMS
SMFID operand.
If RECID is not specified, the following occurs:

• The default as set by the SMF Customizer Parameter Group (/PARMS) is used.
• The SMF Record Identifier field is set to the desired default value. To Display this value, use the /SYSPARM

shortcut to display the SMFID sysparm.

hexadecimal-string
The data to be written as an SMF record. This is provided in expanded hexadecimal form, that is, if the record is
to contain the characters AB, the hexadecimal string will express them as C1C2.

Example1:

The following &SMFWRITE call uses the default SMF Record Identifier value and generates the SMF data set record
containing the string set in the &MYDATA variable.

&MYDATA = &STR THIS DATA WILL BE WRITTEN TO SMF

&SMFREC = &HEXEXP &MYDATA

&SMFWRITE &SMFREC

Example 2:

The following code extract only sends the output to the product region’s activity logs as TEST output.

&MYDATA = &STR THIS TEST SMF DATA IS SENT TO LOG ONLY

&SMFREC = &HEXEXP &MYDATA

&SMFWRITE TEST RECID=132 &SMFREC

This produces the following output in the activity log:

SMFWRITE +0000 00380000 3E840003 79630107 024FC3C1  .... .d.. `... .|CA

SMFWRITE +0010 F3F1E3C8 C9E240E3 C5E2E340 E2D4C640  31TH IS T EST SMF

SMFWRITE +0020 C4C1E3C1 40C9E240 E2C5D5E3 40E3D640  DATA IS SENT TO

SMFWRITE +0030 D3D6C740 D6D5D3E8                    LOG ONLY

Notes:

• The header of the SMF record is created by the &SMFWRITE verb.
• hexadecimal-string is compressed by the &SMFWRITE verb. The use of the &HEXEXP built-in function assists in the

formatting of hexadecimal data strings prepared for &SMFWRITE.
• Enter /SYSPARM to access the SMFTRACE system parameter.
• The SMFTRACE system parameter (/SYSPARM at the command prompt), when set to YES, can be used to

dynamically request the writing of the SMF record to the activity log. It is done regardless of the TEST operand
specification. When the TEST operand is specified on the &SMFWRITE verb, the SMF record is written to the activity
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log only, regardless of the SMFTRACE system parameter setting. Normally, only background users can write data to
SMF using &SMFWRITE verb. The SMF record is written to the activity log regardless of the authorization. Message
N25B02 is logged if authorization fails.

• &SMFWRITE operates only if your product region is running as an authorized task.

Return Codes:

On completion, &RETCODE is set to one of the following values:

0
Operation was successful. &ZFDBK = SMF return code.

4
SMF inactive. &ZFDBK = SMF return code.

8
SMF operation failed. &ZFDBK = SMF return code.

12
Invalid system for request or not APF authorized.

16
User is not authorized for request.

&SNAMS CANCEL
The &SNAMS CANCEL verb cancels an outstanding MDS request. Effectively, an MDS error message is generated and
sent to the responder, indicating that the requester no longer requires a reply.

All MDS replies already received by SNAMS on behalf of the canceled request are discarded. The senders of these
messages are not informed of this situation.

This verb has the following format:

&SNAMS CANCEL ID=requestid

 Operands: 

ID=requestid
Specifies the identifier of the outstanding request to cancel. Its value was returned in the &ZSNAMID variable
when the outstanding MDS request was issued using the &SNAMS SEND verb.

 Return Codes: 

 &RETCODE  &ZFDBK   Meaning 
0 0 Request canceled, no MDS replies 

1 Request canceled, MDS replies discarded 
4 0 Not an outstanding request, no MDS replies

1 Not an outstanding request, MDS replies
discarded 

For &RETCODE 0, an MDS error is sent to the responder.

&SNAMS DEREGISTER
The &SNAMS DEREGISTER verb deregisters a registered NCL application from SNAMS.
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A registered NCL application uses this option to deregister itself from SNAMS. Consequently, it is no longer a valid
destination for incoming MDS-MUs. Messages already received by the MDS Router on behalf of this application are
discarded; the senders are not informed of this situation.

Deregistration also flushes active transactions for which the deregistered application is the responder. Partner applications
are informed of this deregistration through an MDS error (sense code X'08A90003' for unit-of-work canceled).

If the application has registered interest in focal point updates with MS-CAPS (that is, it is an entry point application) or if
it is registered as a focal point application, then deregistration signifies the end of such roles. Active entry point nodes are
informed of the deregistration through an MDS error (sense code X'08A80003' for unknown application name).

This verb has the following format:

&SNAMS DEREGISTER 

     [ NAME=applicationname | ID=registrationid ]

 Operands: 

NAME=applicationname
Specifies the name of the application to deregister. The operand is not required but, if supplied, the ID= operand
cannot be specified. If both NAME= and ID= operands are omitted, all applications registered by the requesting
NCL process are deregistered.
Limit: 1 through 32 characters in length

ID=registrationid
Specifies the non-zero registration identifier returned in the &ZSNAMID system variable for the registered
application. This operand is not required but, if supplied, the NAME= operand cannot be specified. If both NAME=
and ID= operands are omitted, all applications registered by the requesting NCL process are deregistered.

 Return Codes: 

 &RETCODE  &ZFDBK   Meaning 
0 0 Applications deregistered successfully 
4 0 Application not registered by this process

For &RETCODE 8, the &SYSMSG variable contains an error message.

 Notes: 

Deregistration can trigger the following EDS system configuration notification events:

• $$SNAMS.APPL.DEREGISTER
This is always generated for application deregistration. The resources for this event are, respectively, the application
routing name and the local node name.

• $$SNAMS.FP.INACTIVE.LOCAL
This is generated if it was registered as a focal point application. The resources are respectively, the MS category and
the focal point address.

• $$SNAMS.EP.INACTIVE
This is generated for each entry point within the sphere of control of the local node for the MS category registered by
the application. The resources are respectively the MS category and the entry point node name.

Processes that are profiled for the receipt of the events have the message N00102 queued to their response queues and
accessible using the &INTREAD statement. The resources for this message are formatted as follows:

Application routing name, or MS category
Is a hexadecimal quoted string if it is an SNA-architected value, that is, a 4-byte value containing non-displayable
characters (for example, '23F0F3F1'x). Otherwise, it is formatted as a text string (for example, USERAPPL).
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Node name
Contains the network identifier and the NAU name, separated by a period (for example, NETID.NAUNAME).

Focal point address
Contains the network identifier, NAU name, and focal point application routing name, each separated by a period
(for example, NETID.NAUNAME.'23F0F3F1'x).

&SNAMS RECEIVE
The &SNAMS RECEIVE verb receives an MDS-MU that is a reply or error message.

An NCL application uses this option to receive an MDS request (if explicitly registered), an MDS reply (if a requester)
following a previous SEND operation, or an MDS error message.

This verb has the following format:

&SNAMS RECEIVE MU=mdo

             [ ID=requestID ] 

             [ WAIT=nnn ]

 Operands: 

MU=mdo
Specifies the target MDO for the MDS-MU received. The value is a stem name or a compound MDO name.

ID=requestid
(Optional) Specifies the message identifier.
When omitted, SNAMS returns the first MDS-MU received on behalf of this NCL process.
If supplied, it is the request identifier for an outstanding &SNAMS SEND request, or the registration identifier of
an application registration. Both of these identifiers are returned in the &ZSNAMID system variable after their
respective &SNAMS requests.

WAIT=nnn
Specifies the time, in seconds (for example, 15) or seconds and hundredths (for example, 1.25), for which the
procedure is prepared to wait for the arrival of an MDS-MU. If one is not available before this interval expires, the
receive request is canceled and an unsuccessful return code results (that is, &RETCODE is set to 12).

 Return Codes: 

 &RETCODE  &ZFDBK   Meaning 
0 0 MDS-MU received successfully 
4 0 Request cannot be satisfied - no

outstanding request
8 0 Data is invalid for the specified MDO

(mapped) 
12 0 Request timed out - no data

For &RETCODE 0, the &ZSNAMID variable contains the message identifier for the MDS-MU received. This value is
the request identifier for an outstanding &SNAMS SEND request; otherwise, the registration identifier of the receiving
application. 

For &RETCODE 8, the &SYSMSG variable contains an error message.

 Notes: 

NOTE
This verb affects outstanding &SNAMS RECEIVE_NOTIFY requests as follows:
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• A request for a specific message cancels outstanding RECEIVE_NOTIFY requests for nonspecific messages, and
requests for that particular message.

• A request for a nonspecific message cancels all outstanding RECEIVE_NOTIFY requests.

&SNAMS RECEIVE_NOTIFY
The &SNAMS RECEIVE_NOTIFY verb notifies the procedure when data is available to be received.

This option is an asynchronous request which enables the procedure to continue execution and is notified of data arrival
by a notification event being queued to the internal environment of the procedure. This request returns no data. When the
notify event is received the &SNAMS RECEIVE request is used to access any data that arrived.

This verb has the following format:

&SNAMS RECEIVE_NOTIFY [ ID=requestid ]

 Operands: 

ID=requestid
(Optional) Specifies the message identifier.
When omitted, SNAMS issues a notification for the first MDS-MU received on behalf of this NCL process.
If supplied, it is the request identifier for an outstanding &SNAMS SEND request or the registration identifier of
an application registration. Both of these identifiers are returned in the &ZSNAMID system variable after their
respective &SNAMS requests.

 Return Codes: 

 &RETCODE  &ZFDBK   Meaning 
0 0 Request successful 
4 0 Request cannot be satisfied - no

outstanding request

 Notes: 

This verb affects outstanding &SNAMS RECEIVE_NOTIFY requests in one of the following ways: 

• A request for a specific message cancels outstanding RECEIVE_NOTIFY requests for nonspecific messages
• A request for a nonspecific message cancels all outstanding RECEIVE_NOTIFY requests for specific messages

Thus at any instance, either multiple RECEIVE_NOTIFY requests for specific messages, or a single nonspecific
RECEIVE_NOTIFY request is outstanding. When the request is satisfied the following message is placed on the request
queue of the internal environment for the NCL procedure:

N00101 NOTIFY: SNAMS EVENT: RECEIVE RESOURCE: &ZSNAMID

where the value &ZSNAMID is the message identifier, that is, the request identifier for an outstanding &SNAMS SEND
request, or the registration identifier of the destination application.

&SNAMS REGISTER
The &SNAMS REGISTER verb registers an application with SNAMS.

An NCL application uses this option to register itself with SNAMS. Once registered, it is deemed to be a valid destination
for MDS-MUs.

The application can optionally register a category for which it intends to be the local focal point. This registration indicates
to MS_CAPS that the local node can negotiate for the role of a focal point for that category in an MS Capabilities
exchange.
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Alternatively, the application can register interest in a category to receive focal point updates from MS_CAPS. This option
however, is unnecessary for applications that use such notification messages solely to obtain addressing details, to send
MDS-MUs to the active focal point. The &SNAMS SEND verb provides an option for sending MDS-MUs to the focal point
of a specified category, eliminating the need for applications to track focal point activation/deactivation.

This verb has the following format:

&SNAMS  REGISTER NAME=  applicationname

              [ APPLID=routingname ]

              [ CATEGORY=fpcategory [ TYPE={ FP | FPN } ] ]

 Operands: 

NAME=applicationname
(Mandatory) The name of the application being registered and must be 1 through 32 characters long. If the
APPLID= operand is not supplied, the first eight characters of this name are used as the routing name. Otherwise
it is purely a descriptive name known only to the local system.

APPLID=rountingname
This operand, if supplied, is the name recognized by SNAMS as a potential target application for incoming MDS-
MUs. If omitted, the first 8 bytes of the NAME= operand is used as the routing name. This operand is designed
for SNA-architected applications with nondescriptive names (for example, '23F0F3F1'X). The value must be four
bytes specified as a hexadecimal quoted string.

CATEGORY=fpcategory [ TYPE={ FP | FPN } ]
The CATEGORY operand indicates the focal point category for the TYPE= operand. The operand is not required,
but if supplied, it must be one through eight characters long and specified as a hexadecimal quoted string.
TYPE={ FP | FPN }

Indicates the role of the registered application with respect to the category specified for the CATEGORY=
operand. This operand itself is optional. If supplied, the CATEGORY= operand must be specified.
TYPE=FP registers the application as the local focal point for the specified category. This registration
authorizes MS-CAPS to accept negotiations with remote nodes aimed at establishing the local node as
the focal point for that category, and with this application acting as the focal point application.
TYPE=FPN indicates to MS_CAPS that this application wishes to be notified of all focal point updates for
the specified category.
Default: FP

 Return Codes: 

 &RETCODE  &ZFDBK   Meaning 
0 0 Registration successful 
4 0 Duplicate registration for this process
8 0 Application registered by another process 

1 Supplied details conflict with an existing
registration 

For &RETCODE 0 and 4, the &ZSNAMID variable contains a non-zero application registration identifier.

For &RETCODE 8, the &SYSMSG variable contains a system error message.

 Notes: 

New registrations trigger the following EDS system configuration notification events:

• $$SNAMS.APPL.REGISTER
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This is generated when the application is registered for the first time. The resources for this event are, respectively, the
application routing name and the local node name.

• $$SNAMS.FP.ACTIVE.LOCAL
This is generated if the registration is for a focal point application. The resources for this event are respectively, the MS
category and the focal point address.

Processes that are profiled for the receipt of the events have the message N00102 queued to their response queues and
accessible using the &INTREAD statement. The resources for this message are formatted as follows:

Application routing name, or MS category
Is a hexadecimal quoted string if it is an SNA-architected value, that is, a 4-byte value containing non-displayable
characters (for example, '23F0F3F1'x). Otherwise, it is formatted as a text string (for example, USERAPPL).

Node name
Contains the network identifier and the NAU name, separated by a period (for example, NETID.NAUNAME).

Focal point address
Contains the network identifier, NAU name, and focal point application routing name, each separated by a period
(for example, NETID.NAUNAME.'23F0F3F1'x).

&SNAMS SEND
The &SNAMS SEND verb sends a formatted MDS-MU request, reply, or error to a nominated target application or focal
point. In addition to the application data GDS variable, the following MDS-MU Routing Information GDS variable (X'1311')
contents must be present:

• Origin application name (if it is not registered)
• Destination application name (if not sending to a focal point)
• MDS-MU type (Request or Reply or Error)
• MDS-MU flags (First Message/Last Message)
• Origin and destination network identifier and NAU name, if omitted, default to values of the local node
• Origin application name, if omitted, defaults to that of the last registered application

If the MDS-MU is destined for a focal point, destination values in the MDS-MU header are set to those destinations of the
active focal point for the supplied category.

If the MDS_MU is flagged as the FIRST message, the Agent Unit of Work Correlator GDS variable (X'1549') is not
required (SNAMS generates one for it). Otherwise, Agent Unit of Work Correlator is mandatory (that is, for MDS replies).

This verb has the following format:

&SNAMS SEND MU=mdo [ CATEGORY=fpcategory ]

 Operands: 

MU=mdo
Specifies the name of the MDO that contains a formatted MDS-MU to send. The value is a stem name or a
compound MDO name.

CATEGORY=fpcategory
(Optional) If specified, must be one through eight characters long-it is a hexadecimal quoted string. The MDS-MU
is sent to the active focal point application for this category, with respect to the original application.
The active focal point is determined as follows:

• A local focal point exists on the same system:
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If the origin application is the local focal point application itself, ASM concludes that the MDS-MU is sourced
from a nested focal point and targeted at the nesting, or remote focal point. The assigned focal point is
selected as its destination. Otherwise, ASM sends the MDS-MU to the local focal point application.

• No local focal point exists:
The MDS-MU is sent to the assigned focal point, if one is active.

 Return Codes: 

 &RETCODE  &ZFDBK   Meaning 
0 0 Send request accepted 
4 0 Focal point is unavailable
8 0 MDS-MU header format exception 

1 MDS routing exception 
2 Request rejected by internal application 
3 Invalid origin node 

For &RETCODE 0, if it is an MDS-MU request that expects one or more MDS-MU replies (that is, it is not flagged as the
LAST message), the &ZSNAMID variable contains a non-zero request identifier, which is used on subsequent &SNAMS
RECEIVE verbs for correlating replies.

For &RETCODE 8, the &SYSMSG variable contains an error message. A sense code is also returned for &ZFDBK 0 and
1.

 Notes: 

Although SNAMS can accept the SEND request, it does not guarantee delivery of the MDS-MU to a remote destination. If
delivery failed for one reason or another, an MDS error message is returned.

MDS replies, if any, are delivered to the initiator of the request and not the registered receiver of the destination
application. Thus, the origin application of MDS requests need not be registered with SNAMS. MDS errors however, are
delivered to the registered receiver if it does not correlate to an outstanding request. Thus, if the origin application is not
registered, errors are lost.

&SOCKET ACCEPT
Services incoming connection requests.

&SOCKET ACCEPT ID=socket_id [TYPE={SYNC | ASYNC}]

ACCEPT is used by a server application to accept incoming connection requests from a client and create a new socket.

 Operands: 

ID=socklet_id
Specifies the identity of the socket created by &SOCKET REGISTER.

TYPE={SYNC | ASYNC}
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request. If TYPE=ASYNC
is specified, the verb returns control immediately, and a notification message is queued to the dependent
environment when ACCEPT completes:
N00101 NOTIFY: TCP/IP EVENT: ACCEPT RESOURCE: RC=rc RSN=rsn ERR=errno VERRIN=vendor_info

 ID=new_socket_id

NOTE
ID= is omitted if the ACCEPT fails.
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 Examples: &SOCKET ACCEPT  

&SOCKET ACCEPT ID=&SOCKETID TYPE=SYNC

 Return Codes: 

0
Accept successful

8
Accept failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

NOTE
When you are writing a server application, use &SOCKET REGISTER to start listening for incoming connection
requests.

You would normally start another NCL process to handle the new connection and use &SOCKET TRANSFER_REQUEST
to pass the connection to that process.

The &ZSOCID system variable contains the socket number to be used for communications with the client.

The port number and IP address of the remote system are available by referencing the &ZSOCPRT and &ZSOCHADR
system variables.

Use TYPE=ASYNC so that your NCL process does not wait for connection requests in &SOCKET ACCEPT.

The &SOCKET ACCEPT verb is executed only by the server in client/server applications.

&SOCKET CLOSE
Closes the socket specified by the socket ID.

&SOCKET CLOSE ID=socket_id

CLOSE indicates that the NCL process has finished using the socket.

 Operands: 

ID=socklet_id
(Mandatory) Specifies the identifier of the socket to be closed.

 Examples: 

&SOCKET CLOSE ID=&NSOCKID

 Return Codes: 

0
Close successful

8
Close failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

NOTE
Use &SOCKET CLOSE on sockets created by &SOCKET OPEN, CONNECT, and ACCEPT.

&SOCKET CONNECT
Connects a process to a server.
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&SOCKET CONNECT 

      { ADDRESS=ip_address | HOSTNAME=host_name } 

        PORT=port_id

      [ WAIT={ time | 30 } ] 

      [ TYPE={ SYNC | ASYNC }]

CONNECT attempts to establish a connection to the server, at the host specified by IP address or host name on the
specified port number.

 Operands: 

ADDRESS=ip_address
Specifies the IP address of the host.

HOSTNAME=host_name
Specifies the name of the host to which you are connecting.

PORT=port_id
(Mandatory) Specifies the TCP port number that the server is waiting on for client connections. TCP port numbers
range from 0 to 65535.

WAIT={ time | 30 }
Specifies the time (in seconds)to wait for the host to respond. The default value is 30 seconds.

TYPE={ SYNC | ASYNC }
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request.
If TYPE=ASYNC is specified, WAIT cannot be specified.
If TYPE=ASYNC is specified, the verb returns control immediately, and a notification message is queued to the
dependent environment when CONNECT completes:
N00101 NOTIFY: TCP/IP EVENT: CONNECT RESOURCE: RC=rc RSN=rsn ERR=errno VERRIN=vendor_info

 ID=new_socket_id **addr/name**

where **addr/name** is set to the destination specified on the CONNECT request (that is, either
ADDRESS=ip_address or HOSTNAME=host_name)

NOTE
ID= is omitted if the CONNECT fails.

 Examples: &SOCKET CONNECT 

&SOCKET CONNECT ADDRESS=172.24.91.45 PORT=&PRT 

&SOCKET CONNECT HOSTNAME=TESTMVS1 PORT=&PRT

 Return Codes: 

0
Connect successful

8
Connect failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

The verb is executed only by the client in client/server applications using TCP sockets.

The &ZSOCID system variable contains the socket number to be used for communications with the server.

&SOCKET GETHOSTBYADDR
Obtains name information for a specified host.

&SOCKETGETHOSTBYADDR ADDRESS=ip_address
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                   [ MDO=mdo_name ] 

                   [ WAIT=time ] 

                   [ TYPE={SYNC | ASYNC} ]

GETHOSTBYADDR is used to obtain the real name of the host at an IP address specified by the ADDRESS operand.

 Operands: 

ADDRESS=ip_address
(Mandatory) Specifies the IP address of the host about which information is required. No alias name information is
returned.

MDO=mdo_name
Specifies the name of the Mapped Data Object (MDO) into which information about the host is to be formatted.
The MDO is mapped by the $NMTCPHE map.

WAIT=time
Specifies the time (in seconds)to wait for the host to respond. The default value is 30 seconds.

TYPE={SYNC | ASYNC}
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request.
If TYPE=ASYNC is specified, WAIT cannot be specified.
If TYPE=ASYNC is specified, the verb returns control immediately, and a notification message is queued to the
dependent environment when GETHOSTBYADDR completes:
N00101 NOTIFY: TCP/IP EVENT: GETHOSTBYADDR RESOURCE: RC=rc RSN=rsn ERR=errno VERRIN=vendor_info

 ADDRESS=ip_address

The return MDO is available in $INT.USERMDO after &INTREAD receives the message.

 Examples: &SOCKET GETHOSTBYADDR  

&SOCKET GETHOSTBYADDR ADDRESS=172.24.91.45 

&WRITE NAME=&ZSOCHNM IPADDRESS=&ZSOCHADR

 Return Codes: 

0
Get successful

8
Get failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

NOTE
The information returned is set into the following NCL variables:

NOTE
&ZSOCHNM contains the host name.

• &ZSOCFHNM contains the full name of the host.
• &ZSOCHADR contains the IP address of the host.

&SOCKET GETHOSTBYNAME
Obtains name and address details for a specified host.

&SOCKET GETHOSTBYNAME HOSTNAME=host_name 

 [ MDO=mdo_name ] 
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 [ WAIT=time ] 

 [ TYPE={SYNC | ASYNC} ]

GETHOSTBYNAME is used to obtain the IP address and, if an alias name is used in the HOSTNAME parameter, the full
real name of a specific host.

Operands:

HOSTNAME=host_name
(Mandatory) Specifies the name of the host about which information is required. If an alias name is used both the
full real name and full alias name of the host are returned. If a real name is specified no alias name information is
returned.

MDO=mdo_name
Specifies the name of the Mapped Data Object (MDO) into which information about the host is to be formatted.
The MDO is mapped by the $NMTCPHE map.

WAIT=time
Specifies the time (in seconds) to wait for the host to respond. The default value is 30 seconds.

TYPE={SYNC | ASYNC}
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request.
If TYPE=ASYNC is specified, WAIT cannot be specified.
If TYPE=ASYNC is specified, the verb returns control immediately, and a notification message is queued to the
dependent environment when GETHOSTBYNAME completes:
N00101 NOTIFY: TCP/IP EVENT: GETHOSTBYNAME RESOURCE: RC=rc RSN=rsn ERR=errno

 VERRIN=vendor_info HOSTNAME=host_name

The return MDO is available in $INT.USERMDO after &INTREAD receives the message.

Examples: &SOCKET GETHOSTBYNAME

&SOCKET GETHOSTBYNAME HOSTNAME=TESTMVS1 

&WRITE NAME=&ZSOCHNM IPADDRESS=&ZSOCHADR

Return Codes:

0
Get successful

8
Get failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

Notes:

The information returned is set into the following NCL variables:

• &ZSOCHNM contains the host name.
• &ZSOCFHNM contains the full name of the host.
• &ZSOCHADR contains the IP address of the host.

&SOCKET OPEN
Creates a UDP socket.

&SOCKET OPEN [ PORT=port_id ]

OPEN is used to create a socket with a specified UDP port.
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 Operands: 

PORT=port_id
Specifies the port number to be associated with the new socket. Port numbers have a range of 0 to 65535 with
the default being 0, in which case the system allocates its own port number.

 Examples: &SOCKET OPEN 

&SOCKET OPEN PORT=&PRT

 Return Codes: 

0
Open successful

8
Open failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

This verb is executed only by applications that want to use UDP sockets.

You need to do an &SOCKET OPEN before using &SOCKET SEND_TO or &SOCKET RECEIVE_FROM.

The information returned is set into the following NCL variables:

• &ZSOCID contains the socket number to be used for communications.
• &ZSOCPRT contains the UDP port number associated with the socket.

Some TCP/IP interfaces, for example Fujitsu TISP, have special requirements regarding pre-definitions of ports.

&SOCKET PING
Tests connectivity with a specified host.

&SOCKET PING

 { ADDRESS=ip_address | HOSTNAME=host_name }

 [ PACKETSIZE=nn ]

 [ COUNT=nn ]

 [ MDO=mdo_name ]

 [ GETNAME={ YES | NO } ]

 [ WAIT=time ]

 [ TYPE={ SYNC | ASYNC }]

PING is used to send an echo request to a host specified either by the ADDRESS or HOSTNAME parameter, and waits a
specified period of time for a response from the host.

 Operands: 

ADDRESS=ip_address
Specifies the IP address of the host.

HOSTNAME=host_name
Specifies the name of the host.

PACKETSIZE=nn
Specifies the length of the packets to send to the host. This value must be in the range of 16 to 2048 bytes. The
default value is 64.

COUNT=nn
Specifies the number of times to execute the ping. This value must be in the range of 1 to 999. The default value
is 1.
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MDO=mdo_name
Specifies the name of the Mapped Data Object (MDO) to receive the statistical information collected by this verb.
The MDO is mapped by the $NMTCPPG map.

GETNAME={ YES | NO }
If the default value YES is used the name of the destination host is resolved.

WAIT=time
Specifies the time (in seconds) to wait for the host to respond. The default value is 30 seconds.

TYPE={SYNC | ASYNC}
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request.
If TYPE=ASYNC is specified, WAIT cannot be specified.
If TYPE=ASYNC is specified, the verb returns control immediately, and a notification message is queued to the
dependent environment when each PING completes:
N00101 NOTIFY: TCP/IP EVENT: PING RESOURCE: RC=rc RSN=rsn ERR=errno VERRIN=vendor_info

 RESULT=**result_type**  **addr/name**

where:
**result_type** is PARTIAL (intermediate result) or FINAL (final result)
**addr/name** is set to the destination specified on the PING request (that is, either ADDRESS=ip_address or
HOSTNAME=host_name)
The return MDO is available in $INT.USERMDO after &INTREAD receives the message.

 Examples: &SOCKET PING 

&SOCKET PING HOSTNAME=TESTMVS1 MDO=MDO1 COUNT=&COUNT WAIT=30

 Return Codes: 

0
Ping successful

4
Ping timed out

8
Ping failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

NOTE
The information returned is set into the following NCL variables:

• &ZSOCHNM contains the host name.
• &ZSOCFHNM contains the full name of the host.
• &ZSOCHADR contains the IP address of the host.

Some interfaces may not support &SOCKET PING. In this case, &ZFDBK is set to 36 and &ZSOCERRN to 7
(EUNSUPP). The &ZTCPSUPP function is used to test if &SOCKET PING is supported.

&SOCKET RECEIVE
Receives data from a TCP socket specified by the socket ID.

&SOCKET RECEIVE

        ID=socket_id

 { MDO=mdo_name |

   VARS={ name | (name,name,... name) [SEGMENT] } |

 { ARGS | VARS=prefix* } [ RANGE=(start,end) ] [SEGMENT] }
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 [ LENGTH=0..4 ]

 [ WAIT=time ]

 [ TYPE={ SYNC | ASYNC } ]

RECEIVE is used to receive data on a nominated TCP socket. The socket must have been connected to a foreign host by
using &SOCKET CONNECT, or &SOCKET ACCEPT.

 Operands: 

ID=socklet_id
(Mandatory) Specifies the identifier of the socket to be used for communication.

MDO=mdo_name
Specifies the name of the Mapped Data Object (MDO) into which data will be received.

VARS={ name | (name,name,... name) }
Specifies the names of the variables to be the target of the RECEIVE operation. If insufficient variables are
provided, some data will not be available to the procedure. Excess variables are set to a null value.
SEGMENT

Specifies that there is no delimiter character but that the parsed string will be placed into the receiving
variables in segments that correspond to the length of the individual variables. The length defaults to the
maximum variable length unless overridden by length specifications in a variable list.

ARGS | VARS=prefix*
Specifies that the receive operation modifies or creates variables in a numeric range (&1 through &n for
ARGS, prefix1 through prefixn for VARS) depending on how many are needed to satisfy the operation.

RANGE=(start,end)
The RANGE operand is coded to designate a start number and an end number to delimit the number of variables
generated. The start and end values must be in the range 1 to 32767 and the end value must be equal to or
greater than the start value.

LENGTH=0..4
Specifies the length of the received data prefix that contains the data length. The LENGTH operand is useful
when incoming messages are prefixed by the length of the rest of the message. The LENGTH value tells the
&SOCKET verb the length of the prefix, not the length of the data.
The default value is 4. If a value other than 0 is used, the receive will complete only when all of the data specified
by the data prefix length is received by the verb (see Notes).

WAIT=time
Specifies the period of time (in seconds) to wait for the receive to be completed. The default value is 0, meaning
to wait until there is a successful receive.

TYPE={SYNC | ASYNC}
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request.
If TYPE=ASYNC is specified, WAIT cannot be specified.
If TYPE=ASYNC is specified, the verb returns control immediately.
If data is immediately available, return code 0 is set, and VARS or MDO contain the data.
If no data is immediately available, return code 12 is set, and a notification message is queued to the dependent
environment when data is available:
N00101 NOTIFY: TCP/IP EVENT: RECEIVE RESOURCE: RC=rc RSN=rsn ERR=errno VERRIN=vendor_info ID=socket_id

After receiving this message, the procedure performs another RECEIVE with the same parameters to obtain the
data.

 Examples: &SOCKET RECEIVE 

&SOCKET RECEIVE LENGTH=2 ID=&NSOCKID VARS=R* WAIT=300

 Return Codes: 
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0
Receive successful

4
Receive timed out

8
Receive failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

12
Wait for notification of data availability

When null data is received, the connection has been terminated.

 Notes: 

NOTE
TCP protocol makes packets of the data in discriminately-it does not retain the boundaries between sends. This
means that an application may do five sends and the application on the remote end may do 10 receives to get
all of the data. There is no correlation between the number and size of sends at one end and the number and
size of receives at the other end.

If you are communicating with another NCL process using &SOCKET, the LENGTH value should match on both the
SEND and RECEIVE verbs at both ends of the connection.

The LENGTH value is in network byte order (that is, the most significant byte first). If you are communicating with a
machine that uses a different byte order to the network (for example, Intel X86), the machine you are communicating with
needs to ensure that it sends and receives lengths in the correct format.

If the LENGTH value specified in the RECEIVE parameters does not match the incoming data, unexpected results might
occur.

The &SOCKET RECEIVE verb is executed only by the client/server applications that are using TCP sockets.

&SOCKET RECEIVE_FROM
Receives data from a UDP socket specified by the socket ID.

&SOCKET RECEIVE_FROM

        ID=socket_id

      { MDO=mdo_name |

        VARS={ name | (name,name,... name) [SEGMENT] } |

        { ARGS | VARS=prefix* } [ RANGE=(start,end) ] [SEGMENT] }

      [ WAIT=time ]

      [ TYPE={ SYNC | ASYNC } ]

RECEIVE_FROM is used to receive data from a UDP socket.

 Operands: 

ID=socklet_id
(Mandatory) Specifies the identifier of the socket to be used for communication.

MDO=mdo_name
Specifies the name of the Mapped Data Object (MDO) into which information about the host is to be formatted.

VARS={ name | (name,name,... name) }
Specifies the names of the variables to be the target of the receive operation. If insufficient variables are provided,
some data will not be available to the procedure. Excess variables are set to a null value.
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SEGMENT
Specifies that there is no delimiter character but that the parsed string will be placed into the receiving variables
in segments that correspond to the length of the individual variables. The length defaults to the maximum variable
length unless overridden by length specifications in a variable list.

ARGS | VARS=prefix*
Specifies that the receive operation modifies or creates variables in a numeric range (&1 through &n for
ARGS, prefix1 through prefixn for VARS) depending on how many are needed to satisfy the operation.

RANGE=(start,end)
The RANGE operand is coded to designate a start number and an end number to delimit the number of variables
generated. The start and end values must be in the range 1 to 32767, and the end value must be equal to or
greater than the start value.

WAIT=time
Specifies the period of time (in seconds) to wait for the receive to be completed. The default value is 0, meaning
to wait until there is a successful receive.

TYPE={SYNC | ASYNC}
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request. If TYPE=ASYNC is
specified, WAIT cannot be specified. If TYPE=ASYNC is specified, the verb returns control immediately. If data is
immediately available, return code 0 is set, and vars/MDO contain the data. If no data is immediately available,
return code 12 is set, and a notification message is queued to the dependent environment when data is available:
N00101 NOTIFY: TCP/IP EVENT: RECEIVE_FROM RESOURCE: RC=rc RSN=rsn ERR=errno VERRIN=vendor_info

 ID=socket_id

After receiving this message, the procedure performs another RECEIVE_FROM with the same parameters to
obtain the data.

 Examples: &SOCKET RECEIVE_FROM 

&SOCKET RECEIVE_FROM ID=&NSOCKID VARS=R* WAIT=300

 Return Codes: 

0
Receive_from successful

4
Receive_from timed out

8
Receive_from failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

12
Wait for notification of data availability

 Notes: 

The &SOCKET RECEIVE_FROM verb is executed only by applications that are using UDP sockets.

The information returned is set into the following NCL variables:

• &ZSOCHNM contains the name of the data's source host.
• &ZSOCFHNM contains the full name of the data's source host.
• &ZSOCHADR contains the IP address of the data's source host.
• &ZSOCPRT contains the port number associated with the source socket on the remote host.

&SOCKET REGISTER
Registers a socket.
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&SOCKET REGISTER [ PORT=port_id ] [ CONVLIM=nn ]

REGISTER is used by a server application to obtain a socket, bind it to a specified TCP port, and issue a listen on the
socket, specifying the queue depth given by the CONVLIM parameter.

 Operands: 

PORT=port_id
Specifies the TCP port number to be used by the socket. Port numbers range from 1 to 65535, with the default
being 0, in which case the system allocates its own port number. (See Notes below.)

CONVLIM=nn
Specifies the limit for waiting conversations, this being the maximum number of clients that is waiting for their
connection request to be ACCEPTED at any one time. The default value is 100.

 Examples: &SOCKET REGISTER 

&SOCKET REGISTER CONVLIM=10 PORT=&PRT

 Return Codes: 

0
Register successful

8
Register failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

The &SOCKET REGISTER is executed only by the server in client/server applications.

Usually a server application will have an NCL process handling a socket created by &SOCKET REGISTER and using
&SOCKET ACCEPT to accept inbound connection requests. This process also starts independent processes to handle
each connection. The &SOCKET TRANSFER_REQUEST and TRANSFER_ACCEPT verbs are used to transfer the
connection to the new process.

The information returned is set into the NCL variable, &ZSOCID. This variable will contain the socket number to be used
when referring to the registered socket.

Some TCP/IP interfaces, for example Fujitsu TISP, have special requirements regarding pre-definitions of ports.

&SOCKET SEND
Sends data to a TCP socket.

&SOCKET SEND

        ID=socket_id

      { MDO=mdo_name | VARS=prefix* [ RANGE=(start,end) ] |

        VARS={ name | name,name,... name) } |

        ARGS [ RANGE=(start,end) ] | DATA=data }

      [ LENGTH=0..4 ]

SEND is used to send data to a TCP socket, identified by the ID parameter, that has been connected by &SOCKET
CONNECT or &SOCKET ACCEPT.

 Operands: 

ID=socklet_id
(Mandatory) Specifies the identifier of the socket that is to be used for communication.

MDO=mdo_name
Indicates that the data to be sent is contained in the specified MDO.
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VARS=prefix* [ RANGE=(start,end) ]
Supplies leading characters terminated by an asterisk to denote a numeric range of variables, which contain the
data to be sent.

VARS={ name | (name,name,... name) }
Specifies the names of the variables containing the data to be sent.

ARGS [ RANGE=(start,end) ]
The RANGE operand is coded to designate a start number and an end number to delimit the number of variables
sent. The start and end values must be in the range 0 to 32767 and the end value must be equal to or greater
than the start value.

DATA=data
Specifies the data to be sent.

LENGTH=0..4
Specifies the length of the data prefix that contains the data length. The default value is 4 which means that there
is a 4 byte prefix added to the data sent containing the length of the data itself. Specifying LENGTH=0 means that
no prefix is added to the message. Setting the data prefix length allows a RECEIVE operation to get all of (and
only) the data sent by the current execution of the SEND verb (see Notes).

 Examples: &SOCKET SEND  

&SOCKET SEND LENGTH=2 ID=&NSOCKID VARS=V1

 Return Codes: 

0
Send successful

8
Send failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

TCP protocol makes packets of the data indiscriminately-it does not retain the boundaries between sends. This means
that an application may do 5 sends and the application on the remote end may do 10 receives to get all of the data. There
is no correlation between the number and size of sends at one end with the number and size of receives at the other end.

If you are communicating with another NCL process using &SOCKET, the LENGTH value should match on both the
SEND and RECEIVE verbs at both ends of the connection.

The LENGTH value is in network byte order (that is, the most significant byte first). If you are communicating with a
machine that uses a different byte order to the network (for example, Intel X86), the machine you are communicating with
must send and receive lengths in the correct format.

If the LENGTH value specified in the SEND parameters does not match the incoming data, unexpected results might
occur.

The &SOCKET SEND verb is executed only by the client/server applications using TCP sockets.

&SOCKET SEND_TO
Sends data to a UDP socket.

&SOCKET SEND_TO ID=socket_id

              { MDO=mdo_name | VARS=prefix* [ RANGE=(start,end) ] |

                VARS={ name | name,name,... name) } |

                ARGS [ RANGE=(start,end) ] | DATA=data } 

              { ADDRESS=ip_address | HOSTNAME=host_name } 

                PORT=port_id
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SEND_TO is used to send the data on a UDP socket, identified by the ID parameter, to the specified host and port
number.

 Operands: 

ID=socket_id
(Mandatory) Specifies the identifier of the socket that is to be used for communication.

MDO=mdo_name
Indicates that the data to be sent is formatted in the specified MDO.

VARS=prefix* [ RANGE=(start,end) ]
Supplies leading characters terminated by an asterisk to denote a numeric range of variables, which contain the
data to be sent.

VARS={ name | (name,name,... name) }
Specifies the names of the variables containing the data to be sent.

ARGS [ RANGE=(start,end) ]
The RANGE operand is coded to designate a start number and an end number to delimit the number of variables
sent. The start and end values must be in the range 0 to 32767 and the end value must be equal to or greater
than the start value.

DATA=data
Specifies the data to be sent.

ADDRESS=ip_address
Specifies the IP address of the destination host.

HOSTNAME=host_name
Specifies the name of the destination host.

PORT=port_id
Specifies the UDP port number of the destination. Port numbers range from 0 to 65535.

 Examples: & SOCKET SEND_TO 

&SOCKET SEND_TO ID=&NSOCKID MDO=MDO1 PORT=&PRT +

                ADDRESS=172.24.91.45

 Return Codes: 

0
Send_to successful.

8
Send_to failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

NOTE
UDP protocol does not guarantee delivery of the data, however when an application sends data out, it arrives at
the remote end as a single unit. For example, if an application does five sends, the application at the remote end
will do five receives. Also, the size of each send matches the size of each receive.

The &SOCKET SEND_TO verb is executed only by applications using UDP sockets.

The maximum size datagram that is sent is determined by the vendor interface. Attempting to send a larger datagram
results in ZFDBK being set to 3, for example, &ZSOCERRN to 29 (EMSGSIZE).

&SOCKET TRACEROUTE
Obtains a list of routers along the route to the host.
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&SOCKET TRACEROUTE

      { ADDRESS=ip_address | HOSTNAME=host_name }

      [ PACKETSIZE={ nn | 64 } ]

      [ COUNT={ nn | 3 } ]

      [ HOPS={ nn | 10 } ]

      [ FROMHOP={ nn | 1 } ]

      [ WAIT={ time | 3 } ]

      [ TYPE={ SYNC | ASYNC } ]

      [ GETNAME={ YES | NO } ]

        MDO=mdo_name

TRACEROUTE is used in the diagnosis of connectivity and performance related problems on a TCP/IP network. It is used
to find breaks in the route from a host to a remote host, or to verify that a network path to a remote host exists, displaying
times for hops along the path.

 Operands: 

ADDRESS=ip_address
Specifies the IP address of the destination host.

HOSTNAME=host_name
Specifies the name of the destination host.

PACKETSIZE={ nn | 64 }
Specifies the length of the packets to send to the host. This value must be in the range of 40 to 2048 bytes. The
default value is 64.

COUNT={ nn | 3 }
Specifies the number of times to execute the trace. This value must be in the range of 1 to 10. The default value is
3.

HOPS={ nn | 10 }
Specifies the maximum number of devices to locate on the route to the host. This value must be in the range of 1
to 256. The default value is 10.

FROMHOP={ nn | 1 }
Specifies the number of hops to the first device for which data is to be returned. This value must be in the range of
1 to 256. The default value is 1.

WAIT={ time | 3 }
Specifies the time in seconds to wait for a response from any one host on the route to the destination host. The
default value is 3 seconds.

TYPE={ SYNC | ASYNC }
Indicates whether this is a synchronous (SYNC) or asynchronous (ASYNC) socket request.
If TYPE=ASYNC is specified, WAIT cannot be specified.
If TYPE=ASYNC is specified, the verb returns control immediately, and a notification message is queued to the
dependent environment when each hop of the TRACEROUTE completes:
N00101 NOTIFY: TCP/IP EVENT: TRACEROUTE RESOURCE: RC=rc RSN=rsn ERR=errno VERRIN=vendor_info

 RESULT=**result_type** **addr/name**

where:

• **result_type** is PARTIAL (intermediate result) or FINAL (final result).
• **addr/name** is set to the destination specified on the TRACEROUTE request (that is, either

ADDRESS=ip_address or HOSTNAME=host_name).

The return MDO is available in $INT.USERMDO after &INTREAD receives the message.
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GETNAME={ YES | NO }
If the default value YES is used, the names of the hosts on the route to the destination are resolved.

MDO=mdo_name
Specifies the name of the MDO that contains the response from the traceroute. This MDO is mapped by the
$NMTCPTC map.

 Examples: & SOCKET TRACEROUTE 

& SOCKET TRACEROUTE HOSTNAME=TESTMVS1 MDO=MDO1 HOPS=15 WAIT=5

 Return Codes: 

0
Traceroute successful.

4
HOPS parameter is too low.

8
Traceroute failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notes: 

NOTE
The information returned is set into the following NCL variables:

• &ZSOCHNM contains the host name.
• &ZSOCFHNM contains the full name of the host.
• &ZSOCHADR contains the IP address of the host.

Some interfaces may not support TRACEROUTE. In this case, &ZFDBK is set to 37 and &ZSOCERRN to 7 (EUNSUPP).
The &ZTCPSUPP function is used to test whether TRACEROUTE is supported.

&SOCKET TRANSFER_ACCEPT
Accepts a socket ID from a donor NCL process.

&SOCKET TRANSFER_ACCEPT ID=socket_id

TRANSFER_ACCEPT is used to accept a socket from a donor NCL process. The TRANSFER_ACCEPT should be
performed upon receipt of a notification message (see below) from the donor NCL process, indicating that it has been
targeted to receive a socket.

 Operands: 

ID=socket_id
(Mandatory) Specifies the identifier of the socket to be used for communication.

 Examples: &SOCKET TRANSFER_ACCEPT 

&INTREAD ARGS TYPE=ANY 

&IF &1 EQ N00101 &THEN +

  &DO

     &NSOC = &REMSTR (=) &7

     &SOCKET TRANSFER_ACCEPT ID=&NSOC

  &DOEND

 Return Codes: 

0
Transfer successful.
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8
Transfer failed; see &ZFDBK for reason code.

 Notes: 

An &SOCKET TRANSFER_REQUEST issued by another process causes a notification message to be queued to the
request queue of the target process.

The information returned is set into the NCL variables, &ZSOCID. This variable will contain the socket number to be used
for communications.

 Notification Message Format: 

&SOCKET TRANSFER_ACCEPT should be issued upon receipt of the following message, queued to the internal
environment of this process, indicating that it has been targeted for a transfer request:

N00101 NOTIFY: TCP/IP EVENT: TRANSFER RESOURCE: ID=socket_id +

    NCLID=ncl_id

&SOCKET TRANSFER_REQUEST
Transfers the socket ID from the current NCL process to another NCL process identified by NCL ID.

&SOCKET TRANSFER_REQUEST ID=socket_id NCLID=ncl_id

To transfer ownership of a socket from one process to another.

 Operands: 

ID=socklet_id
(Mandatory) Specifies the identifier of the socket to be transferred.

NCLID=ncl_id
(Mandatory) Nominates the NCL process to which ownership of the socket is being transferred. The notification
message (see below) will be queued to the internal environment of the process to indicate that it has been
targeted for a transfer request.

 Examples: &SOCKET TRANSFER_REQUEST  

&SOCKET TRANSFER_REQUEST ID=&NSOC NCLID=&NID

 Return Codes: 

0
Transfer successful

8
Transfer failed; see &ZFDBK for reason code, &ZSOCERRN and &ZSOCVERR for further error information.

 Notification Message Format: 

&SOCKET TRANSFER_REQUEST issues the following message and queues it to the request queue of an NCL process
that it has targeted for a transfer request:

N00101 NOTIFY: TCP/IP EVENT: TRANSFER RESOURCE: ID=socket_id NCLID=ncl_id

This request is completed after the target NCL process executes the &SOCKET TRANSFER_ACCEPT verb.

&APPC START NOTIFY=YES is a useful means to start a process and find out the NCL ID (this does not require an
APPC conversation).

There should be no asynchronous requests outstanding when &SOCKET TRANSFER_REQUEST is issued.
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&STR
Returns a string that is the sum of the supplied text.

&STR texttext ... text

To return a string made up of nominated text.

&STR is a built-in function and must be used to the right of an assignment statement.

The assigned data commences at the first non-blank following the &STR keyword and includes any following data up to
and including the last non-blank character.

&ASISTR differs from &STR in that &STR does not retain blanks that follow the &STR keyword.

 Operands: 

text text ... text
One or more words or variables to be assigned into the variable to the left of the assignment character (=).

 Examples: &STR  

&SYSMSG = &STR X11103 INVALID DATA ENTERED  

&1 = &STR &1 MYTEXT &2

 Notes: 

&STR is ideal for constructing error messages to be displayed using full-screen panels.

The total size of the constructed variable or constant cannot exceed the maximum size for a variable, that is, 256
characters. (If it exceeds the maximum, it will be truncated to 256 characters.)

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &STR is sensitive to the presence of DBCS data.

&SUBSTR
Returns a string that is a section of a nominated variable or constant.

&SUBSTR datai [ j ]

&SUBSTR provides a means of isolating part of a string or variable. &SUBSTR is a built-in function and must be used to
the right of an assignment statement.

 Operands: 

data
A variable or constant from which the extraction of data is to be performed.

i
The position within the data at which the extraction is to start. The value of i must be greater than 0. The first
character in a variable is counted as 1. If i exceeds the length of the variable, then a null value is extracted.

j
The length of data to be extracted. If j is omitted or exceeds the length remaining in the variable, the remaining
length is used. j must be 0 or greater. If 0 is specified, then a null value is extracted.

 Examples: &SUBSTR 

&A = ABCDEF 

&B = &SUBSTR &A 3 2  -* &B is set to CD

&C = &SUBSTR &A 4    -* &C is set to DEF

Used in calculating a number as a percentage.
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&PC = (&CURR * 10000) / &INIT  

&A = &LENGTH &PC  

&A = &A - 1 

&B = &SUBSTR &PC &A  

&A = &LENGTH &PC  

&A = &A - 2

&PC = &SUBSTR &PC 1 &A  

&PC = &CONCAT &PC .  &B % 

&WRITE Percentage is &PC

 Notes: 

The process of variable substitution eliminates null variables from a statement. Therefore care should be taken to ensure
any expected variables are supplied on the &SUBSTR statement or invalid results can occur.

If &CONTROL DBCS or DBCSN or DBCSP is in effect, &SUBSTR is sensitive to the presence of DBCS data.

&TBLSTR
Returns a string with trailing blanks deleted.

&TBLSTR string

&TBLSTR is a built-in function and must be used to the right of an assignment statement.

It is possible for user variables to contain trailing blanks. These blanks can have been added by the use of other built-in
functions such as &SUBSTR and &SETLENG.

&TBLSTR will remove any trailing blanks from the data and returns this value.

If the data consists entirely of blanks then a null value is returned.

 Operands: 

string
Data or a variable containing data from which the trailing blanks are to be removed.

 Examples: &TBLSTR 

&1 = &TBLSTR &INPUT  

&A = &TBLSTR &A

 Notes: 

To remove both leading and trailing blanks the &NBLSTR function is used. To remove only leading blanks the &LBLSTR
function is used.

&TRANS
Performs character translation within a string.

&TRANS { C'x1 y1....  xn yn | X'xx1 yy1.... xxn yyn |

         UPPER | LOWER | PRINT |

         NLUPPER [ =lc ] | NLLOWER [ =lc ] }

 string

&TRANS is a built-in function that translates occurrences of nominated characters, which is specified either in character
form or as a hexadecimal value, to an alternative character or hexadecimal value. The translation occurs when the
source string is assigned to the target variable, which is specified to the left of the &TRANS function. The source string
is unchanged. Translation occurs after substitution of any variables in the source string. The source string is therefore
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assumed to start one blank position following the end of the translation control argument. Any additional blanks will be
treated as part of the source string and will be translated if applicable, as shown in the second example.

 Operands: 

C'x1 y1 … xn yn
Indicates that all occurrences of the character xm in the source string are to be replaced by the character ym that
is paired with xm in the translate control string.

X'xx1 yy1 … xxn yyn
Indicates that all occurrences of the character whose hexadecimal value is xxm in the source string are to be
replaced by the character whose hexadecimal value is yym that is paired with xxm in the translate control string.

UPPER
Translates any lowercase characters to uppercase.

LOWER
Translates any uppercase characters to lowercase.

PRINT
Translates non-printable characters to blanks.

NLUPPER [ =lc ]
Uses the language code of the user to decide the character set that is used for the translation. A predefined
language code can optionally be specified, for example, NLUPPER=GR.
When the language code (either that of the user or the supplied value) does not match one of the supported
language codes, the language code of the system is used to perform the translation. When the language code of
the system is not one of the supported values, the value UK is used.

NLLOWER [ =lc ]
Uses the language code of the user to decide the character set that is used for the translation. A predefined
language code can optionally be specified, for example, NLLOWER=GR.
When the language code (either that of the user or the supplied value) does not match one of the supported
values, the language code of the system is used to perform the translation. When the language code of the
system is not one of the supported values, the value UK is used.

string
Data which is to be translated.

 Examples: &TRANS 

&A = ABC

&A1 = ABD

&B = &TRANS C'A1B2C3' &A &A1    -* (single blank after

                                -* translate argument)

                                -* Result &B = 123 12D

&A = ABC

&A1 = ABD

&B = &TRANS C'A1B2C3 %'  &A &A1 -* (two blanks after translate

                                -* argument

                                -* Result &B = %123%12D

&A = ABC

&B = &TRANS X'C1C2C3C4' &A      -* Result &B = BBD

&A = john smith

&B = &TRANS UPPER &A            -* Result &B = JOHN SMITH

 Notes: 

Two adjacent single quotes must be used if a quote forms part of the translate control string.
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This function is particularly useful for screening data that is to be displayed on a panel using the preparse facility. 

&TYPECHK
Returns one of a supplied list of data types based on supplied variables.

&TYPECHK (type1, type2 ....) &var1 [ &var2 .... &varn ]

Allows you to test one or more variables against a list of type attributes.

&TYPECHK is a built-in function and must be used to the right of an assignment statement. The statement returns a value
after assignment that represents the first matching type attribute that was found or else a null value.

The first supplied value is tested against each of the type values specified in the list until a match is found. If the variable's
type attribute does not match any in the list, then a null value is returned. If a match is found, then that type is returned.

If more than one source value is supplied, then &TYPECHK produces one of the following results:

• If all values match the type of the first value, then that type is returned.
• If any of the values have a different type attribute from the first value, then a null value is returned.

Operands:

type
One or more type values against which the source values are to be tested. A single type value is coded on its
own, or multiple values is coded enclosed in parentheses. Valid values and value meanings for type are:
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• ALPHA, an alphabetic character value
• ALPHANUM, an alphanumeric character value
• ALPHANUMNAT, an alphanumeric or national character value
• DATE1, a date in the format of &DATE1 system variable
• DATE2, a date in the format of &DATE2 system variable
• DATE3, a date in the format of &DATE3 system variable
• DATE4, a date in the format of &DATE4 system variable
• DATE5, a date in the format of &DATE5 system variable
• DATE6, a date in the format of &DATE6 system variable
• DATE7, a date in the format of &DATE7 system variable
• DATE8, a date in the format of &DATE8 system variable &TYPECHK
• DATE9, a date in the format of &DATE9 system variable
• DATE10, a date in the format of &DATE10 system variable
• DATE11, a date in the format of &DATE11 system variable
• DATE12, a date in the format of &DATE12 system variable
• DATE13, a date in the format of &DATE13 system variable
• DATE14, a date in the format of &DATE14 system variable
• DATE16, a date in the format of &DATE16 system variable
• DATE17, a date in the format of &DATE17 system variable
• DOMAIN, a valid NCL domain ID
• DSN, a valid data set name (with or without member name in z/OS)
• HEX, a hexadecimal value
• IPADDR, a valid IP address, in the format A.B.C.D, where each of A, B, C, and D have a valid range of 0 to

255
• MIXED, a string containing valid DBCS data
• MSGLVL, a valid AOM message level value
• NAME, a valid PDS member name (that is, starts with an alphabetic or national character and all other

characters are alphanumeric or national characters)
• NAME12, a variable, up to 12 characters, conforming to member name rules
• NAME256, a variable, up to 256 characters, conforming to member name rules
• NULL, a null value
• NUM, a numeric value
• REAL, a real number
• ROUTCDE, a valid AOM message route code
• SIGNNUM, a signed number in the range -2,147,483,647 to +2,147,483,647
• TIME1, a time value with the format of the &ZTIME1 system variable
• TIME2, a time value with the format of the &ZTIME2 system variable
• TIME3, a time value with the format of the &ZTIME3 system variable
• Y, Y or YES
• N, N or NO

&var
This operand is a system or user variable. Multiple variables is coded.

Examples: &TYPECHK

&1 = ABC

&A = &TYPECHK (NUM,ALPHA) &1
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Result: &A = ALPHA

&1 = +111

&A = &TYPECHK (NUM,SIGNNUM) &1

Result: &A = SIGNNUM

&1 = 1234567890

&A = &TYPECHK (SIGNNUM,NUM) &1

Result: &A = SIGNNUM

&1 = 12345678901

&A = &TYPECHK (SIGNNUM,NUM) &1

Result: &A = NUM (Because the number exceeds the maximum for NCL arithmetic).

&1 = 123 

&2 = ABC  

&A = &TYPECHK (NUM,HEX) &1 &2

Result: &A is set to NULL, because &1 and NUM match but NUM does not match &2.

Notes:

By using &TYPECHK to test variables before using them in arithmetic functions, you can avoid the procedure being
terminated with an invalid arithmetic function error condition due to invalid input.

The NUM type applies to variables containing a number with no leading sign. This number can, however, be too large
for arithmetic operations. To determine whether you can use a numeric variable in arithmetic, check its type attribute for
SIGNNUM or REAL. SIGNNUM is returned if the number is a positive or negative integer that is used in arithmetic.

ALPHA means that the variable contains alphabetic characters only, and no national characters. ALPHANUM means that
the variable can contain alpha and numeric characters, but not necessarily a mixture.

When working with full-screen procedures, Panel Services provides facilities that automatically perform validation of data
entered by the operator.

NOTE
For more information, see Network Control Language Programming.

If &TYPECHK is used to test a list of variables which include NULL values, then NCL variable substitution logic does not
let it recognize the existence of those null variables.

&VARTABLE
&VARTABLE statements add, maintain, monitor, or delete tables of variables (vartables), and vartable entries.

&VARTABLE    ADD

             ID=tablename

             KEY=fieldname

             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

             [ ADJUST=n | COUNTER=n ]
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             [ FIELDS=fieldlist { VARS=(var1, var2, ..., varn) |

                       VARS=prefix* [ RANGE=( start, end ) ] |

                       ARGS [ RANGE=( start, end ) ] |

                       MDO=mdoname } ]

&VARTABLE    ALLOC

             ID=tablename

             [ SCOPE={ PROCESS | REGION |

                       SYSTEM | AOM } ]

             [ AGE={ NO | NEW | ALL | UPDATE | GET } ]

             [ DATA={ 1 | n | MAPPED } ]

             [ DELOLD={ YES | NO } ]

             [ KEYFMT={ CHAR | UCHAR | NUM } ]

             [ KEYLEN=keylen ]

             [ LIMIT={ 0 | n } ]

             [ USERCORR={ NO | YES } ]

&VARTABLE    DELETE

             ID=tablename

             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

             [ KEY=fieldname ]

             [ FIELDS=fieldlist VARS=varlist ]

&VARTABLE    FREE

             ID=tablename

             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

&VARTABLE    GET

             ID=tablename

             KEY=fieldname

             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

             [ AGE={ YES | NO } ]

             [ DELETE={ YES | NO } ]

             [ FIELDS=fieldlist { VARS=(var1, var2, ..., varn) |

                       VARS=prefix* [ RANGE=( start, end ) ] |

                       ARGS [ RANGE=( start, end ) ] |

                       MDO=mdoname } ]

             [ OPT={ KEQ | KGE | KLE | KGT | KLT | FIRST |

                       LAST | GEN | IGEN | OLDEST | NEWEST } ]

&VARTABLE    PUT | UPDATE

             ID=tablename

             KEY=fieldname

             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

             [ ADJUST=n | COUNTER=n ]

             [ FIELDS=fieldlist { VARS=(var1, var2, ..., varn)

                       VARS=prefix* [ RANGE=( start, end ) ] |

                       ARGS [ RANGE=( start, end ) ] |

                       MDO=mdoname } ]

&VARTABLE    QUERY

             ID=tablename
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             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

             [ FIELDS=fieldlist VARS=varlist ]

&VARTABLE    RESET

             ID=tablename

             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

             [ OLDEST=n | NEWEST=n ]

&VARTABLE ADD
Allows an NCL procedure to add a vartable entry to an existing vartable.

&VARTABLE ADD ID=tablename KEY=fieldname

            [ SCOPE={ PROCESS | REGION | SYSTEM | AOM} ]

            [ ADJUST=n | COUNTER=n ] 

            [ FIELDS=fieldlist { VARS=(var1, var2, ...  varn) |

                                 VARS=prefix* [ RANGE=( start, end ) ] |

                                 ARGS [ RANGE=( start, end ) ] | MDO=mdoname } ]

Operands:

ID=tablename
(Mandatory) Indicates the name of the table to which you want to add a variable entry. The table must have been
previously allocated, although not necessarily by this procedure (particularly if SCOPE=REGION is specified).

KEY=fieldname
(Mandatory) Indicates the name of the NCL variable that contains the value of the key to assign to this table
entry. Do not code an ampersand (&) unless the name of the variable containing the key is stored in the variable
specified on the KEY= operand. For example:

• KEY=KEYFIELD means extract the contents of NCL variable &KEYFIELD, and use those contents as the key
value.

• KEY=&KEYFLDNM means extract the contents of NCL variable &KEYFLDNM, and use those contents as the
name of an NCL variable that contains the key value. If &KEYFLDNM contained KF, the contents of variable
KF would be used as the key value.

If the table was allocated with KEYFMT=CHAR, the nominated key value is padded with blanks if shorter than
the declared key length of this table, or an error response is set and the entry not added if the value is longer.
KEYFMT=UCHAR performs an uppercase translation before using the supplied key value.
If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number, that is, it must
satisfy an &TYPECHK of SIGNNUM.

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table. Allowed values are:
PROCESS

(Default) Indicates the table is visible only to the NCL process that allocates it. This includes any nested
or higher-level executed procedures.

REGION
Indicates the table is visible to all NCL procedures executing in the current region. This includes any
procedures executing in another window, if you have more than one window open.

SYSTEM
Indicates the table is visible to all NCL procedures executing in the same system.
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AOM
Indicates that this verb refers to a mirrored vartable. The entry is also added to the mirrored copy if AOM
is started.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.

ADJUST=n | COUNTER=n
These parameters let you set or adjust the counter field of the new entry. Only one is coded, and they are
mutually exclusive with the use of COUNTER or ADJUST as field list values (see later). If none of these
parameters are specified, the counter field is initialized to 0. n must be an integer, optionally signed, that is valid
for NCL arithmetic.
COUNTER=n sets the counter field of the new entry to the value of n.
ADJUST=n adds the value of n to the counter field of the new entry (n can be negative).
Because the counter field of a new entry is initialized to 0, ADJUST=n on an ADD operation is the same as
COUNTER=n.

FIELDS=fieldlist { VARS=(var1, var2, ... varn) | VARS=prefix* [ RANGE=( start, end ) ] | ARGS
[ RANGE=( start, end ) ] | MDO=mdoname } ]

These parameters let you specify the information you want to store in the new table entry, and the NCL variables
that the information is to be extracted from. If specified, the FIELDS and VARS operands must have the same
number of entries in their lists. If VARS=, ARGS or MDO= is specified and the FIELDS= operand is not specified,
the equivalent of FIELDS=DATA* is assumed.
FIELDS=fieldlist nominates the information you want to store. fieldlist is a list of names in one of the following
formats:
name

(name)

(name,name,...)

where each name is one of the following (you cannot duplicate any of these names in the list):
DATAn

Indicates that you are operating on a data value for the nth data field in this entry. n must be from 1 to
the value specified on the DATA= parameter when the table was allocated. You can have several DATAn
entries, as long as each has a unique number n.

DATA*
Indicates that you are operating on the data for all the data fields in this entry, from 1 to the value
specified on the DATA= parameter when the table was allocated. The accompanying variable name in the
VARS= list must be in the format prefix*, and the suffixes generated to access the variables are 1 to the
number of allocated data fields.

MDO
Indicates that the entire entry is to be updated from an MDO. An MDO name must be located in the
corresponding position in the VARS list.

.COUNTER
Indicates that you are supplying an initial value for the counter field in this entry. The field is mutually
exclusive with .ADJUST, and COUNTER= or ADJUST=.

ADJUST
Indicates that you are supplying an adjustment value for the counter field in this entry. The field is mutually
exclusive with .COUNTER, and COUNTER= or ADJUST=.

.USERCORR
Indicates that you are supplying a user correlator check value. Because a new entry cannot have a value to check
against, the supplied value is ignored (but must be numeric).
AOM tables can have the following additional field names specified:
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.AOMID
Indicates the AOM ID value. The associated variable must be null, or contain a value from 1 to 12
characters. The value is folded to uppercase.

.AOMATTR
Is the AOM attribute string.

VARS=(var1,var2,...,varn) nominates the NCL variables that contain the information for each entry in the fieldlist.
A one-to-one correspondence exists from each entry in the variables list to the same entry in fieldlist. Thus the
first entry in variables list nominates the variable containing the data for the first entry in fieldlist. The variables list
must be in one of the following formats:
varname

(varname)

(varname,varname,...)

where varname is a valid NCL variable name, without the ampersand (&), unless you want to refer to the variable
containing the data indirectly (see KEY=). If DATA* or D* was specified in the FIELDS list, the matching variable
name must be specified as prefix*.
VARS | ARGS | MDO defines the source data structures for the ADD operation against the vartable.
The FIELDS keyword is optional, and if not specified, defaults to FIELDS=DATA*.
If the FIELDS operand is specified, then the VARS operand must be specified, and must be a list of variables that
are the target of the ADD operation. The list must contain one of the following:

• The names of known VARTABLE fields (such as COUNTER and ADJUST).
• An operand of the form DATAn. n is any integer within the range 1 through 999 for a DATA=MAPPED vartable.

Otherwise n is in the range1 to the data limit (as determined by the DATA operand on the &VARTABLE ALLOC
statement).

• The operand DATA* (meaning all data fields).
• The operand MDO (meaning the entire data object in the vartable entry).

Each entry in the VARS list must parallel an entry in the FIELDS list and must be one of the following:

• An NCL token name.
• A generic name (for example, ABC*) if it parallels the DATA* entry in the FIELDS list.
• An MDO name (for example, ABC.) if it parallels the MDO operand (or DATA* operand) in the FIELDS list.

When the FIELDS operand is omitted (or specified as FIELDS=DATA*), the source variables are specified by the usual
NCL syntax (that is, as ARGS [RANGE=], VARS=varslist, VARS=prefix [ RANGE= ], or MDO=mdoname).
If an MDO is nominated as the source data structure it is placed intact into the vartable as the vartable entry. Mapping
Services maintains the mapping for a subsequent GET operation.

Examples: &VARTABLE

&K = KEY001 

&D = DATA001 

&VARTABLE ADD ID=MYTABLE KEY=K FIELDS=DATA1 VARS=D

This example adds an entry to the private (SCOPE=PROCESS) vartable named MYTABLE. The entry has a key value of
KEY001 and a data1 content of DATA001.

Return Codes:

System variable &ZFDBK is set after an &VARTABLE ADD statement to indicate the result of the operation:

0
The entry was added successfully.
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1
The entry was added successfully. The table was at the limit specified by the &VARTABLE ALLOC, and
DELOLD=YES was also specified on the ALLOC. The oldest entry was deleted to make room for this entry.

4
An entry with the nominated key value exists.

12
The supplied key value was longer than the table key length.

16
No table of this name exists in this scope.

24
The table is already at the limit specified by &VARTABLE ALLOC. The entry could not be added.

28
Variable specified for .AOMID is longer the 12 characters.

32
SCOPE=AOM table has been disabled due to a storage error.

100
Variable specified for .AOMATTR is longer than 30 characters.

101 to 130
Variable specified for .AOMATTR has an invalid value at the position indicated by 130 subtracting 100 from the
&ZFDBK code.

&ZFDBK values 28, 32, 100, and 101 through 130 are possible only with AOM tables. &ZFDBK value 1 cannot occur with
AOM.

Syntax errors in a &VARTABLE ADD statement terminate the NCL procedure. Always specify SCOPE=REGION or
SCOPE=SYSTEM to refer to a table of that scope.

&VARTABLE ALLOC
Allows an NCL procedure to allocate a new vartable. Once allocated, other &VARTABLE statements can refer to the table.
The table is defined without entries.

&VARTABLE ALLOC ID=tablename

              [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ] 

              [ AGE={ NO | NEW | ALL | UPDATE | GET } ]

              [ DATA={ 1 | n | MAPPED } ] 

              [ DELOLD={ YES | NO } ]

              [ KEYFMT={ CHAR | UCHAR | NUM } ]

              [ KEYLEN=keylen ]

              [ LIMIT={ 0 | n } ]

              [ USERCORR={ NO | YES } ]

 Operands: 

ID=tablename
(Mandatory) Names the table which other &VARTABLE statements can then refer to. tablename must be a 1- to
12-character name; the first character alphabetic or national, the rest alphanumeric or national.

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table. Allowed values are:
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PROCESS
(Default) The table is visible only to the NCL process that allocates it. This includes any nested or higher-
level EXECuted procedures.

REGION
Indicates the table is visible to all NCL procedures executing in the current region. This includes any
EXECuted, STARTed, or &INTCMDed procedures in this region, and any procedures executing in another
OCS window, if you have more than one window open.

SYSTEM
Indicates that the table is visible to all NCL procedures executing in the same system.

AOM
Indicates this statement allocates a mirrored vartable. If AOM is not started the actual mirrored copy is not
allocated. When AOM is started the mirrored copy is built.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.

The amount of storage needed for the mirrored copy is determined by the LIMIT parameter. This parameter
is required if SCOPE=AOM is specified. If the maximum amount of storage allowed for mirrored vartables is
exceeded, as set by the SYSPARMS AOMMIRST command, the ALLOC command is rejected with an &ZFDBK
of 24. This also happens when the maximum allowable storage is set to zero, to disable the use of mirrored
vartables.

KEYLEN=klen
Specifies the length of the keys in this table. This value is required if KEYFMT=CHAR is specified or assumed.
Range: 1 through 256

AGE={NO | NEW | ALL | UPDATE | GET}
Specifies whether to age entries when certain operations are performed on them. For all specifications, an added
entry is always marked as the newest. Aging allows a table to be used as a cache to keep frequently referenced
entries in the table and to allow automatic deletion of old entries.
NO or NEW

Indicates that only entries added to the table become the newest entries. All other references leave an
entry in relative age order.

ALL
Indicates that any reference to a table entry makes that entry the newest. This reference includes GET,
PUT, ADD, or UPDATE.

UPDATE
Indicates that an entry updated by PUT or UPDATE is also made the newest entry.

GET
Indicates that an entry retrieved by GET is also made the newest entry.

Default: NO
DATA={ 1 | n | MAPPED }

Indicates how many data fields is stored in each table entry. A number from 1 to 16 is specified. If omitted, this
field defaults to 1. Each data field can hold up to 256 characters of data.
The number specified determines the maximum number of fields, which correspond to NCL variables, that is
placed in a single vartable entry.

DATA=MAPPED
Specifies that each entry in the vartable is either an MDO, or can contain an unrestricted number of NCL
variables.
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DELOLD={ YES | NO }
Indicates whether &VARTABLE ADD or &VARTABLE PUT (when adding) can delete the oldest entry automatically
when the table is full (for tables allocated with a LIMIT that is not zero; this option has no meaning if LIMIT=0 is
specified or defaulted):

• DELOLD=NO means that the ADD or PUT does not proceed; a &ZFDBK value of 24 is returned.
• DELOLD=YES means that the ADD or PUT will proceed. The oldest entry is deleted and an &ZFDBK value of

1 is returned to warn the user.

KEYFMT={CHAR | UCHAR | NUM}
Specifies whether the table has a numeric or character format key:
CHAR

Indicates that the key is a character string. The table is ordered for sequential retrieval based on the
character value of the key and blank padded if necessary. KEYLEN is required for this value.

UCHAR
Is the same as KEYFMT=CHAR except that lowercase characters are translated to uppercase. KEYLEN
is required for this value.

NUM
Indicates that the key is a signed number. The table is ordered based on the numeric value of the key
(largest negative through 0 to largest positive). Key values must always be a valid, optionally signed
number, from -2147483648 to 2147483647. KEYLEN cannot be specified for this value.

Default: CHAR
KEYLEN=keylen

Must be provided if KEYFMT=CHAR or UCHAR is specified or defaulted, to indicate the key length of the entries
in this table. keylen must be a number from 1 to 256. Key values supplied when adding entries to this table are
padded with blanks to the nominated length, if shorter. If key values are longer, an error response is returned.

LIMIT={ 0 | n }
Indicates whether the table is to have a limit on the number of entries.
LIMIT=0

(Default) Indicates that the table can have any number of entries.
Limit=n

n is from 1 to 1,000,000 indicating that no more than n entries is added to the table. If an &VARTABLE
ADD or &VARTABLE PUT operation exceeds this limit and DELOLD=NO is specified or defaulted on
the ALLOC, the addition is not performed, and an &ZFDBK value of 24 is returned. If DELOLD=YES is
specified, the addition is performed, and the oldest entry automatically deleted to make room.

USERCORR= { NO | YES }
An optional parameter, allowing control over the use of the USERCORR field in table entries when performing
&VARTABLE UPDATE or &VARTABLE PUT operations.
USERCORR=NO (the default) means that use of the user correlator is optional.
USERCORR=YES means that use of the user correlator is required when updating table entries.

 Examples: &VARTABLE ALLOC 

&VARTABLE ALLOC ID=MYTABLE KEYLEN=20

This example allocates a private table called MYTABLE with a key length of 20.

&VARTABLE ALLOC ID=STABLE SCOPE=SYSTEM KEYLEN=30 LIMIT=50 USERCORR=YES

This example allocates a table called STABLE, which is visible to all NCL procedures running in this system. The key
length is 30, and update operations require use of the user correlator. A limit of 50 entries is placed on the table.

 Return Codes: 
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System variable &ZFDBK is set after an &VARTABLE ALLOC statement to indicate the result of the operation:

0
Indicates that the table was allocated successfully.
16Indicates that a table of this name exists in this scope. A table of the same name is allocated in each of the
three scopes. For example, an NCL procedure could allocate a table called TAB1 with a scope of PROCESS,
another with a scope of REGION, and another with a scope of SYSTEM. All statements that want to refer to the
REGION or SYSTEM level table must specify the SCOPE= parameter.

20
Indicates that 16 tables are already allocated.

24
Indicates that the allocation causes the total storage necessary for mirroring to exceed AOMMAXIS.

&ZFDBK values 20 and 24 are only possible with AOM tables.

 Notes: 

NOTE
Syntax errors in a &VARTABLE ALLOC statement will terminate the NCL procedure.

NOTE
AOM requires KEYLEN=16 and a nonzero limit value on an &VARTABLE ALLOC. 

&VARTABLE DELETE
Allows an NCL procedure to delete an entry from an existing vartable. The delete can be optionally synchronized with any
concurrent updating.

&VARTABLE DELETE ID=tablename

               [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ] 

               [ KEY=fieldname ] 

               [ FIELDS=fieldlist VARS=varlist ]

 Operands: 

ID=tablename
(Mandatory) Indicates the name of the table you wish to delete a vartable entry from. The table must have been
previously allocated, although not necessarily by this procedure (particularly if SCOPE=REGION is specified).

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table you wish to delete. Allowed values are:
PROCESS

(Default) Indicates that the table is a private table allocated by this NCL process.
REGION

Indicates that the table has been allocated a scope of REGION.
SYSTEM

Indicates that the table has been allocated by all NCL procedures executing in the same system.
AOM

Indicates that this statement refers to a mirrored vartable. The entry is deleted from the mirrored copy if
AOM is started.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.
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KEY=fieldname
(Mandatory) Indicates the name of the NCL variable that contains the value of the key of the table entry you
wish to delete. Do not code an ampersand(&) unless the name of the variable containing the key is stored in the
variable specified on the KEY= operand. For example:

• KEY=KEYFIELD means extract the contents of NCL variable &KEYFIELD, and use those contents as the key
value.

• KEY=&KEYFLDNM means extract the contents of NCL variable &KEYFLDNM, and use those contents as the
name of an NCL variable that contains the key value. If &KEYFLDNM contains KF, the contents of variable KF
are used as the key value.

If the table was allocated with KEYFMT=CHAR, the nominated key value is padded with blanks, if shorter than
the declared key length of this table. If the value is longer, an error response is set and the entry not added.
KEYFMT=UCHAR performs on upper case translation before using the supplied key value.
If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number, that is, it must
satisfy an &TYPECHK of SIGNNUM.

FIELDS=fieldlist VARS=varlist
These parameters let you specify a user correlator value for validation against the current table contents. You
must specify both these parameters, or omit both. If specified, the two parameters must have one entry in each
list.
FIELDS=fieldlist nominates the information you want to delete. fieldlist is a list of names in one of the following
formats:
name

(name)

(name,name,...)

where each name is an unduplicated user correlator value (.USERCORR) from a previous &VARTABLE GET
supplied to check synchronization (the value corresponds to that for the variable in the VARS list).
VARS=varlist nominates the NCL variables that contain the information for each entry in fieldlist. There is a
one-to-one correspondence between each entry in varlist and the same entry in fieldlist. Thus the first entry
in varlist nominates the variable containing the data for the first entry in fieldlist. varlist must be in one of the
following formats:
varname

(varname)

(varname,varname,...)

where varname is a valid NCL variable name, without the ampersand (&), unless you wish to indirectly refer to the
variable containing the data (see discussion under KEY= above).

 Examples: &VARTABLE DELETE 

&K = KEY001 &VARTABLE DELETE ID=MYTABLE KEY=K

This example deletes the entry with key value KEY001, in the private vartable (SCOPE=PROCESS), called MYTABLE. If
there is no entry with that key, &ZFDBK is set to 4.

 Return Codes: 

System variable &ZFDBK is set after an &VARTABLE DELETE statement to indicate the result of the operation:

0
The entry was deleted successfully.

4
No entry with the nominated key value exists.

8
The value of the supplied user correlator does not match the value in the table entry.
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12
The supplied key value was longer than the table key length.

16
No table of this name exists in this scope.

32
SCOPE=AOM table has been disabled due to a storage error.

&ZFDBK value 32 is only possible with AOM tables.

 Notes: 

Syntax errors in a &VARTABLE DELETE statement will cause the NCL procedure to terminate.

You must always specify SCOPE=REGION to refer to a table of that scope.

&VARTABLE FREE
Allows an NCL procedure to delete an entire vartable, including entries and the vartable definition, to free storage.

&VARTABLE FREE ID=tablename

             [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ]

 Operands: 

ID=tablename
(Mandatory) Indicates the name of the table you wish to free. tablename must be the name of an existing vartable,
within the specified scope.

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table you wish to free. Allowed values are:
PROCESS

Indicates the table is visible only to the NCL process that allocates it. This includes any nested or higher-
level EXECuted procedures.

REGION
Indicates the table is visible to all NCL procedures executing in the current region. This includes any
procedures executing in another window, if you have more than one window open.

SYSTEM
Indicates that the table is visible to all NCL procedures executing in the same system.

AOM
Indicates the statement refers to a mirrored vartable. The mirrored copy of the vartable is also freed if
AOM is started.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.

 Examples: &VARTABLE FREE 

&VARTABLE FREE ID=MYTABLE

This example frees the private table called MYTABLE.

&VARTABLE FREE ID=RTABLE SCOPE=REGION

This example frees a table in the current region called RTABLE, if it exists.

 Return Codes: 

System variable &ZFDBK is set after an &VARTABLE FREE statement to indicate the result of the operation:
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0
The table was freed successfully.

16
No table with this name exists within this scope.

20
SCOPE=AOM table was in use at the exact time the deletion of the mirrored copy was attempted. The table
remains allocated.

&ZFDBK value 20 is possible with AOM tables only. If this happens, the NCL procedure should delay for approximately
one second and try again.

 Note: 

Syntax errors in a &VARTABLE FREE statement will cause the NCL procedure to terminate. 

&VARTABLE GET
Allows an NCL procedure to retrieve an entry from an existing vartable. The exact key of the record is not required.

&VARTABLE GET ID=tablename

              KEY=fieldname 

            [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ] 

            [ AGE={ YES | NO } ] 

            [ DELETE={ YES | NO } ] 

            [ FIELDS=fieldlist { VARS=(var1, var2, ... varn) |

              VARS=prefix* [ RANGE=( start, end ) ] |

              ARGS [ RANGE=( start, end ) ] |

              MDO=mdoname } ] 

            [ OPT={ KEQ | KGE | KLE | KGT | KLT | GEN |

                    IGEN | FIRST | LAST | OLDEST | NEWEST } ]

Operands:

ID=tablename
(Mandatory) Indicates the name of the table you want to retrieve the entry from. The table must have been
previously allocated, although not necessarily by this procedure (particularly if SCOPE=REGION is specified).

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table. Allowed values are:
PROCESS

Indicates the table is a private table, visible only to the NCL process that allocated it.
REGION

Indicates the table is visible to all NCL procedures executing in the current region.
SYSTEM

Indicates that the table is visible to all NCL procedures executing in the same system.
AOM

Indicates that this statement refers to a mirrored vartable. Entries added or updated from the screening
table can also be retrieved.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.
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AGE={ YES | NO }
(Optional) Indicates whether to make the retrieved entry the newest in the table (AGE=YES). The default depends
on the value for the AGE parameter specified on the &VARTABLE ALLOC statement for this table. If the table
has been allocated with aging on GET, using AGE=NO on an &VARTABLE GET lets you access entries for
maintenance without aging entries.

DELETE={ YES | NO }
Indicates whether to delete the entry retrieved. DELETE=NO indicates the entry is not deleted. DELETE=YES
indicates the retrieved entry is deleted from the table.

KEY=fieldname
(Must not be specified if OPT=FIRST, LAST, OLDEST, or NEWEST is specified) Indicates the name of the NCL
variable that contains the value of the search key. Do not code an ampersand (&) unless the name of the variable
containing the key is stored in the variable specified on the KEY= operand. For example:

• KEY=KEYFIELD means extract the contents of NCL variable &KEYFIELD, and use those contents as the key
value.

• KEY=&KEYFLDNM means extract the contents of NCL variable &KEYFLDNM, and use those contents as the
name of an NCL variable that contains the key value. If &KEYFLDNM contained KF, the contents of variable
KF is used as the key value.

If the table was allocated with KEYFMT=CHAR, the nominated key value is padded with blanks, if shorter than the
declared key length of this table. If the value is longer, an error response is set. KEYFMT=UCHAR performs an
uppercase translation before using the supplied key value.
If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number. That is, it must
satisfy an &TYPECHK of SIGNNUM.

FIELDS=fieldlist VARS=varlist
Defines the source variables from the vartable to retrieve by the GET operation. If specified, the FIELDS and
VARS operands must have the same number of entries in their lists. If VARS=, ARGS or MDO= is specified and
the FIELDS= operand is not specified, the equivalent of FIELDS=DATA* is assumed.
FIELDS=fieldlist nominates the information you want to retrieve. fieldlist is a list of names in one of the following
formats:
name

(name)

(name,name,...)

Each name is one of the following (you cannot duplicate any of these names in the list):
DATAn

Indicates that you are operating on a data value for the nth data field in this entry. n must be from 1 to
the value specified on the DATA= parameter when the table was allocated. You can have several DATAn
entries, as long as each has a unique number n.

DATA*
Indicates that you are operating on the data for all the data fields in this entry, from 1 to the value
specified on the DATA= parameter when the table was allocated. The accompanying variable name in the
VARS= list must be in the format prefix*, and the suffixes generated to access the variables are 1 to the
number of allocated data fields.

MDO
Indicates that you want to place the entire entry into an MDO. An MDO name must be located in the
corresponding position in the VARS list.

NOTE
When MDO access is used, individual data fields cannot be requested.
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MAP
Indicates that you want to retrieve the map name for the corresponding entry. A single NCL variable must
be located in the corresponding position of the VARS list. For entries containing NCL variables, the map
name returned is always $NCL, regardless of whether the vartable was allocated as mapped or not. For
entries containing MDOs, the map name returned is that associated with the MDO when the entry was
last updated.

.KEY
Indicates that you want to retrieve the actual key value of this entry. This value is different from the
supplied search key (KEY=) if you are not using OPT=KEQ. If the same variable as the search key is
used in the field list, its value is updated after the search key value is extracted.

.COUNTER
Indicates that you want to retrieve the current value of the counter field for this entry.

.USERCORR
Indicates that you want to retrieve the user correlator value for this entry. This value is used in a later
UPDATE, PUT, or DELETE operation to help ensure that no other updates have taken place.

AOM tables can have the following additional field names specified:
.AOMID

Indicates the AOM ID value. The associated variable is set to the stored AOM ID value. If the stored ID is
blank, the value is null.

.AOMATTR
Is the AOM attribute string. A full 30-character string is always returned.

.AOMCOUNT
Is the AOM count for this entry. If the COUNT option is specified, a LOOKUP statement that matches an
entry increments this counter. If GAOM is stopped, a zero value is always returned.

VARS=(var1,var2,...,varn) nominates the target structures for the GET operation against the vartable. Each entry
in varlist corresponds to the same entry in fieldlist. Thus the first entry in varlist nominates the variable containing
the data for the first entry in fieldlist. varlist must be in one of the following formats:
varname

(varname)

(varname,varname,...)

varname is a valid NCL variable name, without the ampersand (&), unless you want to refer to the variable
containing the data indirectly (see the example for the KEY operand). If DATA* or D* was specified in the FIELDS
list, the matching variable name must be specified as prefix*.
VARS | ARGS | MDO defines the target data structures for the GET operation against the vartable.
The FIELDS keyword is optional, and if not specified, defaults to FIELDS=DATA*.
If the FIELDS operand is specified, then the VARS operand must be specified, and must be a list of variables to
contain the source fields. The list must contain one of the following:

• The names of known VARTABLE fields (such as COUNTER and ADJUST).
• An operand of the form DATAn. n is any integer within the range 1 through 999 for a DATA=MAPPED vartable.

Otherwise n is in the range1 to the data limit (as determined by the DATA operand on the &VARTABLE ALLOC
statement).

• The operand DATA* (meaning all data fields).
• The operand MDO (meaning the entire data object in the VARTABLE entry).

Each entry in the VARS list must parallel an entry in the FIELDS list and must be one of the following:

• An NCL token name
• A generic name (for example, ABC*) if it parallels the DATA* entry in the FIELDS list
• An MDO name (for example, RECORD.) if it parallels the MDO operand (or DATA* operand) in the FIELDS list
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When the FIELDS operand is omitted (or specified as FIELDS=DATA*), the target variables are specified by the
usual NCL syntax (that is, ARGS [RANGE=], VARS=varslist, VARS=prefix [ RANGE= ], or MDO=mdoname).
When VARS or ARGS are the target of a GET operation, but the vartable entry was created as an MDO (and not
mapped by $NCL), the target variables are segmented from the MDO contents.
If an MDO is nominated as the target data structure, all data from the vartable entry is placed in the single MDO.
If no map name is supplied on the GET operation, the map name specified for the MDO on the PUT operation is
supplied as the default. If the entry was created from NCL variables and not an MDO, the $NCL map maps the
resulting MDO.

OPT={KEQ | KGE | KLE | KGT | KLT | GEN | IGEN | FIRST | LAST | OLDEST | NEWEST}
Indicates the relationship between the supplied search key and the matching table entry (if one is found).
KEQ

(Default) Indicates that you want to retrieve the table entry with an exact match on the supplied search
key.

KGE
Indicates that you want to retrieve the table entry with the lowest key value greater than or equal to the
supplied search key.

KLE
Indicates that you want to retrieve the table entry with the highest key value less than or equal to the
supplied search key.

KGT
Indicates that you want to retrieve the table entry with the lowest key value greater than the supplied
search key.

KLT
Indicates that you want to retrieve the table entry with the highest key value less than the supplied search
key.

GEN
Indicates that you want to retrieve the table entry with the lowest key value generically equal to the search
key value for its non-blank length, but possibly with other characters after it.

IGEN
Indicates that you want to retrieve the table entry with the longest non-blank key value that matches the
search argument.

FIRST
Indicates that you want to retrieve the table entry with the lowest key. If this option is specified, you cannot
specify the KEY operand.

LAST
Indicates that you want to retrieve the table entry with the highest key. If this option is specified, you
cannot specify the KEY operand.

OLDEST
Indicates that you want to retrieve the oldest table entry, that is, the entry that was first added, updated, or
retrieved (depending on the ALLOC AGE= option). If this option is specified, you cannot specify the KEY
operand.

NEWEST
Indicates you want to retrieve the newest table entry, that is, the entry that was last added, updated, or
retrieved (depending on the ALLOC AGE= option). If this option is specified, you cannot specify the KEY
operand.

If no entry is found that matches the passed key, &ZFDBK is set to 4, and none of the nominated variables are
updated.
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Examples: &VARTABLE GET

&K = KEY001 

&VARTABLE GET ID=MYTABLE KEY=K FIELDS=DATA1 VARS=D 

&WRITE DATA FOR KEY &K IS &D

This example retrieves the entry from the private (SCOPE=PROCESS) vartable named MYTABLE. The field, &D, contains
the returned user data in that entry.

&VARTABLE GET ID=GTABLE SCOPE=SYSTEM OPT=FIRST +

    FIELDS=(KEY,DATA1) VARS=(K,D)  

&DOWHILE &ZFDBK = 0

    .

    ...  process entry, key in &K, data in &D

    .

    &VARTABLE GET ID=GTABLE SCOPE=SYSTEM OPT=KGT KEY=K +

                  FIELDS=(KEY,DATA1) VARS=(K,D)  

&DOEND

This example illustrates a technique to read sequentially through a table. The first GET, using OPT=FIRST, retrieves the
entry with the lowest key, and the key value is returned in &K. The second GET, using OPT=KGT, retrieves the entry with
the next higher key, and sets that key value into &K.

Use OPT=LAST and OPT=KLT for backward retrieval.

&VARTABLE GET ID=FRED SCOPE=GLOBAL OPT=KGT KEY=#OS$STARTKEY +

              FIELDS=(KEY,MDO) VARS=(#OS$NEWKEY,#OS$MDO.)

This example reads a vartable record that is mapped into an MDO, and obtains the key of the vartable record at the same
time. Note the period after the MDO name in the VARS list.

Return Codes:

System variable, &ZFDBK, is set after an &VARTABLE GET statement to indicate the result of the operation:

0
The entry was retrieved successfully. Any nominated variables are updated.

4
No entry with the requested key value exists.

12
The supplied key value was longer than the table key length.

16
No table of this name exists in this scope.

32
SCOPE=AOM table has been disabled due to a storage error. &ZFDBK value 32 is possible only with AOM
tables.

Notes:

NOTE
Syntax errors in a &VARTABLE GET statement cause the NCL procedure to terminate.

NOTE
Always specify SCOPE=REGION to refer to a table of that scope.
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&VARTABLE PUT or UPDATE
The &VARTABLE PUT statement allows an NCL procedure to add or update an entry within an existing vartable. The
entry is added if there is no entry with a matching key, or updated if an entry with a matching key already exists.

The &VARTABLE UPDATE statement allows an NCL procedure to update an entry within an existing vartable.

&VARTABLE { PUT | UPDATE }

            ID=tablename 

            KEY=fieldname

          [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ] 

          [ ADJUST=n | COUNTER=n ] 

          [ FIELDS=fieldlist

           { VARS=(var1, var2, ...  varn) |

             VARS=prefix* [ RANGE=( start, end ) ] |

             ARGS [ RANGE=( start, end ) ] |

             MDO=mdoname } ]

 Operands: 

ID=tablename
(Mandatory) Indicates the name of the table you wish to retrieve the entry from. The table must have been
previously allocated, although not necessarily by this procedure (particularly if SCOPE=REGION is specified).

KEY=fieldname
(Mandatory) Indicates the name of the NCL variable that contains the value of the search key. Do not code an
ampersand (&) unless the name of the variable containing the key is stored in the variable specified on the KEY=
operand. For example:

• KEY=KEYFIELD means extract the contents of NCL variable &KEYFIELD, and use those contents as the key
value.

• KEY=&KEYFLDNM means extract the contents of NCL variable &KEYFLDNM, and use those contents as the
name of an NCL variable that contains the key value. If &KEYFLDNM contained KF, the contents of variable
KF is used as the key value.

If the table was allocated with KEYFMT=CHAR, the nominated key value is padded with blanks, if shorter than
the declared key length of this table. An error response will be set, and the entry not added if the value is longer.
KEYFMT=UCHAR performs an upper case translation before using the supplied key value.
If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number. That is, it must
satisfy an &TYPECHK of SIGNNUM.

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table. Allowed values are:
PROCESS

Indicates the table is a private table, visible only to the NCL process that allocated it.
REGION

Indicates the table is visible to all NCL procedures executing in the current region.
SYSTEM

Indicates that the table is visible to all NCL procedures executing in the same system.
AOM

Indicates that this statement refers to a mirrored vartable. The entry is added to or updated in the mirrored
copy if AOM is started.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.
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ADJUST=n | COUNTER=n
These parameters let you set or adjust the counter field for a new or existing entry. Only one is coded, and they
are mutually exclusive with the use of COUNTER, .COUNTER, ADJUST, and .ADJUST field list values (described
below). If none of these parameters is specified, the counter field is initialized to 0 when adding, or left as is when
updating. n is any valid, signed number that will fit into a full word.
COUNTER=n will cause the counter field of the new or updated entry to be set to the value of n.
ADJUST=n adds n to the counter field value of the new or updated entry (n can be negative). If the table for
updating does not contain a matching key entry, the old counter value is taken as 0.

FIELDS=fieldlist { VARS=(var1, var2, ... varn) | VARS=prefix* [ RANGE=( start, end ) ] | ARGS
[ RANGE=( start, end ) ] | MDO=mdoname }

These optional parameters let you specify the information you want to store in the new table entry, or to replace
information in an existing table entry, specifying the NCL variables the information is to be extracted from. If
specified, the FIELDS and VARS operands must have the same number of entries within their lists. If VARS=,
ARGS or MDO= is specified and the FIELDS= operand is not specified, the equivalent of FIELDS=DATA* is
assumed.
FIELDS=fieldlist nominates the information you want to store. fieldlist is a list of names in one of the following
formats:
name

(name)

(name,name,...)

where each name is one of the following (you cannot duplicate any of these in the list):

• DATAn indicates you want to update the nth user data field in this entry. Several DATAn entries is supplied in
the list, as long as each has a unique value for n. n must be from 1 to the number of allocated data fields (that
is, to the number specified for the DATA= operand).

• DATA* indicates you want to add or update all the allocated data fields, extracting the values from NCL
variables for the names prefix1 to prefixn. The associated VARS= list entry must be in the format prefixn.

• MDO indicates that the entire entry is to be updated from an MDO. An MDO name must be located in the
corresponding position in the VARS list.

NOTE
 When an entry contains an MDO, individual fields cannot be accessed.

• .COUNTER indicates you are supplying an initial or new value for the counter field in this entry. Mutually
exclusive with .ADJUST, COUNTER=, or ADJUST=.

• .ADJUST indicates you are supplying an adjustment amount for the counter field in this entry. Mutually
exclusive with .COUNTER, COUNTER=, or ADJUST=.

• .USERCORR indicates you are supplying a user correlator check value. If updating an existing entry, the
supplied value for the user correlator must match the present value in the existing entry. If not, the update is
not performed, and &ZFDBK is set to 8. If inserting a new entry, the value supplied for the user correlator is
ignored (but must be numeric).

AOM tables can have the following additional field names specified:

• .AOMID indicates the AOM ID value. The associated variable must be null, or contain a value from 1 to 12
characters. The value will be folded to uppercase.

• .AOMATTR is the AOM attribute string

VARS=varlist nominates the NCL variables that contain the information for each entry in fieldlist. There is
a one-to-one correspondence from each entry in varlist to the same entry in fieldlist. Thus the first entry
in varlist nominates the variable containing the data for the first entry in fieldlist, and so on. varlist must be in one
of the following formats:
varname

(varname)

(varname,varname,...)
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where varname is a valid NCL variable name, without the ampersand (&), unless you wish to indirectly refer to the
variable containing the data (see discussion under KEY=).
If DATA* or D* is specified in the FIELDS= list, the associated VARS= list entry must be in the format prefix*.
VARS | ARGS | MDO defines the source data structures for the ADD operation against the vartable.
The FIELDS keyword is optional, and if not specified, defaults to FIELDS=DATA*.
If the FIELDS operand is specified, then the VARS operand must be specified, and must be a list of variables that
are the target of the ADD operation. The list must contain one of the following:

• The names of known VARTABLE fields (such as COUNTER and ADJUST).
• An operand of the form DATAn. n is any integer within the range 1 to 999 for a DATA=MAPPED vartable.

Otherwise n is in the range1 to the data limit (as determined by the DATA operand on the &VARTABLE ALLOC
statement).

• The operand DATA* (meaning all data fields).
• The operand MDO (meaning the entire data object in the VARTABLE entry).

Each entry in the VARS list must parallel an entry in the FIELDS list and must be one of the following:

• An NCL token name
• A generic name (for example ABC*) if it parallels the DATA* entry in the FIELDS list
• An MDO name (for example ABC.) if it parallels the MDO operand (or DATA* operand) in the FIELDS list

When the FIELDS operand is omitted (or specified as FIELDS=DATA*) the source variables is specified by the
usual NCL syntax (that is, as ARGS [RANGE=], VARS=varslist, VARS=prefix [ RANGE= ], or MDO=mdoname).
If an MDO is nominated as the source data structure it is placed intact into the vartable as the vartable entry.
Mapping Services will maintain the mapping for a subsequent ADD operation.

 Examples: &VARTABLE PUT 

&K = KEY001

&D = DATA001

&VARTABLE PUT ID=MYTABLE KEY=K FIELDS=DATA VARS=D

This example adds or updates an entry in the private (SCOPE=PROCESS) vartable called MYTABLE. The entry has a
key value of KEY001 and a data content of DATA001.

.LOOP &MSGREAD ARGS

&VARTABLE PUT ID=IDTABLE KEY=1 ADJUST=1 +

      FIELDS=DATA VARS=ZMTEXT

&GOTO .LOOP

This example builds a table containing all uniquely identified messages received in a MSGPROC, the identifier being the
first word. The data for each entry is the last complete message text with that identifier, and the counter field contains the
count of messages with that identifier received.

This illustrates the ease with which event counting is performed. The NCL procedure need not be concerned with whether
a particular event (message, and so on) has already been seen, as the PUT logic handles this.

Changing the scope in this example to REGION allows another NCL procedure in the NCL region to sequentially read the
table and display information to an operator.

 Examples: &VARTABLE UPDATE 

&K = KEY001 

&D1 = DATA001A 

&D2 = DATA001B 

&D3 = DATA001C 

&VARTABLE UPDATE ID=MYTABLE KEY=K FIELDS=DATA* +  

      VARS=D* ADJUST=1
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This example updates an entry in the private (SCOPE=PROCESS) vartable called MYTABLE. The entry has a key value
of KEY001, and the data fields (three assumed) have a data content of DATA001A, DATA001B, and DATA001C. The
counter has 1 added to it.

.LOOP &MSGREAD ARGS

&VARTABLE UPDATE ID=IDTABLE KEY=1 ADJUST=1 +

       FIELDS=DATA VARS=&ZMTEXT 

&GOTO .LOOP

This example updates a table containing all previously nominated uniquely identified messages received in a MSGPROC,
the identifier being the first word. The data for each entry is the last complete message text with that identifier, and the
counter field contains the count of messages received with that identifier.

Compare this example with the example for &VARTABLE PUT. Only message identifiers previously entered into in the
table are counted. If an entry is not found &ZFDBK is set to 4, and the update is not performed.

Changing this example by giving the table a scope of PROCESS, another NCL procedure in the NCL region could
sequentially read the table and write the counts, and so on, to a screen.

 Return Codes: 

System variable &ZFDBK is set after an &VARTABLE PUT statement to indicate the result of the operation:

0
The entry was added or updated successfully.

1
The entry was added successfully. The table was at the LIMIT specified on the &VARTABLE ALLOC, and the
oldest entry was deleted to make room for this entry.

8
An entry with the nominated key value already exists, and the supplied user correlator value did not match the
user correlator value in that entry.

12
The supplied key value was longer than the table key length.

16
No table of this name exists in this scope.

20
This table was allocated with USERCORR=YES specified, and no user correlator was supplied on the
&VARTABLE PUT statement.

28
This table was allocated with USERCORR=YES specified, and no user correlator was supplied on the
&VARTABLE PUT statement.

32
SCOPE=AOM table has been disabled due to a storage error.

100
Variable specified for .AOMATTR is longer than 30 characters.

101 to 130
Variable specified .AOMATTR has an invalid value at the position indicated by 130 subtracting 100 from the
&ZFDBK code.

&ZFDBK values 28, 32, 100, and 101 to 130 are possible with AOM tables only. &ZFDBK value 1 cannot occur with AOM.

System variable &ZFDBK is set after an &VARTABLE UPDATE statement to indicate the result of the operation:
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0
The entry was updated successfully.

4
No entry with the supplied key value exists.

8
An entry with the nominated key value exists, but the supplied user correlator value did not match the user
correlator value in that entry.

12
The supplied key value was longer than the table key length.

16
No table of this name exists in this scope.

20
This table was allocated with USERCORR=YES specified, and no user correlator was supplied on the
&VARTABLE UPDATE statement.

28
Variable specified for .AOMID is longer the 12 characters.

32
SCOPE=AOM table has been disabled due to a storage error.

100
Variable specified for .AOMATTR is longer than 30 characters.

101 to 130
Variable specified .AOMATTR has an invalid value at the position indicated by 130 subtracting 100 from the
&ZFDBK code.

&ZFDBK values 28, 32, 100, and 101 to 130 are possible with AOM tables only.

 Notes: 

NOTE
Syntax errors in &VARTABLE PUT and VARTABLE UPDATE statements cause an NCL procedure to terminate.

NOTE
You must always specify SCOPE=REGION to refer to a table of that scope. 

&VARTABLE QUERY
Allows an NCL procedure to inquire about the existence of a given vartable, and an option to retrieve information when the
table is found.

&VARTABLE QUERY ID=tablename 

              [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ] 

              [ FIELDS=fieldlist VARS=varlist ]

Operands:

ID=tablename
(Mandatory) Indicates the name of the table about which you want to inquire. The table need not have been
previously allocated, as the return codes in &ZFDBK indicate this.

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table about which you want to inquire. Allowed values are:
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PROCESS
Indicates the table is a private table, visible only to the NCL process that allocated it.

REGION
Indicates the table was allocated with a scope of REGION.

SYSTEM
Indicates that the table is visible to all NCL procedures executing in the same system.

AOM
Indicates that this statement refers to a mirrored VARTABLE. Extra information is returned for
SCOPE=AOM vartables.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.

FIELDS=fieldlist VARS=varlist
These optional parameters let you specify the information you want to retrieve about a table, and the NCL
variables where the information is located. Specify both these parameters, or omit both. If specified, the two
parameters must have the same number of entries within their lists.
FIELDS=fieldlist nominates the information you want returned. fieldlist is a list of names in the format:
name

(name)

(name,name,...)

where each name is one of the following (you cannot duplicate any of these names in the list):
.AGE

Indicates that you want the AGE option specified on ALLOC returned.
.DATA

Indicates that you want the DATA value specified on ALLOC returned.
.DELOLD

Indicates that you want the DELOLD option specified on ALLOC returned.
.KEYLEN

Indicates that you want the key length of the table returned. If the table was allocated with
KEYFMT=NUM, the associated variable is set to NUM.

.LIMIT
Indicates that you want the LIMIT value specified on ALLOC returned.

.TOTAL
Indicates that you want the current number of entries in the table returned.

.USERCORR
Indicates that you want the USERCORR option specified on ALLOC returned.

AOM tables can have the following additional field names specified:
.AOMTHIT

Indicates the total number of matches that have been counted by screening table LOOKUP statements
with the TOTAL option specified.

.AOMTMISS
Indicates the total number of no-matches that have been counted by screening table LOOKUP
statements with the TOTAL option specified.

.AOMTADD
Indicates the total number of ADDs that have been counted by screening table LOOKUP statements with
the ADD and TOTAL option specified.
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VARS=varlist nominates the NCL variables that receive the information for each entry in fieldlist. A one-to-
one correspondence exists from each entry in varlist to the same entry in fieldlist. Thus the first entry in varlist
nominates the variable that receives the data for the first entry in fieldlist, and so on. varlist must be in one of the
following formats:
varname

(varname)

(varname,varname,...)

where varname is a valid NCL variable name, without the ampersand (&), unless you want to refer to the variable
containing the data indirectly.

Examples: &VARTABLE QUERY

&VARTABLE QUERY ID=MYTABLE

This example queries the existence of a table named MYTABLE, in the current NCL process environment. &ZFDBK is set
as a result.

&VARTABLE QUERY ID=RTABLE FIELDS=(.TOTAL,.KEYLEN) VARS=(T,K)

This example queries the existence of a table named RTABLE. If found, the key length and current number of entries are
returned in NCL variables T, and K, respectively.

Return Codes:

System variable &ZFDBK is set after an &VARTABLE QUERY statement to indicate the result of the operation:

0
A table with the supplied name was found in the requested scope. Information variables are set if requested.

16
No table of this name exists in this scope.

Notes;

NOTE
Syntax errors in a &VARTABLE QUERY statement terminates the NCL procedure.

Always specify SCOPE=REGION to refer to a table of that scope.

&VARTABLE RESET
Allows an NCL procedure to delete all entries from an existing vartable, while retaining the table definition. (The table is
then empty as if it has been FREEd and reALLOCated.) As an option, only the oldest or newest n entries is deleted.

&VARTABLE RESET ID=tablename 

              [ SCOPE={ PROCESS | REGION | SYSTEM | AOM } ] 

              [ OLDEST=n | NEWEST=n ]

Operands:

ID=tablename
(Mandatory) Indicates the name of the table you wish to reset. This must be the name of an existing table within
the requested scope.

SCOPE= { PROCESS | REGION | SYSTEM | AOM }
An optional parameter, indicating the scope of the table about which you want to inquire. Allowed values are:
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PROCESS
Indicates the table is a private table, visible only to the NCL process that allocated it.

REGION
Indicates the table was allocated with a scope of REGION.

SYSTEM
Indicates that the table is visible to all NCL procedures executing in the same system.

AOM
Indicates that this statement refers to a mirrored VARTABLE. This specification precludes the use of the
OLDEST and NEWEST operands.

NOTE
SCOPE=AOM is available only if your region includes Automation Services products.

OLDEST=n | NEWEST=n
Indicates that, rather than emptying the table completely, only the oldest or newest n entries are to be deleted.
This option is useful for tables that are being used as caches.

Examples: &VARTABLE RESET

&VARTABLE RESET ID=MYTABLE

This example will reset the private table called MYTABLE.

&VARTABLE RESET ID=STABLE SCOPE=SYSTEM OLDEST=50

This example resets a table called STABLE, which is visible to all NCL procedures running in this product region. Only the
oldest 50 entries are deleted.

Return Codes:

System variable &ZFDBK is set after an &VARTABLE RESET statement to indicate the result of the operation:

0
The table was reset successfully.

16
No table of this name exists in this scope.

20
SCOPE=AOM table in use at the exact time the deletion of the mirrored copy was attempted. The table remains
allocated.
&ZFDBK value 20 is possible with AOM tables only. If this happens, the NCL procedure should delay for
approximately one second and try again.

Note:

Syntax errors in the &VARTABLE RESET statement terminate the NCL procedure.

&WRITE
Writes the specified text.

&WRITE [ ALARM={ YES | NO } ]

       [ ALL={ YES | NO } ]

       [ COLOR=color | COLOUR=colour ]

       [ CR={ YES | NO } ]

 1117



 Netmaster® Shared Content Library 12.2

       [ FF={ YES | NO } ]

       [ HLIGHT=hlight | HLITE=hlight ]

       [ INTENS={ HIGH | NORMAL } ]

       [ LF={ YES | NO } ] 

       [ LOG={ YES | NO } ]

       [ { MDO=mdoname |

           ARGS [ RANGE=(start, end) ] |

           VARS={ var | ( var1, var2, ..., varn) } } ]

       [ TYPE={ REQUEST | RESPONSE } ]

       [ MON={ YES | NO } ]

       [ MSGCODE=xx ]

       [ NRD={ YES | NO | OPER } ]

       [ RC={ (n,n,...,n) | ALL | NONE } ]

       [ SCAN={ YES | NO } ]

       [ TERM={ YES | NO } ]

       [ USERID=userid | LUNAME=luname | NCLID=nclid | SERVER=servername ]

       [ AOM={ YES | NO } ]

       [ AOMAUTH=[ YES | NO ]

       [ AOMID=identifier ]

       [ AOMJOBID=jobid ]

       [ AOMJOBNM=jobname ]

       [ AOMMINOR={ YES | NO } ]

       [ AOMMSGID=msgid ]

       [ AOMMSGLV={ IN | msglevel } ]

       [ AOMRC= | ROUTCDE= | RC={ 2 | NONE | ALL | list } ]

       [ AOMTIME=hhmmss ]

       [ AOMTYPE={ WTO | WTOR | MSG } ]

       [ AOMUFLGS=nn | AOMUFLGn={ YES | NO } ]

       [ AOMUSERI=userid ]

       [ AOMUSERN=usernode ]

       [ DATA=message-text ]

The &WRITE verb lets an NCL procedure issue a message. By default, the message is sent to the environment in which
the NCL procedure is executing.

Several operands allow the message to be sent to MONITOR class OCS users, all OCS users, and so on. Other
operands allow setting of message attributes, such as color and alarm. Automation Services adds several additional
operands, that allow assignment of AOM routing options, and AOM attributes.

Operands:

The following operands are available to all users for message attribute assignment and message routing. AOM-specific
operands follow these.

ALARM={ YES | NO }
Specifies whether the message is to ring the terminal alarm when displayed on an OCS window.

ALL={ YES | NO }
specifies that the message is to be written to all OCS users and dependent environments profiled to receive
general broadcast messages.

COLOR=color | COLOUR=colour
The color in which the message is to be displayed. This is ignored if the terminal does not support extended color
data streams. Color must be one of the following:
RED GREEN BLUE TURQUOISE YELLOW PINK WHITE NONE
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CR={ YES | NO }
Indicates, for LU1 type terminals, whether a carriage return function is to be performed after writing the specified
text. CR=YES, the default, indicates that carriage return is required, CR=NO that it is not.

FF={ YES | NO }
Indicates, for LU1 type terminals, whether a form feed function is to be performed. The form feed is actioned
before any supplied text is written to the device. If no text is supplied, a blank line will be written after the form
feed is actioned, unless LF=NO is also specified.

HLIGHT=hlight | HLITE=hlite
The extended high-lighting in which the message is to be displayed. This is ignored if the terminal does not
support extended high-lighting data streams. hlight must be one of the following:
REVERSE USCORE BLINK NONE

INTENS={ HIGH | NORMAL }
Specifies whether the message is to be displayed on the terminal in high or normal intensity.

LF={ YES | NO }
Indicates, for LU1 type terminals, whether a line feed function is to be performed after writing the specified text.
LF=YES, the default if the LF operand is not specified, indicates that a line feed function is required, LF=NO that
it is not. LF=NO is used to create a strike-over mask so that secure data is entered on the terminal. Two or three
successive &WRITE statements with LF=NO, followed by an &PROMPT statement, will effectively obliterate the
entered data. The LF operand is ignored if used to write a message to a terminal that is not an LU1.

LOG={ YES | NO }
LOG=YES specifies that the message is to be written to the activity log.

{ MDO=mdoname | ARGS [RANGE=(start, end) ] | VARS={ var | ( var1, var2, ...,varn) }
MDO=mdoname specifies a mapped data object (MDO) to be delivered to the target destination. The MDO will be
embedded in the $MSG user MDO and the $MSG.MAPNAME element set to the stem MAP name.
Specifying VARS or ARGS results in a $NCL MDO being built and delivered in the $MSG MDO, containing the
named variables or arguments.

NOTE
The MDO, VARS, and ARGS operands are mutually exclusive.

RANGE=(start, end) is specified with ARGS to denote an argument range.
TYPE={ REQUEST | RESPONSE }

This operand allows messages to be written to the target's request queue or response queue. The default is the
response queue. For TYPE=REQUEST, the target must be another NCL procedure.

MON={ YES | NO }
Specifies that the message is to be written to all OCS users and dependent environments profiled to receive
Monitor class messages.

MSGCODE=xx
Supplies a two digit hex message delivery code. This value is used as an 8-bit mask matched against the
profile of possible receiving environments. Its use implies ALL=YES as the default generic delivery option but is
overridden by supplying other options such as MON=YES. An OR comparison is used and delivery is initiated
when at least one or more bits are matched. Thus the value is equivalent to an 8-bit routing code.
The message delivery code facility allows the installation to develop and control delivery of messages in a variety
of classes designed to meet the needs of the installation.

NRD={ YES | NO | OPER }
Specifies whether the message is to be classified as non-roll delete, that is, whether it will remain on the
operator's window until deleted rather that being rolled over by other messages as they arrive. If NRD=NO is
coded, or allowed to default, the message will be a standard roll-delete message.
If NRD=YES is coded, the message is assigned a delete operator message identifier or DOM ID. The value of
the DOM ID is returned on completion of the &WRITE in the &ZDOMID system variable. If the message is to be
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deleted at some future time, this DOM ID must be specified as an operand on a &NRDDEL statement. The NRD
message will also be deleted when the NCL process that issued the &WRITE statement terminates.
If NRD=OPER is coded the message is classified as non-roll delete but no DOM ID is assigned to it and it will
never be deleted by any means except NRD cursor deletion - even when the originating process terminates.

RC={ (n,n,...,n) | ALL | NONE }
Specifies the routing codes to be used to determine the delivery of the message. Use of this operand is supported
only if products that include Automation Services are installed. Receivers must have a match on any of the
nominated route codes (n) to qualify for receipt of the message. RC=NONE will deliver the message to all AOM
receivers who have at least one routing code active.

SCAN={ YES | NO }
Indicates that the message can contain strings of characters, delimited by @s, meaning that the delimited string
should be highlighted at the terminal. A scan of the message takes place and the @s removed, being replaced by
the appropriate attribute settings to turn highlighting on and off at the terminal.

TERM={ YES | NO }
TERM=YES specifies that the message is to be written to the owning environment. In the case of an NCL process
executing directly from OCS the message will appear on the user's OCS window. Line messages issued under a
full-screen process, for example, User Services, will not be displayed until the full screen process terminates.
Messages issued from system procedure environments, such as LOGPROC, AOMPROC, PPOPROC and so on.
will be treated as monitor class messages and will be generically delivered with an identifying character prefixing
the text. For example, messages from LOGPROC are delivered to all monitor receivers with L as the prefix.
By default, messages issued from BSYS and BLOG background environments are directed to the log. Messages
from BMON are treated as specifying MON=YES.
TERM=NO specifies that the message will not be delivered to the target response queue.
TERM=NO is mutually exclusive with the SERVER, USERID, LUNAME and NCLID operands.

USERID=userid
Specifies that the message is to be written to the specified user ID only. On completion, &RETCODE is set.

LUNAME=luname
Indicates the node name of the terminal to which the message is to be sent. The terminal is either an LU1 terminal
or a terminal with an OCS window(including the CONSOLE device).

NCLID=nclid
Specifies that the message is to be delivered to a dependent queue of the nominated process.

SERVER=servername
This operand allows the messages to be directed at a registered server procedure.

DATA=message-text
The text of the message to be displayed at the terminal, written to an LU1 device or written to the activity log.
Normal variable substitution will be performed before sending the message. Text is in upper and lower case. If no
text is supplied, a blank line will be displayed or written (unless LF=NO is specified for LU1). DATA can only be
specified as the last keyword on the statement since the data string is regarded as being everything to the right of
the DATA= keyword to the end of the statement.

These are the AOM-specific operands and are available only in regions that include Automation Services products. The
preceding operands are available to all users.

NOTE
Where defaults are shown for AOM attributes, they apply only if any AOM attributes are specified. If no AOM
attributes are specified, no AOM attributes are carried with the message.

AOM={ YES | NO }
Indicates whether the message is to be routed to all authorized AOM message receivers or not.
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AOM=NO (the default) means no AOM specific delivery will take place. Other &WRITE operands such as MON=
can cause delivery to more than one user. In this case, other AOM operands is coded, to give the message AOM
attributes without causing automatic AOM delivery.
AOM=YES will cause the message to be delivered to authorized AOM receivers.
If no AOM attributes are specified, all AOM receivers will receive the message irrespective of profiled routing
codes and AOM message levels. If any other AOM attributes are specified, the message will be delivered to
AOM receivers based on user profile routing codes and message levels (that is at least one message level in
common, and at least one route code in common, except that BC message level bypasses routing codes, and if
the message has ROUTCDE=NONE, then that matches any user profile ROUTCDE except NONE).
A prefix of A is attached to all AOM messages produced by &WRITE, except those sourced by NCL procedures in
the AOMP environment that also have AOM attributes specified.

AOMAUTH={ YES | NO }
Allows setting of the AOM authorized issuer attribute. This attributes indicates whether the original issuer of
the message (WTO) was MVS-authorized. This attribute is available after &MSGREAD or &INTREAD in the
&ZMAOMAU system variable.

AOMID=identifier
Assigns the AOM ID attribute. identifier must be null, or from 1 to 12 characters in length. This value is available
after &MSGREAD or &INTREAD in the &ZMAOMID system variable.

AOMJOBID=jobid
Assigns the AOM JOBID attribute. jobid must consist of the job type, either J, S, or T, and a 1 to 5 digit number.
This value is available after &MSGREAD or &INTREAD in the &ZMAOMJI system variable.
This attribute implies a source operating system of OS. Thus, it is invalid with any VM attributes or AOMSOS=VM.

AOMOJBNM=jobname
Assigns the AOM JOBNAME attribute. jobname must be null, or from 1 to 8 characters. This value is available
after &MSGREAD or &INTREAD in the &ZMAOMJN system variable.
This attribute implies a source operating system of OS. Thus, it is invalid with any VM attributes or AOMSOS=VM.

AOMMINOR={ YES | NO }
Indicates whether this message is a minor line. Minor lines are not subject to AOM prefixing. Normally, this is used
for multi-line displays, where only the first line needs AOM prefixes. The value of this attribute is available after
&MSGREAD or &INTREAD in the &ZMAOMMIN system variable.
This attribute implies a source operating system of OS. Thus, it is invalid with any VM attributes or AOMSOS=VM.

AOMMSGID=msgid
Assigns the AOM message ID attribute. msgid must be null, or from 1 to 12 characters. This value is available
after &MSGREAD or &INTREAD in the &ZMAOMMID system variable.

AOMMSGLV={ IN | msglevel }
Assigns the AOM message level attribute. The default, INformational, only applies if any AOM attributes are
specified.
If AOM=YES is also specified, the AOM message level is used to determine which authorized AOM receivers will
receive a copy of the message.

AOMRC= | ROUTCDE= | RC={ 2 | NONE | ALL | list }
Allows specification of a list of routing codes. Routing code values are from 1 to 128. The default, 2, only applies if
any AOM attributes are specified.
If AOM=YES is also specified, these routing codes will be used to determine which AOM receivers will receive a
copy of the message. Receivers with at least one routing code in common, or, if ROUTCDE=NONE is specified,
receivers with at least one routing code, receive the message (subject to MSGLEVEL screening).
A single value is specified as AOMRC=n. Multiple values, and ranges is specified as:

• AOMRC=(4,13,27)
• AOMRC=(1-5,16,40-55)
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ROUTCDE and RC are alternative spellings of this parameter.
The value of this operand is available in the &ZMAOMRC system variable after &INTREAD or &MSGREAD.

AOMTIME=hhmmss
Allows a specific AOM message time to be set. The default, if this parameter is omitted, is the current time.
hhmmss must be 6 digits, in the range 000001 to 240000.

AOMTYPE={ WTO | WTOR | MSG }
Allows setting of a specific AOM message type. The default value for this operand depends on the operating
system, or specified AOMSOS value. If z/OS, then AOMTYPE=WTO is assumed. If z/VM, AOMTYPE=MSG is
assumed.
The value of this attribute is available after &MSGREAD or &INTREAD in the &ZMAOMTYP system variable.
Specification of this attribute can imply a specific source operating system. This can cause an error if incompatible
operating system related attributes are specified.

AOMUFLGS=nn | AOMUFLGn={ YES | NO }
Allows setting the 8 AOM user flag attributes. All 8 is set as a hexadecimal value, using the AOMUFLAGS=nn
operand, or the flags is set individually, using AOMUFLGn=YES/NO.
The values of these flags are available after &INTREAD or &MSGREAD in the &ZMAOMUFn system variables.

AOMUSERI=userid
Assigns the AOM USERID attribute. userid must be null, or from 1 to 8 characters. This value is available after
&MSGREAD or &INTREAD in the &ZMAOMUI system variable.
This attribute implies a source operating system of VM. Thus, it is invalid with any VM attributes or AOMSOS=OS.

AOMUSERN=usernode
Assigns the AOM USERNODE attribute. usernode must be null, or from 1 to 8 characters. This value is available
after &MSGREAD or &INTREAD in the &ZMAOMUN system variable.
This attribute implies a source operating system of VM. Thus, it is invalid with any VM attributes or AOMSOS=OS.

DATA=message-text
The text of the message to issue. Maximum length of the message is 256 characters. This is a standard &WRITE
operand.

Examples: &WRITE

&WRITE TEST MESSAGE

&WRITE ALARM=YES COLOR=RED HLITE=REVERSE DATA=ring the +

    alarm  

&WRITE MON=YES LOG=YES DATA=Message to all Monitors and +

    to the log.  

&WRITE LOG=YES TERM=NO DATA=message to the log only  

&WRITE FF=YES LUNAME=PRINTER1 DATA=Network Report ----- +

    Page No: &PAGE  

&WRITE FF=YES LF=NO 

&WRITE SCAN=YES DATA=RELOAD@NCP23@NOW

AOM Examples:

&WRITE COLOR=RED AOM=YES DATA=AOM IS ALIVE

&WRITE USERID=U1234 AOMJOBNM=JOB1 DATA=job1 related msg

NOTE
When using &WRITE it is good practice to always include DATA= before the message text to differentiate
between the message text and other operands. For example,
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&WRITE DATA=RC=(&RETCODE)

rather than

&WRITE RC=(&RETCODE)

as RC would be interpreted as the ROUTCDE operand in the latter.

Notes:

NOTE
Messages written using &WRITE ALARM=YES and &WRITE MON=YES are by default logged unless
overridden by the LOG= operand.

A generic delivery option such as MON=YES is used to broadcast to OCS operators and dependent environments.
Dependent environments are by default set to a profile that disallows any generic message receipt. Use of &INTCMD
PROFILE MONMSG=YES, and so on, allows the dependent environment to be used for unsolicited message receipt.

Messages generated to primary environments is processed by a MSGPROC before further processing or display. The
MSGPROC associated with the primary environments of system procedures, for example, LOGPROC, is used to process
messages before their generic delivery as monitor messages with an identifying prefix.

The use of ALL=YES either explicitly or implicitly via MSGCODE= without other generic delivery options is equivalent
to the use of the MSG ALL command. The receipt of these messages is controlled by the PROFILE MSG=Y | N of the
receiving environment.

If variables are used to provide the message text, the contents of the variables is hexadecimal data.

Alarm, high-intensity, NRD, and routing code options are ignored for LU1 type terminals.

&WRITE with AOM operands is similar to &AOMALERT ROUTE=MSG. However, &WRITE allows sending the message
to a specific user, by using the LUNAME, USERID, and NCLID operands. &AOMALERT does not allow this.

If NRD=YES is specified, the system variable &ZDOMID contains the assigned message DOMID, in the format domain/n.
This value is used in a subsequent &NRDDEL verb to delete the message.

NOTE
See also the PROFILE command used to control an environment's message receipt options in the Online Help.

Return Codes:

When one of the target operands of the &WRITE verb is specified (that is, LUNAME, NCLID, SERVER, or USERID),
&RETCODE is set as follows:

0
The message was delivered to the specified destination.

4
The target was a closed OCS window.

8
The LUNAME specified was not available.

12
The USERID or LUNAME specified was not in OCS mode.

16
The target was not found in the System Services domain.

24
The destination procedure was at queue limit, or the storage limit was reached.
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28
The target for a TYPE=REQ request was not an NCL procedure.

32
The contents of the source MDO exceeds the maximum allowable size.

&WTO
This verb issues an MVS or VM WTO.

The verb lets an NCL procedure issue an MVS WTO. Optional parameters allow specification of routing and descriptor
codes, special MCS flags, and system console ID.

In z/VM, the &WTO verb writes a message to the GCS console.

This verb has the following format:

&WTO [ CONSOLE={ nn | name } ] 

     [ DESC={ NONE | list } ] 

     [ MCSFLAG=( [ RESP ] [ ,REPLY ] [ ,BRDCST ] [ ,HRDCPY ] ) ] 

     [ ROUTCDE={ NONE | list } ] 

     [ LINETYPE={ NO | C | L | D | DE | E } ]  

       DATA=messagetext

 Operands: 

CONSOLE={ nn | name }
Specifies the ID of the system console to which to queue the message. The operand uses the REG0 MCSFLAG
to queue the WTO conditionally to the nominated console. If this parameter is used with the ROUTCDE
parameter, then the message is queued to consoles based on routing code and the specified console ID.
On z/OS, you can use CONSOLE=name (name being a valid console name).

DESC={ NONE | list }
Allows specification of a list of MVS descriptor codes. The list is a single code, from 1 to 16, or a list of codes and
ranges, as shown:

DESC=5 DESC=(1,7,8-12)
If no descriptor codes are specified, MVS typically supplies a default of 7.
Some MVS descriptor codes (for example, 1, 2, or 11) cause the message to become non-roll delete (NRD).
The message remains on MVS (and system) consoles until deleted by an MVS DOM (which the &DOM verb
produces). Take care when using these descriptor codes, as overuse could lead to system console buffer
shortages.

MCSFLAG=( [ RESP ] [ ,REPLY ] [ ,BRDCST ] [ ,HRDCPY ] )
Allows specification of MCSFLAG values. If only a single value is required, MCSFLAG=flag is used. If
more than one is required, the list must be enclosed in brackets and separated by commas, for example,
MCSFLAG=(flag,flag...).
The allowable MCSFLAG options are:
RESP

Indicates that this WTO is a command response.
REPLY

Indicates that this WTO is an echo of a reply to a WTOR.
BRDCST

Broadcasts this WTO to all consoles, irrespective of routing codes.
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HRDCPY
Indicates that this WTO is to be a hardcopy-only WTO; that is, to be logged to SYSLOG, but not sent to
any console.

The only other MCSFLAG values that &WTO uses are the ROUTCDE/DESC present flag, and the REG0 flag, set
if CONSOLE= is specified.

ROUTCDE={ NONE | list }
Allows specification of a list of MVS routing codes. ROUTCDE values are from 1 to 128.
A single value is specified as ROUTCDE=n. Multiple values and ranges are specified as follows:
ROUTCDE=(4,13,27)

ROUTCDE=(1-5,16,40-55)

LINETYPE={ NO| C | L | D | DE | E }
Allows specification of a multiline WTO.
The operand has the following values:

• NO generates a single-line WTO.
• C (Control) starts the multiline WTO.
• L (Label) specifies a label line.
• D (Data) specifies the body of the multiline WTO.
• DE specifies a data line that also ends the multiline WTO.
• E ends the multiline WTO when no more data exists.

Values other than NO allow you to build up a multiline WTO, one line at a time. The multiline WTO is complete
when a data-end (DE) or end (E) line is sent. &ZDOMID contains the same value after each line of a multiline
WTO. You can write a single-line WTO during generation of a multiline WTO.
All other &WTO operands except DATA are ignored when specified on the second and subsequent lines of a
multiline WTO.
The DATA operand is not mandatory for LINETYPE=E.
&RETCODE is set to the WTO macro return code after an &WTO when LINETYPE is other than NO.
Default: NO

DATA=message text
Specifies the text of the message to WTO. Maximum length of the message is 126 characters.

 Examples: & WTO 

&WTO DATA=AOM IS HERE!!!! 

&WTO CONSOLE=1 DESC=1 DATA=HELP!!!! 

&WTO ROUTCDE=(1,2,11) +

        DATA=Note: Configuration file updated.

 Notes: 

When using &WTO, consider these recommendations:

• Always provide a message identifier at the start of the message. Use this identifier to establish some connection with
the issuer of the &WTO.

• Avoid using descriptor codes 1, 2, or 11. These descriptor codes cause the messages to become NRD and can lead to
excessive numbers of NRD messages being displayed.

• Excessive use of &WTO can lead to console buffer shortages.

Following &WTO, the system variable &ZDOMID contains the MVS-assigned message identification or DOMID, as an
eight-hexadecimal digit value. This value is used in a subsequent &DOM verb to delete the message. This is important if
descriptor codes that make the message NRD are used (typically 1, 2, and 11).

The &WTO verb generates an MVS WTO. Thus, the message is seen and processed like any other WTO message.
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While z/VM supports the WTO macro, only the text parameter is used.

The &RETCODE variable is set to the MVS WTO return code when a multiline WTO is issued.

NOTE
 For more information about MCSFLAG values, see the IBM publication MVS Programming Authorized
Assembler Services Reference.

&WTOR
Issues an MVS WTOR and waits for a reply.

&WTOR[ CONSOLE={ nn | name } ] 

     [ RLEN={ 119 | nn } ] 

     [ MCSFLAG=([ RESP ][ ,REPLY ][ ,BRDCST ][ ,HRDCPY ] )] 

     [ ROUTCDE={ NONE | list } ] 

     [ WAIT={ YES | nn.nn } ] 

     { [ VARS=prefix* [ RANGE=(start,end) ] ] |

       [ VARS={ name | (var-name-list ) } ] |

       [ STRING ] | STRING=(var-name-list)

       [ ARGS [ RANGE=(start,end) ] ] }

      DATA=messagetext

The &WTOR verb lets an NCL procedure issue an MVS WTOR. Optional parameters allow specification of routing and
descriptor codes, special MCS flags, and system console ID. By default, the procedure waits indefinitely for a reply.
However, a maximum wait time is specified.

The &WTOR verb is not supported on z/VM.

 Operands: 

CONSOLE={ nn | name }
Indicates a system console ID that the WTOR is to be queued to. It uses the REG0 MCSFLAG to conditionally
queue the WTOR to the nominated console. If this parameter is used with the ROUTCDE parameter, the WTOR
will be queued to consoles based on routing code as well as the specified console ID.

RLEN={ 119 | nn }
Indicates the maximum reply length permitted. The default, and maximum (MVS-imposed) is 119 characters.
Otherwise, specify a value of 1 to 119.

MCSFLAG=( [ RESP ] [ ,REPLY ] [ ,BRDCST ] [ ,HRDCPY ] )
Allows specification of some MCSFLAG values. If only a single value is required, MCSFLAG=flag is used. If more
than one is required, MCSFLAG=(flag,flag...) is used.

NOTE
Some MCSFLAG values are not meaningful for &WTOR for example, HRDCPY.

The allowable MCSFLAG options are:
RESP

Indicates that this WTOR is a command response.
REPLY

Indicates that this WTOR is an echo of a reply to a WTOR.
BRDCST

Indicates that this WTOR is to be broadcast to all consoles, irrespective of routing codes, and so on.
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HRDCPY
Indicates that this WTOR is to be a hardcopy-only WTOR that is, is to be logged to SYSLOG, but not sent
to any console.

The only other MCSFLAG values that &WTOR uses are the ROUTCDE/DESC present flag, and the REG0 flag,
set if CONSOLE= is specified.

ROUTCDE={ NONE | list }
Allows specification of a list of MVS routing codes.
A single value is specified as ROUTCDE=n. Multiple values, and ranges is specified as:
ROUTCDE=(4,13,27)ROUTCDE=(1-5,16,40-55)

Values: 1 to 128
WAIT={ YES | nn.nn }

Specifies how long the NCL procedure is to wait for a reply to the WTOR.
WAIT=YES, (the default) will cause the procedure to be suspended indefinitely, pending a reply.
WAIT=nn.nn will cause the procedure to wait for up to nn seconds for a reply. If no reply is provided by this time,
the outstanding WTOR is canceled (DOM issued) and &RETCODE will be set to 4 and the procedure resumes
execution. The valid range is 0.01 to 9999.99.
If a reply is provided, &RETCODE is set to 0.
WAIT=0 or WAIT=NO is not supported on &WTOR, as it would be senseless to issue and immediately cancel the
WTOR.
Regardless of the WAIT value used, if the procedure is flushed for any reason, the WTOR is canceled.

VARS=
Specifies that the reply is to be tokenized into the nominated variables before control is returned to the procedure.
Each word of the reply will be tokenized into the nominated variables from left to right. If insufficient variables are
provided, some data will be lost. Excess variables will be set to a null value. The format of the operands that is
coded with VARS= are described below.
prefix*

Denotes that variables will be generated automatically during the tokenization process, and that the
variable names will be prefix1 .. prefix2 and so on. The RANGE= operand is specified to indicate a
starting and ending suffix number. Prefix* cannot be used in conjunction with other variable names.

name
The name of a variable, excluding the ampersand (&).

name(n)
As above, but n denotes the length of the data that is to be placed in the variable.

*(n)
Denotes a skip operation, where n represents the number of units to be skipped during the tokenization process.
On VARS= statements n denotes 'skip this number of words'. An asterisk (*) by itself is the same as *(1).

STRING
Specifies that no tokenization is to be performed. The entire text of the reply is to be treated as a single string and
returned to the procedure in &1. No variables is nominated if STRING is specified.

STRING=(var-name-list)
Specifies that the reply is to be segmented into substrings and placed in the nominated receiving variables. For
example STRING=(A(5),B(10)) indicates that the first 5 characters are placed in &A and the next 10 characters in
&B.

ARGS
Denotes that the message received will be tokenized and placed word by word into automatically generated
variables of the from &1 through &n, depending on how many are required to hold the message. The RANGE=
operand is coded to designate a start number and optionally, an end number, which delimits the number of
variables that will be generated.
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DATA=message text
The text of the message to WTOR. Maximum length of the message is 122 characters.

 Examples: &WTOR 

&WTOR ARGS DATA=Reply with configuration parameters

&WTOR WAIT=10 CONSOLE=1 ARGS DATA=Reply with config. parameters

&IF &RETCODE=4 &THEN &WTO CONSOLE=1 +

   DATA=No parameters received within time limit

 Notes: 

When using &WTOR, consider these recommendations:

• Always provide a message identifier at the start of the message. This identifier should establish some connection with
the issuer of the &WTOR.

• WTOR messages are always treated as NRD. For this reason, keep to a minimum the number of WTOR messages
outstanding at any one time.

No DOMID is returned after &WTOR, as the NCL procedure is always suspended until it is replied to, or until the WAIT
interval is exceeded, in which case the WTOR is automatically deleted.

Careless use of &WTOR can tie up many system console buffers. WTOR messages are always NRD.

The &WTOR verb generates an MVS WTOR. Thus, the message is seen and processed like any other WTOR message.

&ZAMCHECK
Indicates whether support is enabled in your product region for a specified access method.

&ZAMCHECK accessmethod

&ZAMCHECK is a built-in function and must be used to the right of an assignment statement.

&ZAMCHECK is used to verify support for VTAM and XNF access methods.

The term access method refers to a communication program used to communicate with terminals, other product regions,
or another application.

 Operands: 

accessmethod
The value of this field is VTAM or XNF. The value returned is YES or NO. If a name other than VTAM or XNF is
specified, the result is NO.

 Examples: 

&A = &ZAMCHECK VTAM

&IF &A = YES &THEN &DO

   -SYSPARMS PPOACBNM=NMPPO1

   -PPO START

   &DOEND

&ZFEATURE
Returns an indication of the availability of one or more features.

&ZFEATURE feature1 [ feature2 .... featuren ]
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&ZFEATURE returns a value of YES or NO to indicate whether your product region is configured with the single
nominated feature or all the nominated features. This allows NCL procedures to include feature-dependent code that can
or cannot be activated, depending on the presence of the feature.

 Operands: 

feature1 [ feature2.... featuren ]
The names of one or more features. If the region is configured with all the nominated features, the built-in function
returns a value of YES in the target variable. If any of the nominated features is not present in the system,
&ZFEATURE returns a value of NO in the target variable.

 Examples: &ZFEATURE 

&A = &ZFEATURE TCPIP 

&GOSUB .&A 

.YES -* TCPIP feature is present, so use its facilities

 : 

.NO -* TCPIP feature is not present. 

NOTE
&ZFEATURE is used to test for the features as listed in the description of the PROD JCL parameter
in Reference.

&ZNCLKWD
Returns a value indicating whether a given string is an NCL keyword.

&ZNCLKWD string

Provides a means of testing whether a given string is an NCL keyword.

&ZNCLKWD is a built-in function and must be used to the right of an assignment statement.

The specified string is tested and one of the following values is assigned to the variable to the left of the assignment
statement.

YES
The string is an NCL keyword.

NO
The string is not an NCL keyword.

 Operands: 

string
The string to be tested.

 Examples: 

&A = &ZNCLKWD &INPUT  

&IF &A EQ YES &THEN +

   &GOTO .INVALID

&ZOSCHK
Indicates whether support is enabled in your product region for a specified operating system (or family of operating
systems) or capability.

&ZOSCHK { ANY | ALL } name [ name ... ]
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&ZOSCHK is a built-in function and must be used to the right of an assignment statement.

The result is Boolean (0 or 1):

• 0 means that the test failed.
• 1 means that the test succeeded.

 Operands: 

{ ANY | ALL }
This operand is mandatory. Specifying ANY means that, if any of the following tests is true, then the result is true
(1 is returned).
Specifying ALL means that all of the following tests must be true for the result to be true.

name [ name ... ]
Each name that you specify here indicates an operating system (or family of operating systems) or capability that
you want to test for.
The value of this field is any of the following:

GENOS
Any OS system (for example, z/OS or MSP)

GENVM
Any VM system

GENVOS
Any VOS3 system

IBM
Any IBM system

IBM_OS
Any IBM OS system

IBM_VM
Any IBM VM system

NONIBM
Any non-IBM system

FUJITSU
Any Fujitsu system

FUJITSU_OS
Any Fujitsu OS system

FUJITSU_FSP
Any Fujitsu FSP system

HITACHI
Any Hitachi system

HITACHI_OS
Any Hitachi OS system

OS390>
z/OS and OS/390

OS/390>
z/OS and OS/390

ZOS
z/OS only
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Z/OS
z/OS only

ZOS>
z/OS or later Z/OS> z/OS or later

MSP
MSP only

MSP>
MSP or later (up to and beyond MSP/EX)

MSPAE
MSP/AE only

MSP/AE
MSP/AE only

MSPAE>
MSP/AE or later (up to and beyond MSP/EX)

MSP/AE>
MSP/AE or later (up to and beyond MSP/EX)

MSPEX
MSP/EX only

MSP/EX
MSP/EX only

MSPEX>
MSP/EX or later

MSP/EX>
MSP/EX or later

VOS3
Hitachi VOS3 only

VM
Any VM

GCS>
GCS or later (up to and beyond VM/ESA)

VMESA>
VM/ESA or later X

VM/ESA>
VM/ESA or later X

EXTMCS
System supports EXTMCS consoles

31BIT
System supports 31-bit addressing

XMS
System supports basic cross-memory services

ESAXMS
System supports ESA-style cross-memory services

SMF77
System supports SMF record 119 (x'77') (z/OS 1.2 and later)
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IPV6
System supports IPv6 (z/OS 1.4 and later)

 Notes: 

The result is boolean (0 or 1):

• 0 means that the test failed.
• 1 means that the test succeeded. The remaining operands (at least one; as many as desired) identify a specific

operating system or capability to test for. If an unrecognized name is used, then the test is treated as false.

NOTE
Standard NCL function semantics apply. This function is used only on the right of an assignment statement.

NOTE
This function returns 0 or 1, not YES or NO.

 Examples: &ZOSCHK  

&RESULT = &ZOSCHK ANY GENOS MSP

&RESULT = &ZOSCHK ALL IBM VM

&ZPSKIP
Sets a new string as the active panel skip data. Optionally, also restarts processing from the primary menu.

&ZPSKIP [ string | =string ]

Your product region supports the ability to perform menu jumps or panel skips as a means of abbreviating panel
navigation. Panel skips is used to move rapidly from one panel display to another without viewing each individual
panel which would normally be displayed. The panel skip data is a variable length string wherein data for each panel
is delineated by the use of a period (.). This data is normally used to automatically satisfy &PANEL statements. The
&ZPSKIP verb is used to set a new panel skip string. In addition, the use of a leading equal sign (=), is used to restart
processing from the primary menu.

 Operands: 

=
An optional automatic trigger to flush current processing and re-invoke the Primary Menu. The associated panel
skip string supplied will then be used to satisfy further panel processing.

string
The data to be stored as the current panel skip string. Periods are used to delineate the data that is applicable to
each panel. In addition, semicolons is used as field separators to supply data to multiple fields on a panel. Neither
separator is used as part of the data, or is returned to the panel or &ZPSKIP system variable.
A null value is used to reset any panel skip data.

 Examples: &ZPSKIP  

&ZPSKIP =U.4  -* jump to user services and then option 4 

&ZPSKIP         -* stop any further panel skipping 

&ZPSKIP &REMCMD -* set new string for skipping forward 

An NCL menu procedure should always support forward panel skipping. The &ZPSKIP verb should be used to set forward
skipping. For example:

&SELECT = &SELSTR (.) &CMD -* extract first option

&REMOPT = &REMSTR (.) &CMD -* extract remainder of data

&ZPSKIP &REMOPT  -* set forward skipping
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Panel skipping is terminated by a panel display that signifies an error. If the alarm is sounded or #ERRFLD highlighting is
used, then panel skip data is not used to satisfy the panel and the panel skip string is set to a null value.

 Note: For more information about the &ZPSKIP and &ZPSKPSTR system variables, see Network Control Language
Programming.

&ZQUOTE/&ZQUOTE2
Places quotes around a string and places it into a variable.

&ZQUOTE text ...  text

&ZQUOTE2 text ...  text

&ZQUOTE provides a means of quoting a string using single or double quotes. &ZQUOTE2 also quotes data, but uses
only single quotes. For the rules used, see Notes.

&ZQUOTE and &ZQUOTE2 are built-in functions and must be used to the right of an assignment statement.

 Operands: 

text
The text to be quoted

 Return Codes: 

&ZFDBK is set to indicate the success or failure of the quoting procedure:

0
Quote successful

4
The data cannot be quoted. This occurs if the string for quoting is too long to fit within an NCL variable. The input
is assigned to the output variable without change.

 Examples: 

&A=&ZQUOTE ABC DEF  -* results in &A set to “ABC DEF” 

&B=&ZQUOTE say “Hello”  -* &B is set to 'say “Hello”' 

&C=&ZQUOTE say “G'day”  -* &C is set to 'say “G''day”' 

&D=&ZQUOTE2 say “G'day”  -* &D is set to 'say “G”day”'

 Notes: 

&ZQUOTE and &ZQUOTE2 is used to quote a string which is later analyzed by &SETVARS.

&ZQUOTE quotes the text according to the following rules:

• If the data contains no double quotes (”), a double quote is placed at each end of the text.
• If the data contains no single quotes, a single quote is placed at each end of the text. Otherwise a single quote is

placed at each end and every embedded single quote is replaced by two single quotes
• If the data is null, the nominated variable is set to null.

&ZQUOTE2 uses the following rules:

• A single quote is placed at each end of the text and every embedded single quote is replaced by two single quotes
• If the data is null, a null quoted string is returned (that is, '').

&ZSHRINK
Removes leading and trailing spaces and reduces multiple spaces within a string to one space.
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&ZSHRINK text ...  text

&ZSHRINK is a built-in function and must be used to the right of an assignment statement.

&ZSHRINK provides a means of removing spaces from the beginning or end of a string, or removing multiple spaces from
within a string.

 Operands: 

text
The text to be shrunk.

 Notes: 

The supplied text is returned with spaces removed according to the following rules:

• Leading and trailing spaces are removed.
• Two or more adjacent spaces are compressed into one space.
• If the last two characters are a space followed by a period ( .), the space is removed and the period placed following

the last non-blank character.

 Examples: 

&A = &ZSHRINK THIS  IS A TEST . 

sets &A to  THIS IS A TEST.

&ZSOCINFO
Obtains information about a specific socket owned by the process.

&ZSOCINFO socket_idinfotype

&ZSOCINFO returns information according to the socket as identified by socket_id and the value of infotype as explained
below.

 Operands: 

EXIST
Returns YES if the NCL process owns a socket with the specified socket ID or NO if the NCL process does not
own a socket with the specified socket ID.

TYPE
Returns a character string representing the type of socket: TCP, TCPLISTEN, or UDP.

PORT
Returns the port number assigned to the socket by the local host.

ADDR
Returns the IP address assigned to the socket by the local host.

PEERPORT
Returns the port number of the peer host on a TCP connection.
For a UDP socket this is the port number last referenced by a SEND_TO or RECEIVE_FROM verb.

PEERADDR
Returns the IP address of the peer host on a TCP connection.
For a UDP socket this is the IP address last referenced by a SEND_TO or RECEIVE_FROM verb.

PEERNAME
Returns the name of the peer host on a TCP connection (where HOSTNAME was used to establish the
connection).
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RETCODE
Returns the return code from the last operation on this socket.

FDBK
Returns the reason code from the last operation on this socket.

VERRIN
Returns the vendor error information from the last operation on this socket.

ERRNO
Returns the error number value from the last operation on this socket.

BYTESIN
Returns the number of bytes of data received by this socket.

BYTESOUT
Returns the number of bytes of data sent by this socket.

 Examples: 

&STYPE = &ZSOCINFO &SOCK TYPE 

&WRITE DATA=SOCKET &SOCK IS &STYPE

&ZSUBST
Returns a string with substituted data.

&ZSUBST subchardata

&ZSUBST provides a means of substituting data in a string or variable. Normally NCL substitution uses the ampersand
(&) character to indicate the start of a variable name. You can use the &ZSUBST built-in function to substitute a string of
data using a different character.

&ZSUBST is a built-in function and must be used to the right of an assignment statement.

 Operands: 

subchar
This is the substitution character. It is:
c

Any single character
C 'c'

Any single quoted character (including a blank)-double quotes is used
X 'xx'

A hexadecimal pair representing the wanted character
data

The data to substitute. The data is in a variable. It is the data after normal substitution that is then passed through
a single substitution pass using the nominated character instead of the ampersand.

 Examples: &ZSUBST  

&A = PARIS  

&TEST = @A  

&RESULT = &ZSUBST @ &TEST -* &RESULT will contain PARIS

&ZSYSPARM
Obtains the value of a system parameter (SYSPARM).
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&ZSYSPARM operand

NCL procedures can use the &ZSYSPARM built-in function to directly access system parameters which have been set
using the SYSPARMS command. The value of the SYSPARMS operand specified on the built-in function is returned in
the identical format to the output for the same operand in a SHOW SYSPARMS display. (For information about the SHOW
SYSPARMS command, see the Online Help.)

 Operands: 

operand
The SYSPARMS operand for which the setting information is required.

 Return Codes: 

&ZSYSPARM sets the &ZFDBK system variable as follows: 0 SYSPARMS operand was valid

4
SYSPARMS operand not applicable to current operating system

8
SYSPARMS operand name is unknown to the system

 Examples: &ZSYSPARM 

&IPPORT = &ZSYSPARM IPPORT

NOTE
 The operand name specified on the &ZSYSPARM built-in function must be an exact match for a known
operand.

&ZTCPERDS
Returns the short message for a TCP/IP error code.

&ZTCPERDS n

 Operands: 

n
A valid error code number. If the number is not a recognized error code, the message, EUNKNOWN - UNKNOWN
ERRNO is returned.

 Examples: &ZTCPERDS 

&B = &ZTCPERDS 40

sets the value of &B to the following:

N3AD01 - 40 - ENETUNREACH - DESTINATION NETWORK UNREACHABLE

If the number is not a recognized error number, &B is set to:

N3AD01 -xxx - EUNKNOWN - UNKNOWN ERRNO

where xxx is the error number supplied.

&ZTCPERNM
Returns the logical name of a TCP/IP error code.

&ZTCPERNM n
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 Operands: 

n
A valid error code number. If the number is not a recognized error code, the message, EUNKNOWN is returned.

 Examples: &ZTCPERNM 

&A = &ZTCPERNM 40

sets the value of &A to ENETUNREACH. If the number is not a recognized error code, &A is set to EUNKNOWN.

&ZTCPINFO
Obtains information about the local host or TCP/IP vendor stack.

&ZTCPINFO infotype 

&ZTCPINFO returns data according to the value of infotype as explained below.

Operands:

TYPE
Returns the vendor stack type as specified on the TCPIP START command TYPE=.

STATUS
Returns ACTIVE, STARTING, STOPPING, QUIESCING, or INACTIVE.

HOSTADDR
Returns the local host IP address.

HOSTNAME
Returns the local host alias name.

HOSTFULLNAME
Returns the local host full name.

INTERFACE
Returns descriptive interface information returned by the vendor interface.

CONNECTION
Returns connection information from the vendor interface.

Examples: &ZTCPINFO

&INTF = &ZTCPINFO INTERFACE &WRITE DATA=TCPIP INTERFACE IS &INTF

&ZTCPSUPP
Determines if a function is supported by the current TCP/IP vendor stack.

&ZTCPSUPP function 

&ZTCPSUPP returns NO if the function is unknown or not supported, or if the TCPIP START command has never been
issued. It returns YES if the function is supported.

Operands:

PING
Returns YES if &SOCKET PING is supported.

TRACEROUTE
Returns YES if &SOCKET TRACEROUTE is supported.
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GETHOSTBYADDR
Returns YES if &SOCKET GETHOSTBYADDR is supported.

GETHOSTBYNAME
Returns YES if &SOCKET GETHOSTBYNAME is supported.

Examples: &ZTCPSUPP

&CANPING = &ZTCPSUPP PING 

&WRITE DATA=PING? &CANPING!

&ZUNQUOTE
Removes one level of quotes from a string.

&ZUNQUOTE text ...  text

&ZUNQUOTE is used to reverse the quoting procedures performed by &ZQUOTE. &ZUNQUOTE is a built-in function and
must be used to the right of an assignment statement. If the input data is null, the nominated variable will be set to null.

 Return Codes: 

The system variable &ZFDBK is set to indicate the success or failure of the unquoting procedure:

0
Unquote was successful

4
Data error occurred. For example, the string is too long for one NCL variable. The input is copied to the output
variable, without change.

 Examples: &ZUNQUOTE 

& A = &STR 'say “G''day”'

&B = &ZUNQUOTE &A           -* &B will set to say “G'day”

&C = &ZUNQUOTE &B           -* &C will be the same as &B since

-* there are no more levels of quoting

&D = &ZUNQUOTE 'say “G'day”'-* Will result in &ZFDBK=4

                            -* and &D set to 'say “G'day”'

NOTE
 For a definition of a quoted string, see description of &ZQUOTE .

System Variables

About System Variables

The following table is a list of the system variables with a brief description of their function.

The Feature/Component column indicates whether a specific feature or component must be included in the initialization
parameters at region startup before you can use the variable.

NOTE
For more information about system initialization parameters, see the Reference Guide.
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NOTE
If any of the following products are configured in the region, the internal Automation Services (AS) component is
enabled: FT, OPSCICS, OPSOS, SNA, or TCPIP.

Name Description Feature/ Component

&ALLPARMS A user variable that supplies a single string
for all parameters specified when an NCL
procedure is invoked

&AOMACCT1 - 4 Four system variables that return, for some
MVS-sourced messages, the first four
accounting fields from the JOB statement

AS

&AOMALARM Returns the alarm attribute for the current
message

AS

&AOMASID Returns the address space ID (ASID) that
issued the current message

AS

&AOMATEXT Returns the text of the current line of
a message that has been delivered to
AOMPROC

AS

&AOMAUTH Indicates whether the issuer of a WTO/
WTOR is authorized

AS

&AOMAUTO Returns the value of the automation flag AS

&AOMAUTOT Returns the value of the automation token AS

&AOMBC Indicates whether the current message is a
broadcast message

AS

&AOMCHAR1 Returns the screen character that indicates
the status of operator console format
messages

AS

&AOMCOLOR Indicates the color attribute of the current
message

AS

&AOMCONNM Returns the Extended MCS console name AS

&AOMDESC Returns the descriptor codes assigned to
the current message, in list format

AS

&AOMDHEX Returns the descriptor codes assigned to
the current message, in hexadecimal

AS

&AOMDMASK Returns the descriptor codes assigned to
the current message, in &MASKCHK format

AS

&AOMDOM Indicates whether the current message is
a Delete Operator Message notification
(DOM-Notify)

AS

&AOMDOMID Returns the Delete Operator Message
(DOM) ID of the current message

AS

&AOMEVCLS Returns the EVENT class value AS

&AOMHLITE Returns the highlight attribute for the
current message

AS
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&AOMID Returns an ID assigned by the screening
table to the current message or event

AS

&AOMIJOBN Returns the job name of the address space
that issued the WTO, WTOR, or EVENT

AS

&AOMINTEN Returns the intensity attribute for the
current message

AS

&AOMJOBCL Returns the job class of the job that issued
the WTO or WTOR

AS

&AOMJOBID Returns the JES job number that issued the
current message

AS

&AOMJOBNM Returns the job name of the active address
space that issued the current message

AS

&AOMJSTCB Returns the hexadecimal address of the
job step TCB that either issued the current
WTO or WTOR, or owns the TCB that
issued the message

AS

&AOMLDID Returns the domain ID of the last handler of
this message, event, or DOM-Notify

AS

&AOMLROUT Returns the local routing option for the
message or event as set by the screening
table ROUTE or LCLROUTE operands

AS

&AOMLRSLT Returns the eight LOOKUP results from
screening, in &MASKCHK format

AS

&AOMLRSL1 - 8 Eight system variables that return the
results of up to eight LOOKUP statements

AS

&AOMLTCTL Indicates whether the current line of the
current message is a control line

AS

&AOMLTDAT Indicates whether the current line of the
current message is a data line

AS

&AOMLTEND Indicates whether the current message is
an end line

AS

&AOMLTLAB Indicates whether the current line of the
current message is a label line

AS

&AOMMAJOR Indicates whether the current line of the
current message is a major line

AS

&AOMMHEX Returns the MCS flags assigned to the
current WTO or WTOR

AS

&AOMMINOR Indicates whether the current line of the
current message is a minor line

AS

&AOMMMASK Returns the MCS flags assigned to the
current message in &MASKCHK format

AS

&AOMMONIT Indicates whether to deliver the current
message to monitor class message
receivers

AS
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&AOMMPFSP Indicates whether the Message Processing
Facility (MPF) initially suppresses the
current message

AS

&AOMMSGCD Returns the message code assigned to this
message

AS

&AOMMSGID Returns the extracted message ID of the
current message

AS

&AOMMSGLV Returns the highest message level of the
current message

AS

&AOMMVCON Returns the ID of the system console to
which the current message was routed

AS

&AOMMVSDL Indicates whether the screening table has
deleted the current message

AS

&AOMNMCON Returns the console ID to which the current
message was routed

AS

&AOMNMDOM Returns the assigned DOMID associated
with a DOM-notify message

AS

&AOMNMIN Returns the number of minor lines in a
multiline WTO

AS

&AOMNRD Indicates whether to display the current
message as a non-roll delete message on
OCS consoles

AS

&AOMODID Returns the domain ID of the system where
the message originated, as set by the
NMDID JCL parameter

AS

&AOMRCLAS Returns the ISR remote classes, as set by
the screening table, in MASKCHK format

AS

&AOMRCLS1 - 8 Eight system variables which provide the
individual values of the eight AOM ISR
remote classes for this message or event

AS

&AOMREISS Returns the value YES if the current
message was reissued on a JES3 GLOBAL
processor, otherwise its value is NO

AS

&AOMRHEX Returns the routing codes assigned to the
current message, in hexadecimal

AS

&AOMRKEY Returns the retrieval key attribute AS

&AOMRMASK Returns the routing codes assigned to the
current message, in &MASKCHK format

AS

&AOMROUTC Returns the routing codes assigned to the
current message

AS

&AOMROUTE Returns the routing option for the current
message, as set by the screening table

AS

&AOMRROUT Returns the remote routing option for the
current message, as set by the screening
table

AS
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&AOMRWTOR Indicates whether the current message is a
Replied-to-WTOR

AS

&AOMSALRT Indicates whether the &AOMALERT verb
sources the current message

AS

&AOMSDATA Returns the saved data from a successful
LOOKUP statement

AS

&AOMSINGL Indicates whether the current message is a
single-line message

AS

&AOMSOLIC Indicates whether the current message is a
solicited message

AS

&AOMSOLTP Returns the solicit type of the current
message

AS

&AOMSOS Identifies the type of operating system that
sourced this message

AS

&AOMSUBTP Returns the subtype of the current line of
the current message

AS

&AOMTEXT Returns the major text of the current
message

AS

&AOMTIME Returns the timestamp of the current
message

AS

&AOMTYPE Identifies the current message as a WTO,
WTOR, DOM, or EVENT

AS

&AOMUFLGS Returns the eight user flags in &MASKCHK
format

AS

&AOMUFLG1 - 8 Eight system variables which are user-
defined flags, set by the screening table

AS

&AOMVMMCL Returns the VM IUCV message class of a
VM-sourced message

AS

&AOMVMSRC Returns the AOM/VM message source AS

&AOMVMUID Returns the VM user ID that a message
originated from

AS

&AOMVMUND Returns the VM RSCS node that a
message originated from

AS

&AOMWRID Returns the WTOR reply ID of the current
message

AS

&AOMWRLEN Returns the length of the text that is passed
in reply to a WTOR

AS

&AOMWTO Indicates whether the current message is a
write-to-operator (WTO)

AS

&AOMWTOR Indicates whether the current message is a
WTOR

AS

&BROLINEn A series of system variables that return the
current broadcast lines
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&CURSCOL &CURSROW System variables that return the cursor
location

&DATEn A series of system variables that return the
current system date in different formats

&DAY Returns the current day of the week

&FILEID Returns the name of the file currently being
processed

&FILEKEY Indicates the current position of an NCL
process within a UDB

&FILERC Indicates the success or otherwise of a file
processing function

&FILERCNT Provides a count of the number of records
deleted by &FILE DEL processing

&FSM Indicates if the issuing procedure has
access to a real window

&INKEY Returns a value representing the key last
used to enter data

&LOOPCTL Returns the current setting of the automatic
loop control counter

&LUCOLS Indicates the number of columns currently
allocated to this processing window

&LUEXTCO Indicates whether the terminal supports
extended color

&LUEXTHI Indicates whether the terminal supports
extended highlighting

&LUNAME Returns the name of the terminal at which
the NCL procedure is executing

&LUROWS Returns the number of rows currently
allocated to this process window

&NDBERRI Returns additional information about an
NDB warning or error condition

&NDBRC Indicates the success or otherwise of an
&NDBxxx NCL statement

&NDBRID Returns the record ID of the current or new
record

&NDBSQPOS Returns the relative position in an
&NDBSCAN-built sequence

&NEWSAUTH Indicates whether a user is authorized for
NEWS functions

SNA

&NEWSRSET Indicates whether the user is authorized for
NEWS reset (delete) functions

SNA

&NMID Returns the ID of this system

&OCSID &OCSIDO Indicates the OCS ID name for the current
window
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&PANELID Indicates the name of the current panel

&PARMCNT Returns the count of the number of
variables entered when a procedure was
invoked

&RETCODE Returns the current system return code

&ROUTECODE Returns the routing codes assigned to the
current message, in &MASKCHK format

AS

&SYSID Returns the current operating system
identification

&TIME Returns the current time

&USERAUTH Returns the command authority of the user
who initiated the procedure

&USERID Returns the user ID of the user currently
executing the procedure

&USERPW Returns the PASSWORD of the user

&VSAMFDBK Returns the VSAM return code from a file
processing operation

&ZACBNAME Returns the primary VTAM ACB name in
use by the system

&ZAMTYPE Returns the name of the access method
used to connect the terminal on which the
NCL procedure is executing

&ZAPPCACC Returns the number of active APPC
conversations for the NCL process

&ZAPPCCSI Returns the client/server indicator for the
APPC conversation

&ZAPPCELM Returns the message from an Error Log
GDS variable received after an error, or
deallocate abend

&ZAPPCELP Returns product set information from an
Error Log GDS variable received after an
error, or deallocate abend

&ZAPPCID Returns the conversation ID which identifies
an APPC conversation (a unique integer)

&ZAPPCIDA Returns the APPC conversation ID for the
transaction that started the NCL process

&ZAPPCLNK Returns the link name for an APPC
conversation

&ZAPPCMOD Returns the mode name for an APPC
conversation

&ZAPPCPCC Returns the number of pending APPC
conversations for the NCL process

&ZAPPCQLN Returns the network qualified local LU
name
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&ZAPPCQRN Returns the network qualified remote LU
name

&ZAPPCRM Returns the current receive map name

&ZAPPCRTS Indicates whether a request to send has
been received

&ZAPPCSCM Returns the Server Connection Mode
indicator

&ZAPPCSM Returns the current send map name

&ZAPPCSND Returns the APPC SEND protocol indicator

&ZAPPCSTA Returns the current state of an APPC
conversation

&ZAPPCSYN Returns a character string, equivalent to
that of the SYNC_LEVEL parameter of the
LU6.2 MC_GET_ATTRIBUTES verb

&ZAPPCTRN Returns the locally known transaction
identifier (up to 32 characters) for an APPC
conversation

&ZAPPCTYP Returns a character string providing the
APPC conversation type

&ZAPPCVRB Returns the last APPC verb that was issued

&ZAPPCWR Returns a character string, equivalent
to that of the LU6.2 WHAT_RECEIVED
parameter

&ZAPPCWRI Returns a character string, equivalent
to that of the LU6.2 WHAT_RECEIVED
parameter

&ZBLANK1 Returns a single blank character

&ZBROID Returns the broadcast identifier associated
with the NCL process

&ZBROTYPE Indicates the type of broadcast associated
with the issuing procedure

&ZCOLS Indicates the number of columns
associated with the physical terminal

&ZCONSOLE Returns the system console number
associated with a console user ID

&ZCURSFLD &ZCURSPOS Returns the name of the field where the
cursor is positioned and the offset within
that field

&ZDBCS Indicates whether a terminal supports
double byte character set data streams
(DBCS)

&ZDOMID Returns the deletion identifier for a non-roll
delete message

&ZFDBK Returns completion information following
execution of selected NCL statements
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&ZDSNQLCL Returns the value of the local data set
qualifier

&ZDSNQSHR Returns the value of the shared data set
qualifier

&ZGDATEn A set of system variables that return the
date, in different formats, based on GMT

&ZGDAY Returns the day of the week, based on
GMT

&ZGOPS Indicates the generic type of operating
system

&ZGTIMEn A set of system variables that return the
time, based on GMT

&ZGTIMEZn A set of system variables that indicate the
difference in time between local (operating
system) time and GMT

&ZINTYPE (Message profile variable) Specifies
whether a request message or a response
message satisfies an &INTREAD operation

&ZIREQCNT Returns the count of messages queued
to dependent request queue of an NCL
process

&ZIRSPCNT Returns the count of messages queued
to dependent response queue of an NCL
process

&ZJOBNAME Returns the job name

&ZJOBNUM Returns the JES2/3 job number for the last
job submitted by NCL (OS/VS only)

&ZJRNLACT Returns the ddname of the active journal
data set

&ZJRNLALT Returns the ddname of the alternate (or
inactive) journal data set

&ZLCLIPA Returns the IP address of the local host for
a TN3270 session

&ZLCLIPP Returns the IP port of the TN3270 server
for a TN3270 session

&ZLOGMODE Returns the name of the VTAM logmode
table entry used when the current terminal
was connected

&ZLUNETID Returns the network ID of the currently
connected terminal

&ZLUTYPE Indicates the type of device or environment

&ZLU1CHN Indicates the segment position of a
message received from an LU1 device

&ZMALARM Indicates whether the message causes the
terminal alarm to sound
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&ZMALLMSG Indicates whether an MSG ALL command
generates the message

&ZMAOMAU Indicates whether the original WTO or
WTOR issuer was authorized

AS

&ZMAOMBC Indicates whether the current message has
the AOM broadcast attribute

AS

&ZMAOMDTA Indicates whether the current message
contains AOM data

AS

&ZMAOMID Returns the AOM ID value AS

&ZMAOMJI Returns the job ID of AOM MVS-sourced
messages

AS

&ZMAOMJN Returns the job name of AOM MVS-
sourced messages

AS

&ZMAOMMID Returns the AOM message ID AS

&ZMAOMMIN Indicates whether this is an AOM minor line AS

&ZMAOMMLC Indicates whether the current message is
an MLWTO control line

AS

&ZMAOMMLD Indicates whether the current message is
an MLWTO data line

AS

&ZMAOMMLE Indicates whether the current message is
an MLWTO end line

AS

&ZMAOMMLL Indicates whether the current message is
an MLWTO label line

AS

&ZMAOMMLT Indicates the type of MLWTO of the current
message

AS

&ZMAOMMLV Returns the highest AOM message level of
the current message

AS

&ZMAOMMSG Indicates whether the current message was
marked for propagation to eligible AOM
receivers

AS

&ZMAOMRC Returns the AOM routing codes assigned to
the current message

AS

&ZMAOMRCM Returns the routing codes assigned to the
current message, in &MASKCHK format

AS

&ZMAOMRCX Returns the AOM routing codes assigned
to the current message, in hexadecimal
characters

AS

&ZMAOMSOS Returns the operating system type from
which the current AOM message came

AS

&ZMAOMSYN Returns the originating system name for the
current message

AS

&ZMAOMTM Returns the AOM timestamp of the current
message

AS

&ZMAOMTYP Returns the AOM type of a message AS
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&ZMAOMUFM Returns the eight AOM user flags in
&MASKCHK format

AS

&ZMAOMUF1 - 8 Eight system variables which return
the AOM user-defined flags, set in the
screening table

AS

&ZMAOMUI Returns the originating user ID of an AOM
message from a VM system

AS

&ZMAOMUN Returns the VM RSCS node name that an
AOM/VM message came from

AS

&ZMAPNAME (Message profile variable) Returns the map
name for the embedded user MDO in the
current $MSG MDO if present

&ZMCOLOR &ZMCOLOUR Returns the color attribute of the message

&ZMDOCOMP Returns the last name segment of the fully
qualified name for the MDO component
involved in the last operation

&ZMDOFDBK Returns the feedback code after any verb
references an MDO

&ZMDOID Returns the identifier of the MDO involved
in the last operation

&ZMDOM Indicates whether the message is a delete
operator message instruction

&ZMDOMAP Returns the map name for &ZMDOID

&ZMDOMID Returns the delete operator message
identifier (DOMID) of the message read,
provided the message has the non-roll
delete message attribute (as determined by
the setting of the &ZMNRD terminal)

&ZMDONAME Returns the fully qualified name of the MDO
component involved in the last operation

&ZMDORC Returns the return code after any
verb references an MDO (used with
&ZMDOFDBK)

&ZMDOTAG Returns the MDO tag value of the
component involved in the last operation

&ZMDOTYPE Returns the ASN.1 type of &ZMDOCOMP

&ZMEVONID Returns the NCL ID of the procedure which
issued the &EVENT which caused the
message on the RESP queue

&ZMEVPROF Returns the EDS profile name which
resulted in delivery of an event notification.

&ZMEVRCDE Returns the route code of an incoming
event message

&ZMEVTIME Returns the time that an event originated, in
the format HH.MM.SS.THT
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&ZMEVUSER Returns the user ID of a user who issued
the &EVENT verb which caused the
message on the RESP queue

&ZMHLIGHT &ZMHLITE Returns the display highlighting attribute of
the message. Values are NONE, USCORE,
REVERSE, or BLINK

&ZMINTENS Returns the display intensity attribute of the
message. Values are HIGH, or LOW, or null
if no message is processed

&ZMLNODE Returns the terminal name of the user to
whom the log message is to be attributed

&ZMLOGCMD Returns whether a log message is an
echo to the log of a command (available to
&LOGREAD only)

&ZMLSRCID Returns the message prefix of the last
handler for the message just received

&ZMLSRCTP Returns the type of the last handler for the
message just received

&ZMLTIME Returns the time stamp of a log message
(available to &LOGREAD only) (format
HH.MM.SS.THT)

&ZMLUSER Returns the user ID the log message came
from (available to &LOGREAD only)

&ZMMONMSG Indicates whether the message received is
a monitor class message

&ZMMSG Indicates whether the message received is
a standard message

&ZMMSGCD Indicates the hexadecimal message code
attribute for this message

&ZMNMDIDL Returns the domain ID for the previous
system to handle this message

&ZMNMDIDO The domain ID for the system where this
message originated

&ZMNRD Indicates whether the message carries the
non-roll delete attribute

&ZMNRDRET Indicates whether the message is received
as a result of the user issuing an NRDRET
command

&ZMODFLD Returns the name of the next modified field
on a panel

&ZMOSRCID Returns the message prefix for the
originator of the message just received

&ZMOSRCTP Returns the type for the originator of the
message just received
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&ZMPPODTA Indicates whether any PPO message profile
information is available regarding this
message

AS

&ZMPPOMSG Indicates whether the message originated
from PPO

AS

&ZPPOSCNT A counter of remote domains to which a
PPO message was delivered.

AS

&ZMPPOSEV If &ZMPPODTA=YES, then this variable
includes gives the severity level of the PPO
message

AS

&ZMPPOTM If &ZMPPODTA=YES, this variable gives
the time when the message was created

AS

&ZMPPOVNO If &ZMPPODTA=YES, this variable returns
the VTAM message number for the PPO
message

AS

&ZMPREFXD Indicates whether the message text has
been prefixed with identifier values

&ZMPTEXT Returns the message text, prefixed
according to the current profile settings

&ZMREQID Returns either user ID or NCL ID, if
&ZINTYPE=REQ

&ZMREQSRC Returns the source of the INTQ command if
&ZINTYPE=REQ

&ZMSLEVEL Returns the version of System Services

&ZMSOLIC Indicates whether the message was
solicited or unsolicited

&ZMSOURCE Returns the verb that last set the values for
the message profile variables

&ZMTEXT Returns the text of the message received

&ZMTYPE Returns the type of message received

&ZNCLID Returns the unique identifier of the NCL
process

&ZNCLNEST Returns the EXEC nesting level of the
current procedure within the method level

&ZNCLTYPE Returns the type of the current procedure

&ZNETID Returns the value of the VTAM network
identifier

&ZNETNAME Returns the network name of the primary
ACB

&ZNMDID Returns the value of the domain identifier

&ZNMSUP Returns the value of the system user prefix

&ZOCS Indicates whether the NCL process is
associated with an OCS window

&ZOPS Returns the type of operating system
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&ZOPSVERS Returns the version of the operating system

&ZOUSERID Returns the originating user ID for an NCL
process

&ZPERRORC Returns the value of the standard panel
field attribute COLOR for error fields and
messages

&ZPERRORH Returns the value of the standard panel
field attribute HLITE for error fields

&ZPINPHIC Returns the value of the standard panel
field attribute COLOR for mandatory input
data fields and command fields

&ZPINPLOC Returns the value of the standard panel
field attribute COLOR for optional input data
fields

&ZPINPUTH Returns the value of the standard panel
field attribute HLITE for data input fields

&ZPINPUTP Returns the value of the standard panel
field attribute PAD for data input fields

&ZPLABELC Returns the value of the standard panel
field attribute COLOR for field labels and
comments

&ZPMTEXT1 Returns the text of the Primary Menu
broadcast

&ZPOUTHIC Returns the value of the standard panel
field attribute COLOR for output data fields
that are always present

&ZPOUTLOC Returns the value of the standard panel
field attribute COLOR for output data fields
that are not always present

&ZPPFKEYC Returns the value of the standard panel
field attribute COLOR for the output fields
on the left and right of the panel title and
the function key area

&ZPPI Indicates whether PPI is available

&ZPPINAME Returns the defined receiver-ID of the
current NCL process if it has one

&ZPRINAME Returns the name of the primary ACB or
XNF UCE

&ZPRODNAM Returns the product name

&ZPSERVIC Returns the value of the first four bytes
of the PSERVIC field of the BIND for the
current terminal

&ZPSKIP Returns the next available segment of
panel skip data
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&ZPSKPSTR Returns the current panel skip string in its
entirety

&ZPSUBTLC Returns the value of the standard panel
field attribute COLOR for subtitles,
headings and trailers

&ZPTITLEC Returns the value of the standard panel
field attribute COLOR for the panel title

&ZPTITLEP Returns the value of the standard panel
field attribute PAD for the panel title

&ZPWSTATE Returns the state of a user's password

&ZREMIPA Returns the IP address of the remote host
for a TN3270 session

&ZREMIPP Returns the remote host IP port for a
TN3270 session

&ZROWS Returns the number of rows available to the
physical terminal

&ZSCOPE Returns the scope of the server name if
the current NCL process is registered as a
server

&ZSECEXIT Returns the type of security exit installed

&ZSERVER Returns the server name if the current NCL
process is registered as a server

&ZSNAMID Returns an integer when using the
&SNAMS verbs

SNA

&ZSOCCID Returns the socket ID used by the interface

&ZSOCERRN Returns the error number value associated
with the last referenced socket

&ZSOCFHNM Returns the full host name of the host
referenced by some requests

&ZSOCHADR Returns the IP address of the host
referenced by some requests

&ZSOCHNM Returns the host name of the host
referenced by some requests

&ZSOCID Returns the socket ID of the last referenced
socket

&ZSOCPRT Returns the port number of the last
referenced socket

&ZSOCTYPE Returns the type of the last referenced
socket

&ZSOCVERR Returns vendor error information from the
last referenced socket

&ZSSCPNAM Returns the value of the VTAM SSCP name

&ZSYSNAME Returns the SYSNAME value

&ZTCP Returns the status of the socket interface
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&ZTCPHSTA Returns the value of the IP address of the
local host

&ZTCPHSTF Returns the value of the full name of the
local host

&ZTCPHSTN Returns the value of the short name of the
local host

&ZTIMEn Returns system variables for different
formats of the current time

&ZTSOUSER Indicates if the user has connected through
the TSO or TSS interface

&ZUCENAME Returns the UCE name that the product
region is using to communicate with XNF

&ZUDATEn A set of system variables that return the
user's date, in different formats, time zone
adjusted

&ZUDAY Returns the user's day of the week, time
zone adjusted

&ZUSERLC Returns the language code for this user

&ZUSERSLC Returns the system recognized language
code for a user

&ZUSRMODE Returns a value indicating special
conditions of this signed on user

&ZUTIMEn A set of system variables that return the
user's time, time zone adjusted

&ZUTIMEZn A set of system variables that indicate the
difference in time between local (operating
system) time and the user's time zone

&ZUTIMEZN Returns the user's time zone name

&ZVARCNT Returns the number of variables created
or modified by the last NCL verb that used
generic processing

&ZVTAMLVL Returns the VTAM release and version
number, if available

&ZVTAMPU Returns the host PU name of VTAM

&ZVTAMSA Returns the subarea number of VTAM

&ZWINDOW Returns the identifier of the current window

&ZWINDOW# Returns the number of active windows

&ZWSTATE Returns a value indicating the state of the
current window

&0 Returns the name of the procedure
currently being executed

&00 Returns the name of the base procedure of
the NCL process

&000 Returns the system global variable prefix
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&ALLPARMS
This user variable supplies a single string for all parameters that are specified when an NCL procedure is invoked.

If any data was supplied on the initiating command, &ALLPARMS is created automatically.

 Example: Use &ALLPARMS to Pass a String 

This example sets &ALLPARMS to ”text of command to be sent to remote location” when a procedure is invoked with the
following command:

EXEC ROUTPROC text of command to be sent to remote location

The variable can then be used in commands such as:

ROUTE NM2 &ALLPARMS

 Remarks 

&ALLPARMS is set only when a procedure is invoked with parameters. If the procedure is invoked without parameters,
&ALLPARMS is set to null. Any subsequent functions such as &PAUSE that allows the operator to enter more optional
variables do not cause &ALLPARMS to be reset.

The data within &ALLPARMS is referenced on an individual variable basis using &1, &2, and so on. These variables,
however, remain available only until reset by another function or assignment that specifically references that variable. The
maximum length of data that is set in &ALLPARMS is 256 characters.

Because &ALLPARMS is a user variable, the procedure deletes it if necessary.

&AOMACCT1-4
Four system variables containing, for some MVS-sourced messages, the first four accounting fields from the JOB
statement.

The system variables &AOMACCT1-4 contain the first four accounting fields from the JOB statement of a job issuing a
WTO or WTOR message. Each variable has a maximum length of 10 characters.

Accounting information is not always available. If the message is sourced by JES2, or the accounting control blocks could
not be located, these system variables are null. They are also null for DOM-notify or VM-sourced messages.

Examples: &AOMACCT1

&AOMREAD STRING &MSG

 .

 .

 .

&IF .&AOMACCT1 = .PROD &THEN ...  process prod job

                       &ELSE ...  process non-prod job.

 .

 .

 .

NOTE
If accounting information is to be used, it should be saved in a table when a message that carries it is detected.
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&AOMALARM
A system variable containing the alarm attribute for the current message.

The &AOMALARM system variable is set to either NO or YES corresponding to the value coded on the [ ALARM=NO |
YES ] keyword operand of the GLOBAL or MSGGROUP statements in the AOM screening table, or as altered by a SET
statement.

If the ALARM= operand is not coded in the screening table then the default value assigned to this system variable is NO.

Example: &AOMALARM

&AOMREAD STRING &MSG

 .

 .

 . 

&IF &AOMALARM = NO &THEN &WRITE ALARM=YES DATA=&MSG +

                   &ELSE &WRITE DATA=&MSG

 .

The &ZMALARM system variable contains the ALARM attribute for AOM messages delivered beyond AOMPROC.

NOTE
For more information, see the GLOBAL, MSGGROUP, and SET statements in the AOM screening table.

&AOMASID
A system variable containing the MVS address space ID (ASID) that issued the current message, in hexadecimal format.

&AOMASID contains a four-digit hexadecimal number which is the address space ID of the job that generated the
message.

NOTE
Sometimes messages are generated by a job, such as JES2, on behalf of another job. In such an instance the
value in &AOMASID is the ID of the actual address space that issued the message, such as JES2, and not the
ID of the address space that the message actually refers to.

Examples: &AOMMSGID

.LOOP 

&AOMREAD SET &TESTJOB = &SUBSTR &AOMJOBNM 1 4 

&IF .&AOMMSGID = .$HASP373 &IF &TESTJOB = TEST &GOTO .CANJOB

 .

 .

 .

&GOTO .LOOP

-*Pass ASID to Worker NCL proc with request to CANCEL job.

.CANJOB 

-INTQ ID=xxx CANCEL &AOMASID 

&GOTO .LOOP

NOTE
This variable is null if the current message is VM-sourced or a DOM-Notify.
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&AOMATEXT
A system variable containing the text of the current line of a message that has been delivered to AOMPROC.

When the &AOMREAD verb is issued to get the next message for processing by AOMPROC, the message is tokenized
by using the VARS or ARGS operand.

Where access to the complete text of the original message is required, &AOMATEXT is used.

 Examples: &AOMATEXT 

&AOMREAD ARGS

 .

 .

 . 

&IF &AOMID EQ WRITEOCS &THEN +

    &WRITE MON=YES MSGCODE=EF DATA=&AOMATEXT

 .

 .

 . 

 Notes: 

&AOMATEXT equals &AOMTEXT for single line WTOs and WTORs, and VM messages. For multi-line WTOs,
&AOMATEXT is always set to the current or minor line.

The three system variables &AOMMAJOR,&AOMMINOR, and &AOMSINGL is used to determine if the current line is a
multi-line WTO and whether the current line is a major or minor line.

In the case of reading a minor line of a multi-line WTO, &AOMATEXT contains the actual text of the minor line.

Following is a table of the possible settings for all these variables:

 &AOMMAJOR  &AOMMINOR  &AOMSINGL   &AOMTEXT 
NO NO YES CURRENT LINE
YES NO YES CURRENT LINE
NO YES NO FIRST/MAJOR LINE

In all the above cases, &AOMATEXT has the text of the current line.

The text returned includes any MVS screen characters.

&AOMAUTH
A system variable that indicates if the issuer of a WTO/WTOR is authorized.

Any program, either authorized or unauthorized, can issue a WTO or WTOR. It might be necessary to determine if the
issuer of a WTO/WTOR is authorized before proceeding with any processing associated with that message.

&AOMAUTH is set to YES if the program issuing the WTO/WTOR is authorized; otherwise it is set to NO.

By examining &AOMAUTH it is possible to effectively ignore a message that was issued from an unauthorized program
(for example, a tape mount message), which contains the same text as a critical message.

Examples: &AOMAUTH

&AOMREAD SET

 .
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 .

 . 

&IF &AOMAUTH = NO &THEN &AOMDEL

Notes:

In MSGPROC, the system variable &ZMAOMAU contains the same value as &AOMAUTH.

This system variable is null for VM messages and DOM-notifications.

&AOMAUTO
A system variable that returns the value of the automation flag.

MPF lists can flag messages as eligible for automation. This system variable contains the value YES or NO, reflecting this
automation option.

Example: &AOMAUTO

&AOMREAD SET

 .

 .

 .

&IF &AOMAUTO = YES &THEN ... automate...

Notes:

This variable is useful when converting from other automation products that use the MPF list facilities.

This system variable is null for VM messages and DOM-notifies.

&AOMAUTOT
A system variable that contains the value of the automation token.

MPF lists can flag messages as eligible for automation. An optional 1- to 8-character automation token can also be
assigned. This system variable contains the automation token value.

Example: &AOMAUTO

&AOMREAD SET

 .

 .

 . 

&IF &AOMAUTO = YES &THEN &GOTO .&AOMAUTOT

Notes:

This variable is useful when converting from other automation products that use the MPF list facilities.

This system variable is null for VM messages and DOM-notifies.

&AOMBC
A system variable that indicates whether or not the current message is a broadcast message.

This variable is set to YES if the current message is a console broadcast message; otherwise it is set to NO.
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Example: &AOMBC

& IF &AOMBC = YES &THEN &AOMCONT COLOR=WHITE

NOTE
Console broadcast is also indicated in the message level attribute.

&AOMCHAR1
A system variable containing the screen character that indicates the status of operator console format messages.

When an MVS message is to be sent to an operator console, it contains a screen character that indicates the status of the
message. This screen character immediately precedes the message text.

Valid values for the screen character are as follows:

asteriskl (*)
The message was issued by an authorized system program with a descriptor code of 1, 2, or 11, and requires
specific operator action.

at sign (@)
The message was issued by a problem program with a descriptor code of 1, 2, or 11, and requires specific
operator action.

blankl
The message does not require any specific operator action.

Example: &AOMCHAR

&IF .&AOMCHAR1 = . &THEN &AOMDEL

Notes:

When a message is parsed by &AOMREAD the first character of the message is not tokenized into an NCL variable. The
only method of obtaining the screen character is by referring to this system variable or by sub-stringing the first character
of the &AOMTEXT or &AOMATEXT system variables.

For VM-sourced messages, this system variable is null.

&AOMCOLOR
A system variable that indicates the color attribute of the current message.

After an &AOMREAD verb is issued to get the next available message for processing by AOMPROC, &AOMCOLOR is
set to indicate the color attribute for that message.

The &AOMCOLOR system variable is set to one of the following values corresponding to the value coded on the
[ COLOR=value ] keyword operand of the GLOBAL or MSGGROUP statements in the AOM screening table, or as altered
by a SET statement.

If the COLOR operand is coded on both the GLOBAL and MSGGROUP statements, then the value on the MSGGROUP
statement takes precedence for a particular message.

Valid values for message color are:

RED, BLUE, GREEN, WHITE, PINK, YELLOW, TURQUOISE, NONE.

Example: &AOMREAD
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&AOMREAD SET

 .

 .

 . 

&IF .&AOMID EQ .PRODIMS &THEN +

   &WRITE MSGCODE=04 COLOR=&AOMCOLOR DATA=&ATEXT

Notes:

In MSGPROC, the system variable &ZMCOLOR contains the same value as &AOMCOLOR.

If the screening table does not set a color attribute, then &AOMCOLOR is set to NONE.

&AOMCONNM
Returns the Extended MCS console name.

Provides the Extended MCS console name that a WTO or WTOR is directed to or that a command was issued from.

Example: &AOMCONNM

& IF &AOMCONNM = MASTER &THEN +

   &GOSUB .MSGMAST

&AOMDESC
A system variable that contains the descriptor code(s) assigned to the current message, in list format.

The descriptor code(s) that is assigned to a message are in the range from 1 to 16. This system variable contains a list-
format representation of the descriptor codes. For example, if descriptor codes 1 and 7 are set, &AOMDESC has the
value (1,7).

Example: &AOMDESC

&AOMREAD ARGS

 .

 .

 . 

&WTO DESC=&AOMDESC DATA=I saw msg: &AOMATEXT

 .

 .

 .

NOTE
This system variable is particularly useful for the DESC operand of the &AOMALERT and &WTO verbs.

&AOMDHEX
A system variable that contains the descriptor code(s) assigned to the current message, in hexadecimal.

The descriptor code(s) that is assigned to a message are in the range from 1 to 16. This is a two-byte (four-character)
system variable containing the hexadecimal representation of the descriptor code(s).

For example, a WTO macro specifying DESC=(3,7,9) yields a hexadecimal value of X'2280' in &AOMDHEX.

Example: &AOMDHEX
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& AOMREAD ARGS

 .

 .

 .

&CALL USERPROG &AOMDHEX

 .

 .

 .

NOTE
This system variable is particularly useful for passing the descriptor code(s) to a called program.

&AOMDMASK
A system variable that contains the descriptor code(s) assigned to the current message, in &MASKCHK format.

The descriptor code(s) that is assigned to a message are in the range from 1 to 16. This is a sixteen-byte system variable
containing sixteen Y/N values representing the descriptor code(s).

For example, a WTO macro with DESC=(3,7,9) would yield a sixteen-byte value of NNYNNNYNYNNNNNNN.

Example: &AOMDMASK

& NRD = &MASKCHK **Y***Y*Y******* &AOMDMASK

NOTE
&AOMDMASK provides easy access to message descriptor code(s) via NCL.

&AOMDOM
A system variable that indicates whether or not the current message is a Delete Operator Message notification (DOM-
Notify).

If an AOMPROC issues &AOMCONT, REPL, or DEL with the DOM-NOTIFY=YES option for a WTO, WTOR, or MVS-
sourced EVENT, then AOM enqueues a DOM-Notify message to the AOMPROC if either of the following happens:

• A corresponding MVS DOM (in any format) is received.
• AOM is stopped.

When this message is read by &AOMREAD, &AOMDOM is set to YES.

The &AOMDOMID system variable contains the domain ID of the original message. If the message was sent to AOM
receivers, as an NRD message, then the domain ID assigned by Automation Services is also available in &AOMNMDOM.

This system variable is accessed in an AOMPROC only, and is available after an &AOMREAD statement is issued.

Example: &AOMDOM

& AOMREAD SET

 .

 .

 . 

&IF &AOMDOM = YES &THEN ... process dom notify

Notes:
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An AOMPROC can indicate an interest in a DOM by issuing &AOMCONT/REPL/DEL with DOM-NOTIFY=YES. AOM
handles the various MVS DOM types and automatically queues the notification to the correct AOMPROC.

A value of DOM in system variable &AOMTYPE, after an &AOMREAD DOM=YES verb is executed, also indicates that
the current message is a DOM-Notify.

&AOMDOMID
A system variable that contains the MVS-assigned Delete Operator Message (DOM) ID of the current message.

Every WTO/WTOR message has an associated DOMID. This ID is normally used to associate a non-roll delete WTO/
WTOR message with a subsequent DOM. A DOM is generated to delete a particular non-roll delete WTO/WTOR
message that is no longer required by the system.

For example, when an address space terminates it can generate a DOM message to delete outstanding non-roll delete
messages that were associated with the address space.

This DOMID is supplied in the &AOMDOMID system variable following an &AOMREAD that returns a WTO, WTOR,
or MVS-sourced EVENT. &AOMALERT-generated WTO or EVENT messages are also assigned a DOMID. It is also
supplied when a DOM-Notify message is received by AOMPROC.

The DOMID is formatted as 8 hexadecimal digits. The first 2 are a system ID and the last 6 are the message number.

Examples: &AOMDOMID

-* read messages and DOM-notifies.

.LOOP 

&AOMREAD SET 

-* if NRD001 save domid 

&IF .&AOMMSGID = NRD001 &THEN &DO  -* want notify

   &SAVEID = &AOMDOMID             -* save domid

   &AOMCONT DOM-NOTIFY=YES         -* indicate notify

                                   -* wanted & GOTO .LOOP 

&DOEND 

&IF &AOMTYPE = DOM &THEN &DO       -* got dom notify

   &if .SAVEID = .&AOMDOMID &THEN &DO

   .

   . -* process notify

   .

   &GOTO .LOOP

&DOEND

Notes:

ID contained in this system variable is generated by MVS, and as such is useful only for message correlation within an
AOMPROC, or for use as the ID for an &DOM verb. Automation Services generates its own internal DOMID for messages
sent to OCS consoles.

The DOMID is used to correlate a message with the arrival of the associated DOM-NOTIFY.

Another use is to issue an MVS DOM using the &DOM verb for NRD messages that MVS does not itself delete.

&AOMEVCLS
Returns the EVENT class value.
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When an EVENT statement is executed by a screening table, or an &AOMALERT TYPE=EVENT verb is executed, the
generated event is assigned a class. This class is a 1 to 12 character value. &AOMEVCLS returns this event class, or a
null value, if no event class is specified for this event.

The meaning of event classes is defined by the user.

 Example: &AOMDOMID 

-* process events

.LOOP 

&AOMREAD SET 

-* if NRD001 save domid 

&IF &AOMTYPE = EVENT &THEN &DO -* want notify

   &GOTO .&AOMEVCLS            -* use class as label. 

&DOEND

 Notes: 

AOM places no meaning on an event class. It is entirely user-defined.

An event class is specified along with an ID value (as set in &AOMID). This relationship is useful for major and minor
subdivision of events.

&AOMHLITE
Returns the highlight attribute for the current message.

The &AOMHLITE system variable is set to one of the following values taken from the value coded on the
[ HLIGHT=value ] keyword operand of the GLOBAL or MSGGROUP statements in the AOM screening table, or as altered
by a SET statement.

Valid values for message highlight are:

NONE

USCORE 

BLINK 

REVERSE

Example: &AOMHLITE

-* process events

.LOOP 

&AOMREAD SET

 .

 .

 . 

&IF &AOMHLITE = NONE &THEN &GOTO .SETHLITE

 .

 .

 . 

&GOTO .LOOP -* Set messages to REVERSE highlighting.

.SETHLITE 

&AOMCONT HLIGHT=REVERSE 

&GOTO .LOOP
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&AOMID
Returns an ID that has been assigned to the current message or event.

Enables AOM messages to be classified into groups for processing.

Example: .&AOMID

&CONTROL NOLABEL

 .

 .

 . 

&AOMREAD SET 

&GOTO .&AOMID   -* Use &AOMID as a branch destination

 .                               

 .                               

 .                               

.JESMSG         -* $HASP messages

 .                               

 .                               

 .                               

.ACFMSGS        -* ACF2 messages

 .                               

 .                               

 .                               

Notes:

The GLOBAL, MSGGROUP, and SET statements in the AOM screening table allow the specification of an ID, from 1 to
12 characters in length. If a message passes screening at a particular level then the ID specified at that level, or a default
value, is assigned.

If no screening table is active, this variable has a value of NOTABLE. AOMPROC can contain logic to detect whether the
screening table is not loaded by checking for ID=NOTABLE.

If a screening table is active but no ID has been specified on a GLOBAL or MSGGROUP statement, a message passing
the relevant screening statements is assigned a default ID of AOMGLOBAL or AOMMSGGROUP respectively.

Events have a default ID of AOMEVENT. Messages and events sourced by the &AOMALERT NCL verb have a default ID
of AOMALERT.

This ID attribute is also propagated to AOM receivers, and is inspected using the &ZMAOMID system variable.

Normally a group of messages are all assigned the same ID, for example, all $HASP messages might be assigned an ID
of JESMSG. This means &AOMID is used in AOMPROC for processing a particular group of messages.

The EVENT statement in the screening table also allows an ID value to be assigned.

NOTE
For more information, see the ID operand on the GLOBAL, MSGGROUP, SET, and EVENT screening table
statements.

&AOMIJOBN
A system variable containing the MVS job name of the address space that issued the WTO, WTOR, or EVENT.

This system variable contains the MVS job name of the address space that actually issued the WTO or WTOR.
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This cannot be the same as the value in &AOMJOBNM, which contains the job name that the WTO can refer to (if JES
has provided it).

Example: &AOMIJOBN

& CONTROL NOLABEL

 .

 .

 .

&AOMREAD SET 

&IF .&AOMIJOBN = .JES2 &THEN GOTO .JES2SRCD

NOTE
&AOMIJOBN will be null if the current message or event is sourced from VM.

&AOMINTEN
A system variable containing the intensity attribute for the current message.

The &AOMINTEN system variable is set to one of the following values corresponding to the value coded on the
INTENS=value keyword operand of the GLOBAL or MSGGROUP statements in the AOM screening table, or as altered by
a SET statement.

Values for message intensity are:

NORMAL

HIGH

Example: &AOMINTEN

.LOOP

&AOMREAD SET

 .

 .

 .

&IF &AOMINTEN = HIGH &THEN &GOTO .SETINTEN

 .

 .

 .

&GOTO .LOOP

-*Turn HIGH intensity off.

.SETINTEN

&AOMCONT INTENS=NORMAL

&GOTO .LOOP

&AOMJOBCL
A system variable that contains the job class of the job that issued the WTO or WTOR.

This variable contains the job class that the issuing JOB had specified in the JOB statement in the JCL, if possible.

If JES issued the message, or JOB accounting control blocks are not accessible, this variable is null.

Example: &AOMJOBCL

 1164



 Netmaster® Shared Content Library 12.2

.LOOP 

&AOMREAD SET

&IF .&AOMJOBCL = .P &THEN &GOTO .PRODJOB

NOTE
Because the job class information is not available on all messages, the value should be saved in storage, such
as a VARTABLE keyed by, for example, JOBID.

&AOMJOBID
A system variable that contains the JES job number that issued the current message.

This variable contains the job number associated with the current message. The first character is a letter describing the
type of job followed by a five-digit number.

J00005 = JOB 5 

T00120 = TSU 120 

S03453 = STC 3453

Example: &AOMJOBID

.LOOP 

&AOMREAD SET 

&JTYP = &SUBSTR &AOMJOBNM 1 4 

&IF &JTYP = TEST &THEN &GOTO .CANJOB

 .

 .

 . 

&GOTO .LOOP

 .

 .

 . 

-*Issue JES2 Cancel via SYSCMD. 

.CANJOB 

-SYSCMD $C&AOMJOBID 

GOTO .LOOP

NOTE
When the job number related to a message is unavailable to AOM, &AOMJOBID is null. This occurs for
messages generated by the MASTER address space, or by any subsystem not started by JES.

&AOMJOBNM
A system variable that contains the job name of the active address space that issued the current message.

AOM provides the job name of the job that issued the WTO or WTOR in this system variable. If an overriding job name is
supplied by JES, then it is used. This means that messages originating from JES can have the job name of the target job,
rather than the JES job name.

Example: &AOMJOBNM

.LOOP &AOMREAD SET
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&JOBTYPE = &SUBSTR &AOMJOBNM 1 4

&IF &JOBTYPE = TEST &THEN &GOTO .TESTJOB

 .

 .

 .

&GOTO .LOOP

 .

 .

 .

.TESTJOB

   &AOMCONT COLOR=PINK HLIGHT=REVERSE

   &GOTO .LOOP

Notes:

Care should be taken when processing $HASP messages ,as this variable can contain the value JES2 rather than the
name of the job that the message applies to. &AOMJOBID is a more reliable way of identifying which job the message
relates to.

The name of the address space that issued a message might also be useful in constructing another, perhaps more
meaningful, message.

The &AOMIJOBN system variable always contains the job name of the issuing address space.

&AOMJSTCB
A system variable that contains the hexadecimal address of the job step TCB that either issued the current WTO or
WTOR, or owns the TCB that issued the message.

This variable contains the hexadecimal address of the TCB that actually issued the WTO/WTOR. Thus, it is possible to
differentiate between separate WTO/WTORs that have been issued from the same address space.

This variable is useful to &CALLed programs.

Examples: &AOMJSTCB

&CALL STATPROG &AOMATEXT &AOMJSTCB

Notes:

The ID of the address space that issued the current message is available in hexadecimal format in the system variable
&AOMASID.

It might be necessary to go one step further and determine which TCB, within a particular address space, issued the
WTO/WTOR.

Non-roll delete messages is deleted by a JSTCB level DOM. AOM manages this automatically.

&AOMLDID
A system variable that contains the Automation Services domain ID of the last handler of this message, event, or DOM-
Notify.

Since AOM traffic can arrive across an ISR link, a way is needed to identify the system that originated this message, and
the system that passed the message to this system.

&AOMLDID contains the 4-character domain ID, as set by the NMDID JCL parameter, of either the system that sent this
message to this system, if it originated across an ISR link, or the domain ID of this system, if sourced locally.
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This allows an AOMPROC, when handling automation centrally, to identify the sender (but not originator) of this message.

Example: &AOMLDID

&IF .&AOMLDID NE .&ZNMDID &THEN &GOTO .REMOTE

Notes:

For messages sourced locally, the value is equal to the value in the &ZNMDID system variable.

For messages that originated from a directly linked system, the value is that system's &ZNMDID value.

For messages that originated at least two systems away, the value is that of the system that the message was last
handled by.

A MSGPROC can use the &ZMDIDL system variable to access this value if the message is delivered to AOM receivers.

All messages, events, and so on, including DOM-Notify messages, carry this attribute.

&AOMLROUT
A system variable that contains the local routing option for the message or event as set by the screening table ROUTE or
LCLROUTE operands.

A routing option is used to control delivery of messages processed by AOM. Any messages or events that arrive at an
AOMPROC have this attribute, and the value is interrogated by the &AOMLROUT system variable.

&AOMLROUT contains the routing value set for the local system. &AOMRROUT contains the value set for ISR delivery.

Example: &AOMLROUT

&IF .&AOMLROUT = .PROCONLY &THEN &AOMDEL

NOTE
Because &AOMALERT can queue a message to a specific AOMPROC, it is possible to see ROUTE values
other than PROC, PROCONLY, or BOTH.

&AOMLRSLT
A system variable that contains the eight LOOKUP results from screening, in &MASKCHK format.

The screening table LOOKUP statement allows setting of eight result values. Each is set to YES or NO, indicating
success or failure of a LOOKUP.

For a WTO, WTOR, or MSG; &AOMLRSLT will contain the eight lookup results formatted as a string of 8 Y or N
characters. For example, if a LOOKUP statement sets result 5 true, and another sets result 8 true, then &AOMLRSLT is
formatted as:

NNNNYNNY

This format is useful with the &MASKCHK built-in function.

Example: &AOMLRSLT

&CHECK = &MASKCHK ***Y***N &AOMLRSLT

NOTE
Individual LOOKUP results is checked by using the &AOMLRSLn system variables.

 1167



 Netmaster® Shared Content Library 12.2

&AOMLRSL1-8
Eight system variables that provide the results of up to eight LOOKUP statements.

The screening table LOOKUP statement allows setting of eight result values. Each is set to YES or NO, indicating the
success or failure of a LOOKUP.

The system variables &AOMLRSL1 to &AOMLRSL8 each contains NO or YES, indicating whether a particular LOOKUP
succeeded or failed (or was not done).

 Example: &AOMLRS 

& IF .&AOMLRSL3 = .YES &THEN &GOTO L3WORKED

NOTE
 If several LOOKUP results need to be checked, see the &AOMLRSLT system variable.

&AOMLTCTL
A system variable that indicates whether or not the current line of the current message is a control line.

A control line can occur only as the first line of a multi-line WTO message, and it normally contains the message title.

A control line is optional, but if it occurs it must be no more than 34 characters in length.

&AOMLTCTL is set to YES if the message has been generated as a control line; otherwise, it is set to NO.

The line type of any line of a multi-line WTO is examined using the &AOMMINLT built-in function.

Example: &AOMLTCTL

-* Ensure Control line stands out.

&IF &AOMLTCTL = YES &THEN &AOMCONT HLIGHT=REVERSE

 .

 .

 .

Notes:

&AOMLTCTL is used to isolate control lines. These can then be enhanced to provide a more meaningful message title.

If not reading minor lines (&AOMREAD MINOR=NO), this system variable is of little use. Use the &AOMMINLT built-in
function instead.

The value of &AOMMAJOR is set to YES if this variable contains the value YES.

NOTE
For more information, see the description of the WTO macro in the appropriate system reference manual.

&AOMLTDAT
A system variable that indicates whether or not the current line of the current message is a data line.

&AOMLTDAT is set to YES for all data lines following a control line of a multi-line message. For control, label, end-only,
and single line messages, &AOMLTDAT is set to NO.

The &AOMMINLT built-in function allows access to the line type of any line of a multi-line WTO.

 Example: &AOMLTDAT 

.LOOP 
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&AOMREAD SET MINOR=YES 

&IF &AOMLTDAT = YES &THEN &GOTO .MULTILINE

 .

 . 

&GOTO .LOOP

 .

 .

 .   -* Delete Minor or Data lines from delivery.

.MULTILINE 

&AOMDEL 

&GOTO .LOOP

 Notes: 

The value of &AOMMINOR is normally set to YES if &AOMLTDAT contains a value of YES.

If not reading minor lines (&AOMREAD MINOR=NO), this system variable is of little use. Use the &AOMMINLT built-in
function instead.

A data line can also be an end line.

NOTE
 For more information, see the description of the WTO macro in the appropriate system reference manual.

&AOMLTEND
A system variable that indicates whether or not the current message is an end line.

&AOMLTEND is set to YES if the current line of a multi-line message is an end line else &AOMLTEND is set to NO.

Example: &AOMLTEND

... 

.LOOP &AOMREAD SET MINOR=YES

   .

   .

   .

&IF &AOMMINOR = YES AND &MULTILINEMSG = YES &THEN +

   &GOTO .MULTILINE

   .

   .

   .

.MULTILINE

 -* Reset the multi-line message flag

 -* when last line is detected.

   &IF &AOMLTEND = YES &THEN &MULTILINEMSG = NO

   .

   .

   .

   &GOTO .LOOP

Notes:

An end line is the last line of a multi-line WTO. Not all multi-line WTOs have an end line, as this is an option of the WTO
macro. Sometimes the end line is also a data line.
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&AOMLTEND is used, in conjunction with &AOMLTCTL and &AOMLTDAT, to manipulate and enhance multi-line
messages.

The value of &AOMMINOR is set to YES if this variable contains a value of YES.

If not reading minor lines (&AOMREAD MINOR=NO), this system variable is of little use. Use the &AOMMINLT built-in
function instead.

NOTE
For more information, see the description of the WTO macro in the appropriate system reference manual.

&AOMLTLAB
A system variable that indicates whether or not the current line of the current message is a label line.

A label line can occur as the first line of a multi-line WTO message if there is no control line, or must immediately follow
the control line or another label line. It normally contains message heading information.

&AOMLTLAB is set to YES if the current line is a label line or NO if it is not a label line.

Example: &AOMLTLAB

.LOOP 

&AOMREAD SET MINOR=YES 

&IF &AOMLTLAB = YES &THEN &GOTO .LABLINE

 .

 .

 .

Notes:

Multi-line messages can contain a control line which is usually the message title line. Label lines are often used as
headings for the data lines.

A label line is optional, but if it occurs must be no more than 70 characters in length.

If not reading minor lines (&AOMREAD MINOR=NO), this system variable is of little use. Use the &AOMMINLT built-in
function instead.

NOTE
For more information, see the description of the WTO macro in the appropriate system reference manual.

&AOMMAJOR
A system variable that indicates whether or not the current line of the current message is a major line.

This variable is set to YES if the current line is the first line of a multi-line WTO message.

If the current message is a single line WTO, as indicated by a value of YES in &AOMSINGL, then &AOMMAJOR is set to
NO.

Example: &AOMMAJOR

.LOOP 

&AOMREAD SET  MINOR=&MULTI 

&IF &AOMMAJOR = YES &GOTO .MULTILINE

 .

 .
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 .

&MULTI=NO

&GOTO .LOOP

 .

 .

 .

.MULTILINE

&MULTI = YES

 .

 .

 .

&GOTO .LOOP

Notes:

The &AOMMINLN and &AOMMINLT built-in functions is used while holding the major line to access all the other lines
of a multi-line WTO. If &AOMREAD MINOR=NO is issued after reading a major line, the minor lines are not presented
individually.

This variable is used, in conjunction with &AOMMINOR and &AOMSINGL, to manipulate message flow for multi-line
WTOs.

This system variable indicates the start of a multi-line message. Based on other criteria, you might then decide to enter a
loop where you read individual lines (using &AOMREAD MINOR=YES).

&AOMMHEX
A system variable that contains the MCS flag(s) assigned to the current WTO or WTOR.

This variable is a four character expansion of a two-byte field showing the MCS flag(s) settings of a message.

This variable is passed to a user program for interrogation using the &CALL verb.

Example: &AOMMEX

&CALL MYPROG &AOMMHEX

 .

 .

 .

NOTE
For an explanation on MCS flag settings, see the IBM Supervisor Services and Macro Instructions or System
Macros and Facilities manuals.

&AOMMINOR
A system variable that indicates whether or not the current line of the current message is a minor line.

This variable is set to YES if the current line is the second or subsequent line of a multi-line WTO. It is set to NO if a single
line WTO or WTOR is received or if the current line is a major line for a multi-line WTO.

Example: &AOMMINOR

.LOOP

&AOMREAD SET MINOR=YES

&IF &AOMMINOR = YES &THEN &GOTO .DELMINOR
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   .

   .

   . -* If minor line received delete from delivery

   . -* to minimize message flow.

   .

.DELMINOR 

&AOMDEL 

&GOTO .LOOP

Notes:

This variable is used, in conjunction with &AOMMAJOR and &AOMSINGL, to perform complex manipulation of multi-line
messages.

If using &AOMREAD MINOR=NO, no minor lines are ever presented as the current line. In this case, the &AOMMINLN
and &AOMMINLT built-ins are used to access the minor lines.

&AOMMMASK
A system variable that contains the MCS flags assigned to the current message in &MASKCHK format.

This is a sixteen-character variable containing the MCS flag settings for a message in &MASKCHK format.

For example, if MCSFLAG=1, then &AOMMMASK contains YNNNNNNNNNNNNNNN

Example: &MASKCHK

& MCSFLAGON = &MASKCHK YNNNNNNNNNNNNNNNN &AOMMMASK

NOTE
The MCS flag(s) settings are also available in expanded hexadecimal format in &AOMMHEX.

&AOMMONIT
A system variable that indicates whether or not the current message is also to be delivered to monitor class receivers.

&AOMMONIT is set to YES if the message is to be delivered to Monitor class users, otherwise NO, if delivery is to AOM
receivers only.

AOM messages are normally only delivered to users who are profiled to receive AOM messages. There is instances
when it is desirable to deliver messages to all MON class OCS users. The decision to also send an AOM message to
MON class OCS users is initially made in the screening table by specifying MONITOR=YES at either the GLOBAL or
MSGGROUP level.

This system variable is used to check that the screening table specification for the current message is still valid before the
message is delivered to OCS consoles.

Example &AOMMONIT:

.LOOP 

&AOMREAD SET &MSGPRF = &SUBSTR &AOMMSGID 1 3 

&GOTO .&MSGPRF

   .

   .

   . -* Ensure VTAM messages are sent to Monitor class Users.

   .

.IST 
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&IF &AOMMONIT = NO &AOMCONT MONITOR=YES 

&GOTO .LOOP

NOTE
Messages destined for monitor users would normally be identified within the screening table, but there might be
specific conditions that require message analysis within AOMPROC before delivery can continue.

&AOMMPFSP
A system variable that indicates whether the current message was initially suppressed by the Message Processing Facility
(MPF).

This system variable contains the value YES if the current message was suppressed by MPF and was processed by the
screening table because GLOBAL MPFSUPP=YES was specified.

Before a message is processed by the screening table it may have been suppressed by MPF. Messages suppressed by
MPF are not delivered to system consoles.

The AOM screening table does not normally process messages that have been suppressed by MPF. If MPFSUPP=YES
is specified on the GLOBAL screening table statement, then MPF suppressed messages are processed by the screening
table.

Example: &AOMMPFSP

-* Set MPF suppressed messages to reverse highlighting.

&IF &AOMMPFSP = YES &THEN &AOMCONT HLIGHT=REVERSE

Notes:

By using this variable MPF suppressed messages are singled out for special processing.

NOTE
For more information, see the MPFSUPP operand on the GLOBAL screening table statement.

&AOMMSGCD
A system variable that indicates the message code assigned to this message, as set by the screening table.

As well as route codes and message levels, further restrictions on message delivery is performed by setting specific
message codes.

A users profile is set with a message code mask to restrict message delivery to that user.

For more information about user profiles, see Security.

Default setting of 00 is assigned if message code is not set by AOM screening table.

 Example: &AOMMSGCD 

.LOOP &AOMREAD SET 

&IF &AOMMSGCD NE 00 &THEN &GOTO .MSGRESTRICT

 .

 .

 .

NOTE
 Message code masks provide a method of selective message delivery.
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&AOMMSGID
A system variable containing the extracted message ID of the current message.

&AOMMSGID provides an easy mechanism for identifying messages.

Some examples of the possible contents of this variable are, $HASP150,IEC450I, or IST097I.

The screening table SET statement can alter the value of the MSGID, if, for example, messages that do not follow
standard MVS or VM message naming rules are encountered.

Example: &AOMMSGID

.LOOP &AOMREAD SET 

&GOTO .&AOMMSGID

 .

 .

 . 

.$HASP150

 .

 .

 . 

&GOTO .LOOP

Notes:

&AOMMSGID is always taken from &AOMTEXT. For a multi-line WTO the contents of &AOMMSGID are obtained from
the first or major line.

In VM, &AOMMSGID is derived from the first word of the message text.

The value in &AOMMSGID is normalized. This means that for unauthorized messages, which are normally indicated by a
plus sign (+) in position 1, the plus sign (+) is removed. &AOMAUTH is used to determine if the message is authorized.

The maximum length of this system variable is 12 characters.

&AOMMSGLV
A system variable that contains the highest message level of the current message.

Message levels is used to limit the messages that is delivered to a specific AOM authorized environment.

The possible values in &AOMMSGLV, in order of decreasing severity, are: WTOR, R, I, CE, E, BC and IN.

Example: &AOMMSGLV

&IF &AOMMSGLV = I &THEN &AOMCONT COLOR=RED HLIGHT=REVERSE

Notes:

Message levels is selected/modified in the AOM screening table.

Authorized AOM receivers can profile their environment to receive one or more message levels.

&AOMMVCON
A system variable that indicates the ID of the system console to which the current message was routed.
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&AOMMVCON contains the system console ID of the console to which the current message is being routed. This is a
console acquired by your product region for AOM.

The &AOMMVCON value can range from 0 to 255. It is null for VM-sourced messages.

Example: &AOMMVCON

.LOOP 

&AOMREAD SET &IF &AOMMVCON GT 2 &GOTO .PERIPHCONS

 .

 .

 .

Notes:

Messages with a non-zero &AOMMVCON value are always regarded as solicited. The GLOBAL statement in the
screening table must specify SOLICIT=YES to allow delivery of solicited messages to AOMPROC.

If using Extended MCS consoles, this variable can contain zero, but the message could still be directed at a console. This
is because the target console cannot have a 1-byte ID.

&AOMMVSDL
A system variable that indicates whether the screening table has deleted the current message.

&AOMMVSDL is set to YES if the message was deleted, else it is set to NO. Messages being processed by the AOM
screening table travel along two separate paths. One path is for delivery to Automation Services, and the other is for
delivery to system consoles.

This system variable is used to determine if the message has appeared on system consoles or if it was deleted by the
screening table.

Example: &AOMMVSDL

&IF &AOMMVSDL = YES &THEN &MVSSTATS = &MVSSTATS + 1

 .

 .

 .

Notes:

As indicated by the example, &AOMMVSDL is used to keep statistics on the number of messages suppressed by the
AOM screening table. For this figure to be accurate, any messages deleted from the path must flow through to Automation
Services.

For messages sourced by AOM/VM, this system variable is null.

&AOMNMCON
A system variable that contains the Automation Services console ID to which the current message was routed.

&AOMNMCON contains the Automation Services console ID of the console to which the current message is being routed.

The possible values are 0 to 255. For VM-sourced messages, &AOMNMCON is null.

Example: &AOMNMCON

... 
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&IF &AOMNMCON GT 0 &THEN &GOTO .CONSTATS

 .

 .

 .

-* Maintain statistics on solicited traffic

-* from AOM consoles. 

.CONSTATS &CONSTATS = &CONSTATS + 1

 .

 .

 .

Notes:

Any messages delivered to a specific Automation Services console are regarded as solicited. The GLOBAL statement in
the screening table must specify SOLICIT=YES to allow delivery of solicited messages to AOMPROC.

NOTE
For more information, see the SHOW CONSOLES command in Reference.

&AOMNMDOM
Returns the internal DOM identifier associated with a DOM-notify message.

If an AOMPROC executes an &AOMCONT, &AOMDEL or &AOMREPL verb with the DOM-NOTIFY=YES operand
specified, a DOM-Notify message is enqueued to that AOMPROC, when an eventual MVS DOM is received. If the
message had the NRD=YES attribute, this system variable contains the assigned DOMID that was assigned to the
message.

&AOMNMDOM is set following the &AOMREAD that receives the DOM-Notify message when the MVS DOM is received.

Example: &AOMNMDOM

&AOMREAD SET 

&IF &AOMDOM EQ YES &THEN &DO

 .  -*process &AOMDOMID and &AOMNMDOM...

 .

 .

 . 

&DOEND

 .

 .

 .

Notes:

This system variable is null unless the current message being processed by an AOMPROC is a DOM-Notify. It is also null
if the original message was not NRD=YES, since no DOMID was assigned.

The AOMPROC need not issue the DOM (using &NRDDEL); AOM does this automatically.

&AOMNMIN
A system variable that contains the number of minor lines in a multi-line WTO.

&AOMNMIN contains the number of minor lines in a multi-line WTO message when any line of the message is current. It
is used as the upper bound in a loop that reads all the minor lines (using &AOMREAD MINOR=YES), or accesses minor
lines using the &AOMMINLN built-in function.
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Example: &AOMNMIN

&AOMREAD SET MINOR=NO 

&IF &AOMMAJOR = YES &THEN &DO

   &I = 1

   &DOWHILE &I LE &AOMNMIN

   &LINE&I = &AOMMINLN &I

   &I = &I + 1   &DOEND 

&DOEND

 .

 .

 .

NOTE
This system variable is null when the current message is not part of a multi-line WTO.

&AOMNRD
A system variable that indicates whether the current message is non-roll delete on OCS consoles.

&AOMNRD is set to YES or OPER for a non-roll delete message, otherwise NO.

A non-roll delete message remains on the OCS screen until some action that enables the message to be deleted. For
example, a tape mount message rolls off the screen when the tape is mounted.

Example: &AOMNRD

.LOOP

&AOMREAD SET

&IF .&AOMNRD = .YES &THEN &GOTO .NRDMSG

 .

 .

 . 

-* Change all NRDs to roll-delete.

.NRDMSG 

&AOMCONT NRD=NO

 .

 .

 .

 &GOTO .LOOP

Notes:

Every NRD=YES message has an associated Delete-Operator-Message ID (DOMID), which is a correlation number
that is generated with the message. A DOM is issued against the NRD message to mark it as deletable when one of the
following conditions occur:

• The required action has been performed.
• The job or step terminates.

The NRD=OPER messages do not have associated DOMIDs. When an OCS user deletes the message from the screen,
it is not recallable; the system retains no memory of the message.
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&AOMODID
A system variable that contains the domain ID of the Automation Services system where the message originated, as set
by the NMDID JCL parameter.

In an ISR-connected AOM environment, an AOMPROC can tell where a message came from by referencing this variable.
The &AOMODID system variable contains the domain ID of the message originator system.

If the message was sourced by the local system, the value is the same as the &ZNMDID system variable. Otherwise, it
contains the domain ID of the originator, regardless of how many ISR links it traveled across to arrive here.

Example: &AOMODID

.LOOP 

&AOMREAD SET 

&IF &AOMODID NE &ZNMDID &THEN &GOTO .REMOTE

 .

 .

 .

Notes:

This system variable is set for all messages read by &AOMREAD. This includes DOM-notify, event, and so on.

The ISR connected system that actually delivered the message is determined by the &AOMLDID system variable.

&AOMRCLAS
A system variable that contains the ISR remote classes, as set by the screening table, in MASKCHK format.

If an AOMPROC needs to know or analyze the remote classes that are assigned to a message, the &AOMRCLAS system
variable provides a formatted list of the eight classes, each being indicated as a single character, Y or N.

For example, if RMTCLASS=(1,6,8) is applied to a message, then &AOMRCLAS is set to YNNNNYNY.

Example: &AOMRCLAS

.LOOP 

&AOMREAD SET 

&IF &AOMRCLAS = YYYYYYYY &THEN &AOMCONT RMTCLASS=5

Notes:

Remote classes determine which ISR links a message or event is automatically delivered to.

The eight individual classes can also be referenced using the &AOMRCLAS1 to 8 system variables.

&AOMRCLS1-8
Eight system variables providing the individual values of the eight AOM ISR remote classes for this message or event.

If an AOMPROC needs to know or analyze the remote classes that are assigned to a message, the system
&AOMRCLS1....&AOMRCLS8 variables provide access to the individual values. Each is set to YES or NO.

For example, if RMTCLASS=(1,6,8) is applied to a message, then &AOMRCLS1 is YES, &AOMRCLS2 is NO, and so on.

Example: &AOMRCLS4
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.LOOP 

&AOMREAD SET &IF &AOMRCLS4 = YES &THEN &AOMCONT RMTCLASS=7

Notes:

Remote classes determine which ISR links a message or event is automatically delivered to.

The eight classes can also be referenced in MASKCHK format using the &AOMRCLAS system variable.

&AOMREISS
System variable that has the value YES if the current message was reissued on a JES3 GLOBAL processor, or across a
sysplex, or on a VOS3/JSS4 global processor. Otherwise its value is NO.

Used to test for JES3 reissued messages on a GLOBAL processor

Example: &AOMREISS

&IF &AOMREISS = YES &THEN +

   -EXEC GLOBAUTO

This system variable is useful only in a multi-CPU environment.

NOTE
For more information, see the REISSUED screen table criterion.

&AOMRHEX
A system variable that contains the routing code(s) assigned to the current message, in hexadecimal.

The routing codes(s) that is assigned to a message are in the range from 1 to 128. This is a sixteen-character system
variable containing the hexadecimal representation of the routing code(s).

For example, &AOMRHEX contains E020000000000000 for ROUTCDE=(1,2,3,11), which is equal to binary
1110000000100000....

Example: &AOMRHEX

& CALL STATPROG &AOMRHEX

NOTE
&AOMRHEX is HEX packed before passing to a user program via &CALL by using the built-in function
&HEXPACK.

&AOMRKEY (for Retrieval Key)
A system variable that returns the retrieval key attribute.

If AOMPROC wishes to use the retrieval key attribute of a message, this system variable contains the value. The value is
1 to 8 characters. Where not available, this system variable returns a null value.

Example: &AOMRKEY

&IF .&AOMRKEY NE .&THEN +

    &GOSUB .TRACK_RKEY
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NOTE
The value of the retrieval key is determined by the WTO issuer.

NOTE
For more information, see RKEY screening table criterion.

&AOMRKEY (with Routing Code)
A system variable that contains the routing code(s) assigned to the current message, in &MASKCHK format.

The routing codes(s) that can be assigned to a message are in the range from 1 to 128. This is a 128-character system
variable containing 128 Y/N values representing the routing code(s).

For example, ROUTCDE=(1,2,3,11) yields a 128-byte value of YYYNNNNNNNYNNNNN....N.

Example: &AOMRMASK

&ROUTECODE = &MASKCHK YYYNNNNNNNYNNNNN &AOMRMASK

NOTE
&AOMRMASK can be used to identify invalid route codes.

&AOMROUTC
A system variable that contains the routing code(s) assigned to the current message.

&AOMROUTC is set with the routing code(s) of the current message enclosed in parentheses, for example, (1,3,11).

Example: &AOMROUTC

.LOOP &AOMREAD SET

&GOTO .&AOMID

 .

 .

 .

.PREPMSG

&WRITE RC=&AOMROUTC NRD=OPER +

   DATA=PLEASE PREPARE PRINTER 1 +

    FOR SPECIAL PRINT - AWZ001

&AOMCONT

&GOTO .LOOP

NOTE
As is seen from the example, &AOMROUTC is formatted so it is inserted directly into an &WRITE, &WTO,
&WTOR, or &AOMALERT statement.

&AOMROUTE
A system variable that contains the routing option for the current message, as set by the screening table.

A message processed in the AOM screening table can go down two paths. One path relates to system console delivery
while the other relates to Automation Services delivery.

The delivery of a message to Automation Services is specified by the ROUTE operand in the screening table. See the
description of the GLOBAL, SET, and MSGGROUP screening table statements.
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&AOMROUTE contains the local delivery ROUTE option.

Example: &AOMROUTE

.LOOP 

&AOMREAD SET 

&GOTO .&AOMID

 .

 .

 . 

.SPECMSG &IF &AOMROUTE = PROC &THEN &AOMCONT COLOR=RED

 .

 .

 . 

&GOTO .LOOP

Notes:

If &AOMROUTE contains BOTH, then the message has already been delivered to relevant OCS screens.

This system variable always contains the same value as the &AOMLROUT system variable.

&AOMRROUT
A system variable that contains the remote routing option for the current message, as set by the screening table.

A message processed in the AOM screening table can go down two paths. One path relates to system console delivery,
while the other relates to Automation Services delivery.

The delivery of a message to Automation Services is specified by the ROUTE operand in the screening table. See the
description of the GLOBAL, SET, and MSGGROUP screening table statements in the relevant section. For ISR delivery,
the routing option to be used at the other end of a link can also be set.

&AOMROUTE contains the remote delivery ROUTE option.

Example: &AOMRROUT

.LOOP 

&AOMREAD SET

&GOTO .&AOMID

 .

 .

 .

.SPECMSG

&IF &AOMRROUT = NO &THEN &AOMCONT RMTROUTE=PROCONLY

 .

 .

 .

&GOTO .LOOP

NOTE
If &AOMRROUT contains NO and is not overridden, no automatic ISR delivery occurs.

&AOMRWTOR
A system variable that indicates whether or not the current message is a Replied-to-WTOR.
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The AOM screening table can process a WTOR message by issuing the outstanding reply text.

If a WTOR has been replied to by the screening table and the message was allowed to continue through to AOMPROC,
this variable is set to YES. In all other cases, it is set to NO.

Example: &AOMRWTOR

.LOOP 

&AOMREAD SET &IF &AOMRWTOR = YES &THEN &GOTO .REPLIEDTO

 .

 .

 .

-* Set message with under score to denote replied-to-wtor

.REPLIEDTO 

&AOMCONT HLIGHT=USCORE 

&GOTO .LOOP

NOTE
If the WTOR statement in the screening table does not have the CONTINUE option coded, WTORs which have
been replied to are not delivered to Automation Services and are not seen by AOMPROC.

&AOMSALRT
A system variable that indicates whether or not the current message was sourced by the &AOMALERT verb.

If an AOMPROC needs to know whether or not a particular message is sourced by the &AOMALERT verb, this system
variable is used. Thus, AOMPROC can prevent critical actions being taken because of counterfeit messages.

&AOMSALRT contains YES if the current message was sourced by an &AOMALERT verb. In all other cases, it is set to
NO.

Example: &AOMSALRT

.LOOP 

&AOMREAD SET 

&IF &AOMSALRT = YES &THEN &GOTO .LOOP -* ignore

 .

 .

 .

NOTE
There is no way to alter the setting of this system variable. It is always set to YES for messages sourced by
&AOMALERT, and to NO for all messages originating from the operating system.

&AOMSDATA
A system variable that contains the saved data from a successful LOOKUP statement.

The AOM screening table allows the DATA1 field of a mirrored VARTABLE to be saved when a match is found by a
LOOKUP statement. This system variable contains the saved value.

Example: &AOMSDATA

.LOOP 
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&AOMREAD SET 

&IF &AOMID = QPROC &THEN &AOMCONT NCLID=&AOMSDATA

 .

 .

 .

NOTE
An AOMPROC can maintain any useful data it likes in the DATA1 field of a mirrored VARTABLE, for use in any
way it sees fit. The example above keeps the NCL IDs of secondary AOMPROCs. The key could have been a
MSGID.

&AOMSINGL
A system variable that indicates whether the current message is a single line message.

Set to YES for a single line WTO or WTOR, and set to NO for multi-line WTOs.

 Example: &AOMSINGL 

.LOOP 

&AOMREAD SET

&IF &AOMSINGL = NO &THEN &GOTO .MULTILINE

 .

 .

 .

.MULTILINE-* Multi-line processing

 .

 .

 .

&GOTO .LOOP

NOTE
 &AOMSINGL is used with &AOMMAJOR and &AOMMINOR to manipulate or enhance multi-line WTOs.

&AOMSOLIC
A system variable that indicates whether or not the current message is a solicited message.

This variable is set to NO for all unsolicited messages. Any messages that have been solicited via an operating system
command cause &AOMSOLIC to be set to YES.

Example: &AOMSOLIC

&IF &AOMSOLIC = YES &THEN &AOMDEL

Notes:

The screening table must have SOLICIT=YES on the GLOBAL statement for solicited messages to be received by
AOMPROC.

All authorized AOM users receive the messages if AOMPROC allows solicited messages to be delivered. The user that
issued the command can receive the messages twice since the messages are routed to the AOM console assigned to that
environment as well as to AOMPROC.

The &AOMSOLTP system variable indicates the type of issuer that solicited the message.
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&AOMSOLTP
A system variable that contains the solicit type of the current message.

This variable is set to NO for all unsolicited messages. Any messages that have been solicited via an operating system
command cause &AOMSOLIC to be set to one of the following values:

NM
Solicited by an Automation Services user

TABLE
Solicited in response to a screening table REPLY or ISSUE statement

OTHER
Solicited by some other user

Example: &AOMSOLTP

& IF &AOMSOLIC = YES AND &AOMSOLTP = OTHER &THEN +

    &GOTO .SOLLOG

Notes:

NOTE
The screening table must have SOLICIT=YES on the GLOBAL statement for solicited messages to be received
by AOMPROC.

If an AOMPROC allows solicited messages to be delivered, then all authorized AOM users receive the messages. The
user that issued the command receives the messages twice, since the messages are routed to the AOM console assigned
to that OCS screen as well as AOMPROC.

The &AOMSOLIC system variable also indicates whether or not a message is solicited.

&AOMSOS
A system variable that identifies the type of operating system that sourced this message.

This system variable contains a value identifying the operating system that sourced this message. The following values
are possible:

OS
Sourced by z/OS, MSP, or VOS3

VM
Sourced by VM

Examples:

& IF &AOMSOS = VM &THEN &GOTO .VMPROC

NOTE
Because an AOMPROC can receive messages from other systems via an ISR link, the value in this system
variable is important in a mixed operating system network.

&AOMSUBT
A system variable containing the subtype of the current line of the current message.
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&AOMSUBTP is a two-character variable containing the hexadecimal representation of the bit settings used by AOM to
describe the current message. Possible values for &AOMSUBTP are:

80
On for all WTOs (z/OS)

40
On for WTOR

20
ON with 80 if a single line message

10
ON with 80 if a major line

08
ON with 80 if a minor line

04
Force routed for Automation Services console 02 - nn or master console messages

02
Forced routing

01
Replied-to-WTOR

NOTE

• &AOMSUBTP can contain one or more of the previous settings. For example, A0 - WTO (80), single line
message (20).

• &AOMSUBTP is helpful for debugging purposes.

&AOMTEXT
A system variable containing the major text of the current message.

This variable contains the text of an incoming message. If the message is a multi-line WTO/WTOR, then the text is taken
from the first or major line. The text in &AOMTEXT does not change for following minor lines. For VM-sourced messages,
&AOMTEXT contains the message text.

&AOMATEXT contains the minor line text associated with the major line in &AOMTEXT. For the first or major line,
&AOMTEXT has the same contents.

Example: &AOMTEXT

&AOMDEL 

&WRITE RC=&AOMROUTC DATA=&AOMTEXT

Notes:

The three system variables &AOMMAJOR, &AOMMINOR, and &AOMSINGL is used to determine whether or not the
current line is from a multi-line WTO and whether the current line is a major or minor line.

Following is a table of the possible settings for all these variables:

&AOMMAJOR &AOMMINOR &AOMSINGL &AOMTEXT
NO NO YES SINGLE LINE text
YES NO NO CURRENT LINE text
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NO YES NO FIRST/MAJOR LINE text

&AOMSINGL is also set to YES for WTOR messages.

The text returned includes any screen character. For more information, see the &AOMCHAR1 description.

&AOMTIME
A system variable containing the timestamp of the current message.

&AOMTIME is set to the time that the current message was generated, in the form hhmmss.

Examples: &AOMTIM

.LOOP 

&AOMREAD SET

&GOTO .&AOMID

 .

 .

 .

&GOTO .LOOP

.PRODJOB3

&IF &AOMTIME GT &TIME3 &THEN &WRITE AOM=YES NRD=OPER +

       DATA=WARNING JOB &AOMJOBNM IS RUNNING LATE.

 .

 .

 .

&GOTO .LOOP

NOTE
&AOMTIME is used to compare the time difference between delivery of a particular non-roll delete message and
its associated DOM.

&AOMTYPE
A system variable identifying the current message as a WTO, WTOR, DOM, or EVENT.

This variable is set to either WTO, WTOR, EVENT, or DOM, indicating that the current message is a WTO (or VM MSG),
WTOR, screening table, or &AOMALERT generated EVENT, or MVS DOM-NOTIFY message.

Example: &AOMTYPE

.LOOP 

&AOMREAD SET 

&GOTO .&AOMTYPE

 .

 .

 .

.WTO

&AOMCONT

&GOTO .LOOP

-* Give WTOR to 'worker' procedure for analysis and reply.
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.WTOR 

-INTQ ID=&WRK1 &AOMWRID &AOMWRLEN &AOMATEXT

&AOMCONT 

&GOTO .LOOP

NOTE
This variable can have a value of DOM only if a previous MVS-sourced message was released from an
AOMPROC by &AOMCONT/REPL/DEL DOM-NOTIFY=YES.

&AOMUFLGS
A system variable containing the eight user flags in &MASKCHK format.

&AOMUFLGS contains a string of eight characters which match the settings of the eight user flags (&AOMUFLG1-8) with
Y or N. For example:

YNNNYNNY

The built-in function &MASKCHK is used to test the settings.

Example: &AOMUFLGS

&USRFLAG3 = &MASKCHK **Y***** &AOMUFLGS 

&IF &USRFLAG = EQ &THEN &FLAG3 = ON

Notes:

&AOMUFLG1-8 are user definable flags set in the screening table.

The user flag mask is available to AOM message receivers in the system variable &ZMAOMUFM.

&AOMUFLG1-8
These are eight system variables which are user-defined flags, set by the screening table.

The default for the system variables &AOMUFLG1.....&AOMUFLG8 is NO. Each is set to YES by the screening table or
reset via &AOMCONT or &AOMREPL.

Example: &AOMUFLG1

.LOOP 

&AOMREAD SET 

&IF &AOMUFLG1 = YES &THEN &GOTO .SPECPROC

 .

 .

 . 

&GOTO .LOOP

.SPECPROC  -* Special message processing

 .

 .

 . 

&AOMCONT ROUTCDE=15 

&GOTO .LOOP
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NOTE
The user flag mask is available to AOM message receivers in the system variable &ZMAOMUFM.

&AOMWRID
A system variable containing the WTOR reply ID of the current message.

&AOMWRID contains a number, normally from 00 to 99, which is the reply ID of the current message. It is 3 or 4 digits
long.

This variable is used from AOMPROC to automate replies.

Example:

.LOOP 

&AOMREAD SET 

&GOTO .&AOMTYPE

 .

 .

 .

&GOTO .LOOP

-* Pass WTOR to 'worker' procedure for analysis and reply.

-* Reply Command is SYSCMD R &AOMWRID,GO

.WTOR 

&AOMCONT NCLID=&WRK1 

&GOTO .LOOP

NOTE
If the current message is not a WTOR, &AOMWRID is null.

&AOMWRLEN
A system variable containing the length of the text that is passed in reply to a WTOR.

This system variable contains the maximum length of data that is used for a reply to a WTOR.

When automating replies from AOMPROC this variable is used to ensure the reply is not rejected because the text is too
long.

Example: &AOMWRLEN

 .

 .

 . 

&RLEN = &LENGTH &RTEXT 

&IF &RLEN GT &AOMWRLEN &THEN &GOTO .ERROR

 . 

 . 

 .

NOTE
If the current message is not a WTOR, &AOMWRLEN is null.
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&AOMWTO
A system variable that indicates whether or not the current message is a Write to Operator (WTO).

For messages generated by a z/OS system, this system variable is set to YES if the current message was generated by
the WTO macro; otherwise, it is set to NO. For messages sourced by AOM/VM, &AOMWTO is always YES.

Example: &AOMWTO

&IF &AOMWTO EQ YES &THEN &GOTO .WTOPROCESS

 .

 .

 . 

.WTOPROCESS 

&AOMCONT &GOTO .AOMREAD

&AOMWTOR
A system variable that indicates whether or not the current message is a Write to Operator with Reply (WTOR).

This system variable is set to YES if current message was generated by the WTOR macro; otherwise, it is set to NO.

Example: &AOMWTOR

&IF &AOMWTOR = YES &GOTO .REPLYWTOR

 .

 .

 .

&BROLINEn
A series of system variables that contain the current broadcast lines.

The system supports a maximum of four broadcast lines for use by the EASINET feature. The broadcast lines are:

• &BROLINE1
• &BROLINE2
• &BROLINE3
• &BROLINE4

The text of these broadcast lines is set using Broadcast Services.

The &BROLINE1, &BROLINE2, &BROLINE3, and &BROLINE4 system variables are included in any full-screen panel.
When the panel is displayed, the current broadcast text associated with that line (if any) is displayed in place of the
&BROLINEn variable.

If the panel is displayed by the EASINET component, using any of these variables signifies that the panel is to receive
updated broadcasts as they are dispatched from Broadcast Services.

Examples: &BROLINEn

&BROLINE1 

&BROLINE2
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NOTE

:

• The &BROLINEn variables are positioned without restriction on the panel. The maximum text displayed for
a broadcast line is 78 characters. Therefore, the &BROLINEn variables are typically aligned at the left hand
side of the panel. If there is insufficient room for the text, it is truncated.

• The &BROLINEn variables apply to both general and specific broadcasts.
• Under EASINET, a broadcast causes immediate re-display of any candidate panel that contains any of the

&BROLINE variables, if the panels are displayed by EASINET. Users logged on to a region have these
variables refreshed at the next panel display.

For more information, see the #OPT statement, described in Designing Interactive Panels (Panel Services) and the
$EASILOGON panel in the panels data set

 

&CURSCOL and &CURSROW
System variables that provide the cursor location.

These two system variables is used to determine the cursor row and column coordinates as at the last operator input from
a panel displayed using the &PANEL statement.

&CURSROW is set to the number of the row that contained the cursor. When operating in split screen mode, the row is
relative to the current window, regardless of where it commences on the physical screen.

&CURSCOL is set to the number of the column that contained the cursor. When operating in split screen mode, the
column is relative to the current window, regardless of where it commences on the physical screen.

NOTE
If the last entry was caused by the INWAIT timer expiring, the value returned in

&CURSCOL/&CURSROW is indeterminate.

Examples: &CURSCOL and &CURSROW

&IF &CURSROW > 3 AND &CURSCOL > 6 &THEN +

    &GOSUB .XRACTSEL

&IF .&SYSMSG NE .  AND &CURSROW EQ 3 &THEN +

    &GOSUB .MSGHELP

These variables are designed to be used in conjunction with the CURSOR operand of the #OPT statement (of Panel
Services) to effect precise cursor positioning to locations other than input fields.

NOTE
For information about using these facilities, see Network Control Language Programming.

&DATEn
This is a set of system variables which provide different formats of the current system date.

&DATE1 to &DATE17 (excluding &DATE15) supply the current system date in a variety of formats, as listed below:
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• &DATE1 -- date as YY.DDD
• &DATE2 -- date as DAY DD-MON-YYYY
• &DATE3 -- date as DD-MON-YYYY
• &DATE4 -- date as DD/MM/YY
• &DATE5 -- date as MM/DD/YY
• &DATE6 -- date as YY/MM/DD
• &DATE7 -- date as YYMMDD
• &DATE8 -- date as YYYYMMDD
• &DATE9 -- date as nnnnnn
• &DATE10 -- date as YYYYMMDDHHMMSSpHHMM
• &DATE11 -- date as YYYYMMDDHHMMSS.FFFFFFpHHMM
• &DATE12 -- date as DD/MM/YYYY
• &DATE13 -- date as YYYY/MM/DD
• &DATE14 -- date as MM/DD/YYYY
• &DATE16 -- date as YYYY.DDD
• &DATE17 -- date as YYYYDDD

where:

DAY
Is the day of the week as follows:

• MON Monday
• TUE Tuesday
• WED Wednesday
• THU Thursday
• FRI Friday
• SAT Saturday
• SUN Sunday

DD
The day of the month as a 2-digit number

DDD
The Julian day within the year as a 3-digit number

MM
The month of the year as a 2-digit number

MON
The month of the year as follows:
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• JAN January
• FEB February
• MAR March
• APR April
• MAY May
• JUN June
• JUL July
• AUG August
• SEP September
• OCT October
• NOV November
• DEC December

nnnnnn
The number of days from 1 January 0001 with no leading zeros

YYYY
The current year as a 4-digit number

YY
The current year as a 2-digit number

p
Plus or minus relative to Greenwich Mean Time (GMT)

FFFFFF
The time accurate to 10-6

HHMMSS
The current time

HHMM
The GMT offset

Examples: &DATEn

&IF &DATE1 GT 98.001 &THEN +

 &END

&WRITE DATA=TODAY'S DATE IS &DATE2

&TODAY = &SUBSTR &DATE3 1 6 

&IF &TODAY EQ 25-DEC &THEN +

    &GOTO .XMASDAY

Notes:

The current day is provided in the system variable &DAY.

&DATE6, &DATE7, &DATE8, and &DATE9 are useful where records are to be stored in chronological order.

See the &DATECONV function for the rules that apply to choice of century when converting from a form of the date that
expresses the year in two digits (YY) to the form of the year in four digits (YYYY).

Each access to &DATE11 causes the system to re-fetch and synchronize time with the operating system, to format the
result to microsecond accuracy. Use of this time should be avoided, to reduce unnecessary overheads, if such accuracy is
not required.
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&DAY
Provides the current day of the week.

&DAY provides a system variable for the current day of the week in the form DDD, where DDD is set to one of the
following values:

MON
Monday

TUE
Tuesday

WED
Wednesday

THU
Thursday

FRI
Friday

SAT
Saturday

SUN
Sunday

Example: &DAY

&IF &DAY EQ SUN &THEN -EXEC SUNDAY&ELSE +

    -EXEC EVERYDAY

Notes:

The current date, based on the operating system time, is provided in different formats by the system variables &DATE1 to
&DATE17.

The current date, based on GMT, is provided in different formats by the system variables &ZGDATE1 to &ZGDATE17.

&FILEID
Contains the name of the file currently being processed.

This is the file most recently actioned by either &FILE OPEN, &FILE PUT, &FILE ADD, &FILE SET, &FILE GET or &FILE
DEL

Example: &FILEID

&FILE OPEN ID=FILE1 FORMAT=DELIMITED 

&WRITE DATA=OPENED FILE : &FILEID

NOTE
When a file is closed, the contents of &FILEID revert to the name of the file most recently processed before
closing the current file. If no other files are currently open, &FILEID is set to null.

&FILEKEY
Indicates an NCL process's current position within a UDB.
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This variable is set to the value of the full key of the last record read from the UDB identified by the last &FILEID
statement issued by an NCL process. It can therefore be used to refer to the explicit key of each record read from a UDB
when a file is being read using partial keys.

&FILEKEY reflects the private position of a process within its currently active file (which is the last file referenced on an
&FILE statement).

Example: &FILEKEY

&FILE OPEN ID=HELPDESK FORMAT=DELIMITED -* open our file 

&FILE SET ID=HELPDESK KEY='&1' -* set required key

&FILE GET ID=HELPDESK OPT=KGT VARS=TXT -* read that record 

&IF &FILERC = 0 &THEN +

    &WRITE DATA=READ FOR RECORD &FILEKEY

NOTE
If the &FILEKEY variable can contain non-printable characters, it is recommended that it not be used directly as
a parameter when invoking other procedures. In this case, use &HEXEXP to produce a character representation
of the key, and pass this value.

&FILERC
Indicates the success or otherwise of a file processing function.

A return code is set after the execution of the &FILE ADD, &FILE DEL, &FILE GET, &FILE OPEN, and &FILE PUT file
processing statements. This return code is placed in the &FILERC system variable, which can then be tested to determine
whether the operation was successful. The meaning of the various return codes is as follows:

For &FILE ADD:

0
Record added successfully.

1
Record added; truncation has occurred.

4
Record already exists (not replaced).

8
Error occurred; &VSAMFDBK is set.

16
NCL or Mapping Services processing error; &SYSMSG is set.

For &FILE DEL:

0
Record deleted successfully.

4
Record not found.

8
Error occurred; &VSAMFDBK is set.

16
NCL or Mapping Services processing error; &SYSMSG is set.

For &FILE GET:
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0
Record retrieved successfully.

4
Record not found or end of data.

8
Error occurred; &VSAMFDBK is set.

16
NCL or Mapping Services processing error; &SYSMSG is set.

For &FILE OPEN:

0
Procedure is restricted to read only access.

4
Procedure is restricted to read and update access without delete authority.

8
Procedure is not restricted. Read, update and delete are authorized.

12
No access is authorized.

16
Specified file ID is not available for processing.

For &FILE PUT:

0
Record added or replaced successfully.

1
Record added; truncation has occurred.

4
Reserved for future use.

8
Error occurred; &VSAMFDBK is set.

16
NCL or Mapping Services processing error; &SYSMSG is set.

Example: &FILERC

& FILE OPEN ID=HELPDESK FORMAT=DELIMITED 

 

&IF &FILERC EQ 16 &THEN +

    &ENDAFTER &WRITE DATA=NOT AVAILABLE 

 

&FILE SET ID=HELPDESK KEY='PROB005' 

 

&FILE GET ID=HELPDESK OPT=KEQ VARS=TXT 

 

&IF &FILERC NE O &THEN +

    &WRITE DATA=RECORD NOT FOUND

Notes:
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Simplify the testing for &FILERC and branching to the appropriate processing routine by using direct branching. For more
information, see the NCL Programming .

For example:

&FILE GET ID=HELPDESK OPT=KEQ VARS=TXT

 

&GOTO 

.GET&FILERC

 

.GET0 

&ENDAFTER &WRITE DATA=RECORD RETRIEVED SUCCESSFULLY

 

.GET4

&ENDAFTER &WRITE DATA=RECORD NOT FOUND

 

.GET8 

&ENDAFTER &WRITE DATA=ERROR VSAM CODE=&VSAMFDBK

The &VSAMFDBK system variable is also set on completion of a file processing operation, and is used to determine the
exact cause of a VSAM-related error.

The values set in &FILERC after an &FILE OPEN statement are determined by the NCL file ID authorization exit
NCLEX01. NCLEX01 is invoked the first time each new &FILE OPEN statement is referenced in a procedure. The name
of the invoked exit is determined by the SYSPARMS command NCLEX01 operand. If no exit is in effect, only values of 8
(to authorize full access) and 16 (to indicate that the specified file is not available for processing) are set.

When &FILERC returns 16, &SYSMSG contains a message explaining the error. A value of 16 is also set for Mapping
Services processing errors. This should occur only when in mapped processing mode.

NOTE
For more information, see the examples in the distribution library.

&FILERCNT
Provides a count of the number of records deleted by &FILE DEL processing.

NCL File Processing allows records to be deleted from a User DataBase (UDB) using the &FILE DEL statement, including
support for the deletion of groups of records with a single statement. The deletion of groups of records is termed 'generic'
deletion.

Generic deletion is triggered by use of the OPT=KEQALL or OPT=KGEALL operands on the &FILE DEL statement.

The &FILERCNT system variable provides a count of the number of records deleted during a generic process.

Example: &FILERCNT

&WRITE DATA=&FILERCNT RECORDS DELETED. 

&FILERCNT remains unchanged until the next &FILE DEL or &FILE CLOSE statement.

Notes:

If no active file exists, &FILERCNT is set to 0.

If a non-generic deletion of a single record is performed, &FILERCNT is set to 1.
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&FSM
Indicates if the issuing procedure has access to a real window.

Indicates whether the executing NCL process is directly associated with a real window, and therefore can issue an
&PANEL statement. Any NCL procedure executing in an NCL processing environment that is associated with a real
terminal window finds that &FSM returns a value of YES.

Any NCL procedure executing in an NCL processing environment which does not have an associated real terminal
window (for example, the system background environments or ROF sessions) finds that &FSM returns a value of NO.

Example: &FSM

&IF &FSM = YES &THEN +

 &DO

     &PANEL MSGDISPLAY

     &END

 &DOEND 

&WRITE DATA=&MSG1 

&WRITE DATA=&MSG2

 .

 .

 .

&INKEY
The &INKEY system variable contains a value representing the key last used to enter data.

&INKEY is a system variable that is used to determine the last method of input to a procedure from either a full-screen
panel or an LU1 type device.

&INKEY is set as follows:

• ENTER -- Enter or Return key pressed.
• PF01 to PF24 -- program function key 1 through 24 pressed.
• PA1 to PA3 -- program attention key 1 through 3 pressed.
• Null -- panel INWAIT or &PROMPT WAIT time period expired, no input made.

Program function key values (PFnn) and attention keys(PAnn) do not apply to an LU1 type terminal.

Program attention keys (PA1 to PA3) are available only to a procedure running with the &CONTROL PAKEYS option.

Typically, NCL procedures test &INKEY to determine the next action to take.

By default, certain function keys are allocated for use by the system and so are intercepted before reaching the NCL
procedure. An example is F4, which is typically a return-to-menu key.

The &CONTROL PFKSTD, PFKALL, and NOPFK options allow the procedure to control the level of function key
interception performed by the system. For example, &CONTROL PFKSTD indicates that function keys F3 and F4 are
passed to the NCL procedure, but F2 and F9 continue to perform screen split and swap functions.

The &CONTROL PFKMAP option is used if function keys 13 through 24 are assigned the same functions as function
keys 1 through 12. If this option is in effect, the NCL procedure is only required to cater for function keys 1 through 12. For
instance, if a user presses the F13 key, NCL places the value PF01 in &INKEY; F15 results in PF03; and so on.

Examples: &INKEY
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&IF .&INKEY EQ .  &THEN +

  &GOTO .TIMEOUT 

&IF &INKEY EQ PF01 &THEN +

  &PANEL HELP

Notes:

If the panel has been defined with the #OPT control statement specifying a time interval on the INWAIT operand, and this
time period has elapsed, &INKEY is set to null. Thus, it is possible for the procedure to determine whether validation is
bypassed, and so on. &INKEY is also null if the time interval in the WAIT operand of an &PROMPT statement expires.
Under these circumstances, some care must be taken in subsequent &IF statements that reference &INKEY, as it can
have a null value and result in a syntax error. We recommend that you balance an &IF statement by using of an additional
character that avoids such syntax errors when &INKEY is null, for example:

&IF X&INKEY EQ XPF01 &THEN +

 &GOTO .HELP-DISPLAY

An alternative method of determining this is the use of &CONTROL PANELRC to supply return codes to the invoking
procedure on return from an &PANEL or &PROMPT statement. In this case, a return code of 12 in &RETCODE indicates
that the INWAIT or WAIT time period has expired.

For function key entry, &INKEY is always four characters. Numbers below 10 always have a leading zero, for example:
PF04.

The &INKEY value remains set until the next &PANEL statement.

If the full-screen environment associated with the NCL process is terminated (for example, by issuing &PANELEND),
&INKEY returns a null value.

NOTE
For more information, see the $EASINET NCL procedure in the distribution library and the &CONTROL
statement.

&LOOPCTL
Returns the current setting of the automatic loop control counter.

&LOOPCTL is a system variable that is used to determine the value of the system loop control counter current for the
executing process. The system default value for &LOOPCTL is 1000, and this value decrements by one for each time a
loop is executed. On exit from a loop, the counter returns to the default value. If the counter reaches0, then the process is
terminated, on the assumption that it is looping uncontrollably.

Example: &LOOPCTL

&IF &LOOPCTL LT 10 &THEN +

  &GOTO .GIVEUP

Notes:

The &LOOPCTL verb is used to reset the loop control counter. You might need to do this if you expect to loop validly for a
significant number of iterations during standard processing.

If your procedure has varying processing to perform, resulting in possible very lengthy iterations, you can check the
decrementing value of &LOOPCTL and take action to avoid abnormal termination of the procedure.
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&LUCOLS
Indicates the number of columns currently allocated to this processing window.

NCL procedures displaying output might want to determine the width of the processing window. In this way, procedures is
developed that cater for differing screen sizes.

The &LUCOLS system variable is tested to determine the number of display columns available to a processing window.

The system supports split screen operation with a maximum of two operational windows. When using split screen
operation, the number of display columns available to the procedure might be less than the physical width for the screen.
The &LUCOLS system variable always reflects the number of display columns for that window.

Example: &LUCOLS

&IF &MINWIDTH GT &LUCOLS &THEN +

  &GOTO .NOGOOD

NOTE
The dimensions of the physical terminal (regardless of the window dimensions) is determined from the &ZCOLS
and &ZROWS system variables.

&LUEXTCO
Indicates if the terminal supports extended color.

&LUEXTCO is a system variable that is used to determine if the terminal from which the NCL procedure is executing
supports extended color facilities. If the terminal does support extended color &LUEXTCO is set to YES, if not
&LUEXTCO is set to NO.

If the NCL procedure is executing in an environment which is not associated with a terminal (for example, a background
environment), &LUEXTCO is set to a question mark (?).

&LUEXTCO applies only to IBM terminals which support full seven-color facilities or Fujitsu seven-color or three-color
terminals.

&LUEXTCO is used within an NCL procedure to determine the type of processing possible for a particular terminal.

Example: &LUEXTCO

&IF &LUEXTCO EQ YES &THEN +

  &GOTO .7COLOR

Notes:

Testing of device attributes from within an NCL procedure displaying full-screen panels is not normally required as Panel
Services automatically suppresses the generation of color data streams if not applicable to the device to which the panel
is being sent. It is necessary if an NCL process is to display different panels depending on the terminal characteristics.

&LUEXTCO is set only if the BIND parameters for the terminal correctly indicate that the terminal supports READ
PARTITION QUERY. If set, the system interrogates the terminal at connection time and determines which extended
facilities are supported. Alternatively, the TERMINAL command is used to temporarily indicate that the terminal supports
color.

&LUEXTHI
Indicates if the terminal supports extended highlighting.
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&LUEXTHI is a system variable that is used to determine if the terminal from which the NCL procedure is executing
supports extended highlighting. If the terminal does support extended highlighting &LUEXTHI is set to YES; if not,
&LUEXTHI is set to NO.

If the NCL procedure is executing in an environment which is not associated with a terminal (for example, a background
environment), &LUEXTHI is set to a question mark (?).

&LUEXTHI is used within an NCL procedure to determine the type of processing possible for a particular terminal.

Example: &LUEXTHI

&IF &LUEXTHI EQ YES &THEN +

  &GOTO .BLINK

Notes:

Testing of device attributes from within an NCL procedure displaying full-screen panels is not normally required as Panel
Services automatically suppresses the generation of extended highlighting data streams if not applicable to the device to
which the panel is being sent.

&LUEXTHI is set only if the BIND parameters for the terminal correctly indicate that the terminal supports READ
PARTITION QUERY. If set, the system interrogates the terminal at connection time and determines which extended
facilities are supported. Alternatively, the TERMINAL command is used to temporarily indicate that the terminal supports
extended highlighting.

&LUNAME
Provides the name of the terminal at which the NCL procedure is executing.

&LUNAME provides a system variable for the name of the terminal at which the user is logged on.

Example: &LUEXTHI

&IF &LUNAME EQ TERM1 &THEN +

  &GOTO .OK

The value returned from &LUNAME is a 1 to 8 character value.

Certain system environments use virtual user IDs and terminals names. The following values are returned for system
environments:

BG-MON
Background monitor

BG-LOG
Background logger

BG-SYS
Background system environment

AOM-PROC
AOMPROC procedure

CNM-PROC
CNMPROC procedure

LOG-PROC
LOGPROC procedure

 1200



 Netmaster® Shared Content Library 12.2

PPO-PROC
PPOPROC procedure

CONSOLE
Logical console associated with the sysoper user ID

CONS#nn
System console number nn

*REMOTE*
ROF user

NOTE
Other optional features that generate internal system environments allocate additional pseudo terminal names,
which appear on a SHOW SESS command display as xxx-PROC. The content of xxx is the first three letters of
the associated system level NCL procedure name.

&LUROWS
Indicates the number of rows currently allocated to this process window.

NCL procedures displaying multi-page output might want to determine the number of lines in the processing window. In
this way, procedures is developed that cater for differing screen sizes.

It is good practice to write procedures that cater for the largest screen size (for example: 62 lines for a 3290) and that
automatically adjust if used on a smaller screen.

The &LUROWS system variable is tested to determine the number of display lines available to a processing window.

When using split screen operation, the number of display lines available to the procedure might be less than the physical
number for the screen. The &LUROWS system variable always reflects the number of display lines (rows) for that window.

When using &LUROWS, the NCL procedure must cater for any fixed overhead associated with a particular panel. For
example, a panel can have a title on the top, followed by a line of column headings, and the third line blank. Data then
commences on line 4 of the panel. The procedure must therefore allow for these three lines before attempting to calculate
the number of display lines available for data.

Examples: &LUROWS

&IF &CNT LT &LUROWS &THEN +

  &GOTO .NEXTLINE

Notes:

When subtracting fixed panel overhead from &LUROWS, the NCL procedure must allow for &LUROWS having a value as
low as when the window is not visible.

The dimensions of the physical terminal (regardless of the window dimensions) is determined from the &ZCOLS and
&ZROWS system variables.

&MAI SESS
Returns the number of currently defined sessions. This is equivalent to &MAINSESS.

&MAIAE
Indicates the availability of the A and E primary commands. Is YES or NO.
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&MAIAPPL
Returns the name of the application acting as the PLU on the MAI session.

Returns the name of the VTAM application acting as the PLU on the MAI session (that is, the application logged on to).

Example: &MAIAPPL

&IF &MAIAPPL = TSO &THEN &GOTO .TSO

&APPL = &SUBSTR &MAIAPPL 1 3

&IF &APPL = TSO &THEN &GOTO .TSO

NOTE
The value of &MAIAPPL can change during the session if the application performs a VTAM CLSDST/PASS
operation to pass the MAI session to another application. For instance, &MAIAPPL might contain TSO at
session start, then change to TSO0003 during the logon process.

&MAICCOLS
Returns the number of columns in the current MAI session's screen.

Provides screen size information to the script procedure.

Example: &MAICCOLS

& BUFFSIZE = &MAICROWS * &MAICCOLS

NOTE
Screen size is changed by the application issuing ERASE WRITE or ERASE WRITE ALTERNATE.

&MAICROWS
Returns the number of rows in the current MAI session's screen. Provides screen size information to the script procedure.

Example: &MAICROWS

& BUFFSIZE = &MAICROWS * &MAICCOLS

&MAIDISC
Indicates whether MAI will honor a terminal disconnect request. Is YES or NO.

&MAIFRLU
Returns the direction of the last data stream.

Returns the direction of the last data stream as one of the following values:

PLU
The data stream last received was sent by the PLU, that is, the application.

SLU
The data stream last received was sent by the SLU, that is, the terminal.

Example: &MAIFRLU
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&IF &MAIFRLU = SLU &THEN &GOTO .TERMINAL

Notes:

An &MAIFRLU issued when there is no data outstanding returns a null value. Data is outstanding from the time an
&MAIREAD is satisfied until an &MAICONT, &MAIDEL, or another &MAIREAD is issued.

&MAIFRLU is most often used after an &MAIREAD ANY has been satisfied, so that the procedure can determine which
data stream has been received.

&MAIINKEY (System Variable)
Indicates the value of the key used to enter data.

Returns the value of the key used to enter data when a data stream is received from the SLU (terminal), as follows:

ATTN
the ATTN key

CLEAR
the CLEAR key

CARD
operator ID card

ENTER
the Enter key

MAG
magnetic card

NONE
no AID generated

PA1 to PA3
Program Attention Key 1 to 3

PF1 to PF24
Program Function Key 1 to 24

REQ
test request

SEL
selector pen attention

SF
inbound structured field

TRIG
trigger action

Example: &MAIINKEY

&IF &MAIINKEY = PF3 &THEN &GOTO .END

Notes:

When used to test the key used to enter data, an &MAIINKEY returns a null value if there is no outstanding data. Data is
outstanding from the time an &MAIREAD is satisfied until an &MAICONT, &MAIDEL or another &MAIREAD is issued.

&MAIINKEY is sensitive to the setting of the &CONTROL PFKMAP option.
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If &CONTROL PFKMAP is in effect, F3 to F24 are mapped into F1 to F12. For example, receipt of PF13 results in
&MAIINKEY being set to a value of PF1.

&MAILOCK
Indicates whether or not MAI will honor a terminal lock request. Is YES or NO. This represents the setting of the
MAITLOCK system parameter.

&MAILU
Returns the name of the VTAM APPL being used by MAI as the secondary Logical Unit on the session.

Example: &MAILU

&IF &MAILU = MFMST &THEN &GOTO .MASTER

NOTE
Whenever MAI starts a session, it opens a VTAM ACB whose name is either chosen from a series or is specified
by the user or an MAI exit. &MAILU returns the name of the VTAM ACB used for this session.

&MAIMNFMNT
Returns the current menu format as long or short.

&MAINSESS
Returns the number of currently defined sessions. This is equivalent to &MAI#SESS.

&MAIOCMD
Returns the command code contained in the first byte of the outbound data stream sent by the PLU. The following
command codes is returned:

WRITE
WRITE

EW
ERASE/WRITE

EWA
ERASE/WRITE ALTERNATE

RM
READ MODIFIED

RMA
READ MODIFIED ALL

RB
READ BUFFER

WSF
WRITE STRUCTURED FIELD

EAU
ERASE ALL UNPROTECTED TO ADDR
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&MAIREQ
Returns the MAI logon request.

Returns the value of the Logon Request field of the MAI Logon Details panel used to start the session.

Example: &MAIREQ

&IF &MAIREQ = TSOA &THEN &GOTO .TSOA

&MAISCANDL
Returns the scan limit for session commands.

&MAISID
Returns the session ID of the session on whose behalf the script is running.

Returns the session ID of the session on whose behalf the script procedure is running. The session ID is nominated on
the Logon Details panel or allowed to default to the MID operand value of the DEFLOGON command used to provide the
logon path.

Example: &MAISID

&IF &MAISID = TSO1 &THEN &GOTO .TSOFIRST

&MAISKIPP
Returns the system-wide value for the session command prefix character.

&MAISKPK1
Returns the session command function key 1 (for example, F12).

&MAISKPK2
Returns the session command function key 2 (for example, F24).

&MAISMODE
Returns the mode in which the script procedure is running.

Returns a value indicating the mode in which the script procedure is running (that is, how it was started). One of the
following values is returned:

START
Indicates that the procedure was started at session start time. Parameters coded in the SCRIPT NCL PROC field
of the Logon Details panel are passed as &1, &2, &3, and so on.

END
Indicates that the procedure was started at forced session end time. The procedure is driven under the following
conditions: the user ends the window from which the MAI-FS session was created, or logs off from the product
region, without logging off the application. The user is canceled by an OCS operator; the user's reconnect time
limit expires; the session with the user's terminal is lost and session reconnect is disabled by the installation.
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Parameters coded in the SCRIPT NCL PROC field of the Logon Details panel are passed as &1, &2, &3, and so
on.

SKIP
Indicates that the procedure was started by a .S session skip command entered by the user on a screen
displayed on behalf of this session or the SCRIPT command. Words in the same input field as the .S command
or in the DATA operand of the SCRIPT command are passed as parameters &1, &2, &3, and so on, to the
procedure.

Examples: &MAISMODE

&IF &MAISMODE = END &THEN &END

&IF &MAISMODE = SKIP &THEN &GOTO .PROCESS

&GOSUB .MODE_&MAISMODE

NOTE
The script procedure must be able to handle being driven under all three of the above conditions. If no
processing is to be performed for any of the conditions, the procedure should end.

&MAITITLE
Returns the title that is displayed at the top of the MAI-FS main menu.

&MAIUNLCK
Indicates whether the data stream just received would unlock the keyboard if sent to the terminal.

When a script procedure receives a data stream from the PLU (application), it should not attempt to automatically
reply until a data stream is received that would unlock the keyboard if sent to the terminal. Failure to wait for the unlock
condition could result in the reply being discarded because the SNA session state does not allow data to be sent.

&MAIUNLCK returns one of the following values:

YES
Indicates that the data stream would unlock the keyboard.

NO
Indicates that the data stream would not unlock the keyboard.

Example: &MAIUNLCK

&IF &MAIUNLCK = NO &THEN &GOSUB .WAITUNLCK

Notes:

&MAIUNLCK is normally used to determine if a reply is returned to the application. MAI delivers to the procedure each
data stream as it is received. The script procedure might decide(using &MAIFIND) that it is time to reply to the application.
However, some applications send data to the screen in multiple I/O operations, only unlocking the keyboard on the last
one. A good example of such an application is TSO.

During logon, TSO sends 'logon in progress' type messages, followed by any broadcast messages, and finally the READY
prompt. Multiple I/O operations is performed to send these messages, and the script procedure sees each one as it
occurs. Even the READY prompt cannot actually unlock the keyboard. It could be followed by another data stream that
contains the data necessary to unlock the keyboard.
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A script procedure which wanted to reply after the READY prompt would find the prompt using &MAIFIND, but might
still not be able to reply unless the prompt also unlocked the keyboard. If &MAIUNLCK returned NO on the READY data
stream, the procedure would have to wait for the next data stream to unlock the keyboard before replying.

Most applications are far easier to handle than this. Usually one I/O operation is used to send data to the screen, and that
data stream also unlocks the keyboard.

An &MAIUNLCK issued when there is no data outstanding returns a null value. Data is outstanding from the time an
&MAIREAD is satisfied until an &MAICONT, &MAIDEL, or another &MAIREAD is issued. &MAIUNLCK issued while
processing an SLU data stream returns the value NO.

NOTE
For more information, see the examples in the BASE.INSTALL library.

&MAIWNDOW
Indicates the MAI-FS session's visibility.

A value of FOREGROUND is returned when the application is currently displayed. BACKGROUND indicates that the
session is not displayed.

Example: &MAIWNDOW

&IF &MAIWNDOW =

NOTE
A value of BACKGROUND will be returned wherever the MAI session is not displayed. This includes whenever
an NCL &PANEL statement has taken over the window, for example from the script itself, session help or
broadcasts.

&NDBERRI
Provides additional information about an NDB warning or error condition.

The &NDBERRI system variable contains up to 12 characters of additional information when certain NDB error conditions
occur. For example, if an &NDBADD or &NDBUPD statement set &NDBRC to 104 (duplicate unique key value detected),
&NDBERRI contains the name of the field in error.

Not all error responses provide a value in &NDBERRI.

Example: &NDBERRI

& NDBADD ... 

&IF &NDBRC = 104 &DO

   &WRITE DATA=DUPLICATE KEY ON ADD, FIELD = &NDBERRI

   &GOTO ERROR_EXIT

&DOEND

Notes:

This example displays the name of the field with a duplicated key value, if the add fails with that response.

If no NDB statements have been issued by the executing NCL process, &NDBERRI returns a null value.

&NDBERRI is always cleared when the next &NDBxxx statement is executed. For this reason, the value should be saved
in a user variable if other &NDBxxx statements must be executed before using the saved value.

For more information about the contents of &NDBERRI for each possible &NDBRC value, see NCL Programming .
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&NDBRC
Indicates the success or otherwise of an &NDBxxx NCL statement.

The &NDBRC system variable is set by all &NDBxxx NCL statements, to a value that indicates whether the requested
function was performed successfully (&NDBRC set to 0), or not (&NDBRC set to a non-zero value).

The NCL procedure can test the value of &NDBRC to control processing. For example, &NDBRC is set to 1 if an
&NDBGET statement does not find a record with the matching key or RID.

&NDBRC values fall into three categories:

OK
&NDBRC = 0

Warning
&NDBRC = 1 to 29

Error
&NDBRC > 29

Warning responses include such things as: Record not found, End-of-file, Scan exceeded a limit.

Error responses include such things as: Invalid field name or value, Unknown keyword in free-format text, Unknown
format or sequence name.

Example: &NDBRC

&NDBADD ... 

&IF &NDBRC NE 0 &GOTO ADD_ERROR

Notes:

This example shows how the result of an &NDBADD is determined by using &NDBRC.

If no NDB statements have been issued by the executing NCL process, &NDBRC is always null. Once an &NDBxxx
statement has been issued, &NDBRC always has a numeric value.

&NDBRC is always reset when the next &NDBxxx statement is executed. For this reason, the value should be saved in a
user variable if other &NDBxxx statements must be executed before using the saved value.

Error responses (&NDBRC > 29) are not returned to an NCL procedure unless &NDBCTL ERROR=CONTINUE is in
effect. Instead, the procedure will be aborted. &NDBOPEN and &NDBCLOSE are exceptions to this rule. They are always
treated as if &NDBCTL ERROR=CONTINUE is in effect, except for responses 34 (Already open, on &NDBOPEN), and 35
(Not open, on &NDBCLOSE).

NOTE
For more information about &NDBRC values, see Network Control Language Programming.

&NDBRID
Provides the record ID of the current or new record.

The &NDBRID system variable is set by some NDB NCL statements to indicate the Record ID of a record. It is set as
follows:

&NDBADD
The RID of the new record.

&NDBCLOSE
Set to 0.
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&NDBCTL
Set to 0.

&NDBDEF
Set to 0.

&NDBDEL
Set to 0.

&NDBGET
The RID of the current record or 0 if retrieving key field statistics.

&NDBINFO
Set to 0.

&NDBOPEN
Set to 0.

&NDBSCAN
Set to the RID of the first record returned by the scan, or zero if no records were selected. If the &NDBSCAN
parameter RECLIMIT=1 was specified, &NDBRID will remain set to zero even if one record passes the scan.

&NDBSEQ
Set to 0.

&NDBUPD
The RID of the updated record.

If a non-zero response is returned in &NDBRC, most statements set &NDBRID to 0. &NDBSCAN is the only exception to
this rule.

Example: &NDBRID

&NDBGET MYDB FIELD=SURNAME VALUE=SMITH 

&NDBDEL MYDB RID=&NDBRID

This example deletes the first record (lowest RID) on database MYDB, with the field SURNAME = SMITH.

Notes:

If no NDB statements have been issued by the executing NCL process, &NDBRID is always null. Once any &NDBxxx
statements have been issued, &NDBRID is always numeric.

&NDBRID is always cleared when the next &NDBxxx statement is executed. For this reason, the value should be saved in
a user variable if other &NDBxxx statements must be executed before using the saved value.

Returns the relative position in an &NDBSCAN-built sequence on &NDBGET and &NDBSEQ statements.

&NEWSAUTH
Indicates whether a user is authorized for NEWS functions.

An NCL procedure might want to determine whether the user who invoked it is authorized to use NEWS functions.
&NEWSAUTH is set to NO if the user ID definition of the user does not include NEWS authorization and YES if it does.

Example: &NEWSAUTH

&IF &NEWSAUTH = YES &THEN +

  &GOTO .OK 

&ELSE +
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  &GOTO .REJECT

&NEWSRSET
Indicates whether the user is authorized for NEWS reset (delete) functions.

An NCL procedure might want to determine whether the user who invoked it is authorized to reset (or delete) information
held on a database.

&NEWSRSET is set to NO if the user ID of the user does not include NEWS reset authorization, and YES if it does. The
meaning of NEWS reset is determined by the NCL procedure itself, but would normally determine whether the user is
allowed to delete records from a database.

Example: &NEWSRSE

&IF &NEWSRSET = YES &THEN +

  &GOTO .OK

&ELSE +

  &GOTO .REJECT

NOTE
For more information, see the examples in the distribution library.

&NMID
Returns the 1- to 12-character ID of this system.

&NMID returns the 1- to 12-character ID as set by the SYSPARMS command ID= operand. If this value has not been set
by the SYSPARMS command, the default of the primary VTAM ACBNAME is returned.

Example: &NMID

&IF &NMID EQ NMPROD &THEN +

  &GOTO .OK

Notes:

When multiple systems are running in the same network, on the same or different machines, each should have a unique
NMID. This is not enforced but is good operational practice.

The NMID for each system should be meaningful so as to allow a functional use in an installation's operational
procedures.

NOTE
For more information, see the NMDID JCL parameter an d the domain ID (DID) as specified on the NMDID
initialization parameter. The DID must be unique for every connecting system; otherwise the systems limit
certain functions across INMC links.

&OCSID and &OCSIDO
Indicates the OCS ID name for the current window.

When operating multiple Operator Console Services (OCS) windows it might be necessary to distinguish between the
windows for operational reasons. The OCSID command allows a distinguishing ID to be assigned to a window. This ID
remains displayed in the bottom right hand corner of the window until exited. Thus, a different ID is set in each window.
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The &OCSID system variable enables an NCL procedure to test the ID of the current OCS window. &OCSID will be set to
the same 1- to 8-character ID used in the OCSID command. If no ID has been set, &OCSID returns a null value.

The &OCSIDO system variable enables an NCL procedure to test the ID of the other OCS window if it is operational.

&OCSID and &OCSIDO would normally be used jointly to determine automatically, within an NCL procedure, what ID
should be set for a particular window.

Consider the case where two windows are required. They are to have different IDs of TEST and LIVE. An NCL procedure
is executed as the initial command (INITCMD) on entry to OCS. As the entry and exit from OCS can occur in a random
fashion, the NCL procedure must be able to determine which of the two windows TEST or LIVE is to be assigned. The
example below shows how this is achieved.

Example: &OCSID and &OCSIDO

&IF .&OCSIDO NE .LIVE &THEN +

  -OCSID LIVE 

&IF .&OCSIDO EQ .LIVE &THEN +

  -OCSID TEST

Notes:

In the above example the OCSID command has been prefixed with the suppression character (-) to eliminate the echo of
the command to the terminal. This makes the setting of the window ID transparent to the operator.

&OCSID is used in NCL procedures, such as a MSGPROC, to control the path of execution.

&PANELID
Indicates the name of the current panel.

To assist in documenting systems and to aid in problem reporting, an installation can standardize on the inclusion of the
name of the panel in a set position on the screen for all full screen panels.

The &PANELID system variable provides an alternative to the inclusion of the actual panel name within the body of the
panel.

The &PANELID system variable is always set to the name of the current panel.

Example: &PANELID

&PANELID

Notes:

The panel designer should allow up to 12 characters for a maximum size panel name.

Use of the &PANELID system variable other than in a panel yields a null value.

For testing purposes, an alternative to the inclusion of the &PANELID variable is the use of the &CONTROL PANELID
statement to force the display of panel names in the upper left hand corner of all panels. See the &CONTROL statement
for more details.

&PARMCNT
Supplies the count of the number of argument variables created when a procedure was invoked.

&PARMCNT is the count of the number of argument variables created on the statement when a procedure is invoked.
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When a procedure is invoked, arguments is passed to the procedure by following the name of the procedure with the data
to be passed.

The arguments is parsed into words and assigned into the user variables &1, &2, to & n, and &PARMCNT is set to the
count of the variables created.

Example: &PARMCNT

&IF &PARMCNT EQ 0 &THEN +

  &WRITE DATA=REQUIRED DATA OMITTED

User enters:

EXEC PROC5 NCP1 NCP4

Notes:

&PARMCNT is set to 2, representing the entry of the variable values NCP1 and NCP4 (assigned to &1 and &2).

&PARMCNT is set only when a procedure is invoked and remains set to that initial value for the duration of processing.
Subsequent functions do not change the value.

&PARMCNT applies only to the current nesting level. Each new nesting level establishes its own unique &PARMCNT
value.

The &ALLPARMS variable provides a single variable that is a consolidation of all variables supplied on entry to the
procedure.

&RETCODE (System Variable)
Returns the current NCL process's return code or sets a new return code value.

NCL statements can set &RETCODE as an indication of the success or otherwise of the function. A procedure can set a
value in the range 0 to 99 for &RETCODE.

&RETCODE is used to indicate the completion of a function performed by a nested procedure.

&RETCODE used as a statement, sets the value to that specified.

A value of 100 is set by the system if the &CONTROL FINDRC option is set. This option allows a procedure to determine
the success of a request for a nested procedure. If the requested procedure does not exist and &CONTROL FINDRC
is set, processing continues but &RETCODE is set to a value of 100. If &CONTROL FINDRC is not set, the requesting
procedure terminates.

value
A new value, in the range 0 to 99, to be placed in &RETCODE.

Example: &RETCODE

&IF &RETCODE NE 0 &THEN +

    &WRITE DATA=FUNCTION FAILED.

 

&RETCODE 4

 

&CONTROL FINDRC

-EXEC &REQUEST

&IF &RETCODE EQ 100 &THEN +

    &WRITE DATA=Requested Procedure '&REQUEST' Not Found
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Notes:

A nested procedure can set a return code on the &END statement. On return to the higher level, &RETCODE contains the
return code value.

If &RETCODE has not been set, it has a default value of 0.

An alternative to using the &END statement to pass a return code is to use the &RETURN statement, which can return
variables to a higher nesting level, or &CONTROL SHRVARS, which allows sets of variables to be shared between
procedures.

&SYSID
Returns the current operating system identification.

An operating system has an ID associated with it. This ID is used by the JES sub-system to identify jobs and so on.
&SYSID is used to test the current value of this ID.

Example: &SYSID

&WRITE DATA=SYSTEM ID=&SYSID 

&IF &SYSID = S001 &THEN +

    &GOTO .OK

Notes:

In z/OS and MSP installations the value returned from &SYSID is a 1- to 4-character SMF ID as set by your installation. In
z/VM environments, &SYSID returns the 8-character Virtual Machine identifier of the machine in which your product region
is executing. In VSE/SP environments, &SYSID returns a single question mark.

&NMID is used to determine the identity of the region under which the procedure is executing.

&TIME
Returns the current time. A system maintained variable that returns the current time of day in the format HH.MM.SS.

Example: &TIME

&WRITE DATA=THE TIME IS &TIME, ON &DATE2

&HHMM = &SUBSTR &TIME 1 5

NOTE
The value returned from &TIME is always an 8 character value.

&USERAUTH
Returns the command authority of the user who initiated the procedure.

Returns a numeric value in the range 0 to 255, indicating the command authority level of the user who initiated the
procedure.

Example: &USERAUTH

&WRITE DATA=YOUR USERID IS &USERID AND AUTHORITY IS &USERAUTH 

&IF &USERAUTH NE 255 &THEN +

   &GOTO .REJECT
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Notes:

If an NCL process is executing on behalf of another user, for example, as a result of a SUBMIT command, the originating
user's authority is propagated.

If USER1 issues the command

-SUBMIT BSYS -START PROC1

where USER1 has authority 1, and the BSYS environment has authority 9, use of &USERAUTH in this execution of
PROC1 returns 1, not 9.

&USERID
Returns the user ID of the user currently executing the procedure.

A system maintained variable that returns the user ID of the user currently executing the procedure.

NCL procedures execute in an NCL processing region associated with a user ID. The user ID is a real user or alternatively
the procedure can execute in the NCL processing region of one of the special internal user IDs that support the various
system level processing regions within the system.

The internal user IDs within a system are formed from the system's domain ID (as specified by the NMDID initialization
parameter) and a suffix that represents the particular internal environment that they support.

Typical internal user IDs are those that support the various background environments such as the background logger, the
background monitor and the background system environment.

Example: &USERID

&WRITE DATA=YOUR USERID IS &USERID AND AUTHORITY IS &USERAUTH 

&IF &USERID EQ SYSPROG &THEN +

    &GOTO .ALLOW

Notes:

The SHOW USERS command displays a list of the active user IDs.

The value returned from &USERID is a 1- to 8-character value.

&USERPW
Returns the PASSWORD of the user.

A system maintained variable that returns the PASSWORD of the user. The password returned is that used to log on.
This variable is valid only for use within the LOGON REQUEST when starting an MAI-FS (Multiple Application Interface-
Fullscreen) session, or from within an MAI session script procedure. For security reasons, it returns a null value if used
elsewhere.

Example: &USERPW

TSO &USERID/&USERPW

Notes:

The password is stored in encrypted form, and is decrypted only when referenced. In addition, buffers containing the
password are erased immediately after use.
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The SYSPARMS USERPW operand determines the availability of &USERPW as logon data. For more information, see
Reference. You can prevent the use of this system variable in your product region.

If a user changes their password, &USERPW returns the new value.

&VSAMFDBK
Indicates the VSAM return code from a file processing operation.

A VSAM return code (extracted from the VSAM RPL) is set after the execution of the &FILE ADD, &FILE DEL, &FILE GET
and &FILE PUT file processing statements. This return code is placed in the &VSAMFDBK system variable, which can
then be tested to determine the exact cause of a VSAM-related error. For logical processing errors, the variable contains
the two hexadecimal characters of the VSAM feedback, for example X'1C'. If a physical error occurs, the variable is set
to contain the characters PY and a message is written to the activity log giving the actual error code. The meaning of the
various return codes is found in your VSAM documentation.

Although &VSAMFDBK is always set, it carries an error-related code only if the &FILERC system variable has been set to
a value of 8, indicating that an error has occurred.

Example: &VSAMFDBK

&FILE OPEN ID=HELPDESK FORMAT=DELIMITED 

&FILE GET ID=HELPDESK KEY='PROB005' VARS=TXT 

IF &FILERC NE 8 &THEN +

 &GOTO .OK 

&WRITE DATA=RECORD READ ERROR - VSAMFDBK = &VSAMFDBK

Notes:

The &FILERC system variable is set on completion of a file processing operation and should be used to determine
whether the operation was generally successful.

Testing of the &VSAMFDBK system variable would normally only be performed if a severe error were detected. However,
use of the &FILE GET OPT=UPD facility, where exclusive use of a record is requested, could result in the request failing
if the record was already being processed elsewhere. In such a case, the user might have to test &VSAMFDBK to
determine why the request failed and then retry if the failure was because exclusive use was not possible.

&ZACBNAME
Returns the primary VTAM ACB name in use by the system.

The variable allows an NCL procedure to determine in which system it is executing (as represented by the VTAM APPL
definition that it is using).

Example: &ZACBNAME

&GOTO .&ZACBNAME

 .

 .

 .

.ERROR

   &ENDAFTER &WRITE DATA=this procedure is restricted to +

   production systems .

 .

 .

.NMCPU1 .
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   -* production region on CPU 1

.

 .

.NMCPU2

   -* production region on CPU 2

&ZAMTYPE
Returns the name of the access method which is used to connect the terminal on which the NCL procedure is executing.

Allows an NCL procedure to determine the name of the access method which is used to connect the terminal on which it
is executing.

The term access method refers to a communication program used to communicate with terminals, other systems, or
another application.

&ZAMTYPE can contain one of the following values:

INTERNAL
The procedure is executing in a background region, an ROF region or a disconnected region

VTAM
The terminal is connected to your product region via VTAM

SSI
The terminal is connected to your product region via SSI

XNF
The terminal is connected to your product region via XNF

Example: &ZAMTYPE

&IF &ZAMTYPE = VTAM &THEN +

   D &LUNAME -* Do VTAM display of LU

&ZAPPCACC
Returns the number of active APPC conversations for the NCL process.

An NCL process can have multiple APPC conversations active at any one time. &ZAPPCACC returns the active
conversation count. It is particularly useful when the NCL process is acting as a server for APPC conversations with a
connect mode of ACCEPT. In this case, &ZAPPCACC can represent the number of client conversations waiting to be
processed by the server.

Example: &ZAPPCACC

&APPC SET_SERVER_MODE CONNECT=ACCEPT

&IF &ZAPPCACC NE 0 &THEN +

 &DO

 &APPC RECEIVE_AND_WAIT ID=CLIENTS

&ZAPPCCSI
Indicates whether an APPC conversation is a client or server conversation.

CLIENT conversations are those that have been initiated remotely.
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SERVER conversations are those that have been initiated locally using an &APPC ALLOCATE, &APPC ATTACH, or
&APPC CONNECT statement.

Example: &ZAPPCCSI

&IF &ZAPPCCSI EQ CLIENT &THEN +

   &DO

   &APPC RECEIVE VARS=DATA

   .

   .

   .

&ZAPPCELM
Contains the message from an Error Log GDS variable received after an error, or deallocate abend has been received.

The Error Log GDS variable is used to send implementation-specific error information. It is sent as a consequence of
issuing either of the following verbs:

&APPC SEND_ERROR LOG=

&APPC DEALLOCATE TYPE=ABEND LOG=

It is logged by the receiving system and made available to the receiving NCL procedure in the system variable
&ZAPPCELM.

Example: &ZAPPCELM

&IF &RETCODE EQ 8 &THEN +

   &DO

   &WRITE DATA=REMOTE PGM ERROR = &ZAPPCELM

   &WRITE DATA=RECEIVED FROM &ZAPPCELP

 .

 .

 .

&ZAPPCELP
Contains any product set information from an Error Log GDS variable received after an error or deallocate abend has
been received.

This system variable identifies the software product which sent an Error Log GDS variable as a result of issuing a either of
the following verbs:

&APPC SEND_ERROR LOG=

&APPC DEALLOCATE TYPE=ABEND LOG=

The Error Log GDS variable message is contained in &ZAPPCELM. The information that identifies the product that sent
the message is contained in &ZAPPCELP.

Example: &ZAPPCELP

&IF &RETCODE EQ 8 &THEN +

   &DO
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   &WRITE DATA=REMOTE PGM ERROR = &ZAPPCELM

   &WRITE DATA=RECEIVED FROM &ZAPPCELP

 .

 .

 .

&ZAPPCID
Returns an integer when using the APPC facility.

The integer returned is within the range of 1 to 2147483647, and is equivalent to the usage of the LU6.2 verb RESOURCE
parameter. It is set following successful completion of an &APPC ALLOCATE request, or after a procedure is first invoked
as the conversation partner following an allocation request at the remote end.

The conversation identifier is assigned on a system-wide basis to uniquely identify a particular conversation within the
local system. Local allocation requests and attach requests (following remote allocation requests) are both assigned
unique identifiers. This means that the local and remote end of a same-LU conversation (for example started using the
LOCAL option on an &APPC ALLOCATE request) have different conversation identifiers.

Example: &ZAPPCID

&IF &ZAPPCID NE &CONVB &THEN +

  &APPC TEST ID=&CONVB

&ZAPPCIDA
Indicates the APPC conversation ID for the transaction that started the NCL process. It is set for conversations that were
attached only.

When an NCL process is attached, and then allocates further conversations, this system variable is used to provide the
conversation identifier of the attaching conversation.

Example: &ZAPPCIDA

&APPC SEND VARS=DATA ID=&ZAPPCIDA

&ZAPPCLNK
Returns a character string when using the APPC facility.

&ZAPPCLNK returns a character string, equivalent to that of the PARTNER_LU_NAME parameter of the LU6.2
MC_GET_ATTRIBUTES verb, and provides the link name by which the remote LU name is addressed in the form:

linkname
where linkname is the locally-known name for the remote session partner connection, up to 12 characters long.

Example: &ZAPPCLNK

&WRITE DATA=CONVERSATION &ZAPPCID STARTED ON LINK &ZAPPCLNK

&ZAPPCMOD
Returns a character string when using the APPC facility.
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&ZAPPCMOD returns a character string, equivalent to the MODE_NAME parameter of the LU6.2
MC_GET_ATTRIBUTES verb, and provides the mode name for the session on which the conversation is mapped.

Example: &ZAPPCMOD

&WRITE DATA=CONVERSATION &ZAPPCID STARTED USING MODE &ZAPPCMOD

&ZAPPCPCC
Returns the number of pending APPC conversations for the NCL process.

Incoming conversations requests for an NCL process that is registered as a server can accumulate in a pending queue if
the connect server mode is NOTIFY or PENDING. &ZAPPCPCC returns the pending conversation count.

Example: &ZAPPCACC

&APPC SET_SERVER_MODE CONNECT=NOTIFY

&DOWHILE &ZAPPCACC NE 0 +

   &INTREAD TYPE=REQ VARS=MSG* RANGE=(1,7) +

   &CONVID=&MSG

&ZAPPCQLN
Returns a character string when using the APPC facility.

&ZAPPCQLN returns a character string, equivalent to that of the OWN_FULLY_QUALIFIED_LU_NAME parameter of the
LU6.2 MC_GET_ATTRIBUTES verb, and provides the network qualified local LU name in the form:

netid.luname
where netid is the name of the SNA NETWORK where the local LU luname is defined. If the netid is blank or
unknown, then it is omitted so that only luname is returned.

Example: &ZAPPCQLN

&WRITE DATA=CONVERSATION &ZAPPCID STARTED BY LOCAL LU &ZAPPCQLN

&ZAPPCQRN
Returns a character string when using the APPC facility.

&ZAPPCQRN returns a character string, equivalent to that of the PARTNER_FULLY_QUALIFIED_LU_NAME parameter
of the LU6.2MC_GET_ATTRIBUTES verb, and provides the network qualified remote LU name in the form:

netid.luname
where netid is the name of the SNA NETWORK where the remote LU luname is defined. If the netid is blank or
unknown, then it is omitted so that only luname is returned.

Example: &ZAPPCQRN

&WRITE DATA=CONVERSATION &ZAPPCID STARTED FROM REMOTE NODE &ZAPPCQRN.

&ZAPPCRM
Returns the current receive map name.
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If data mapping is supported by an LU6.2 connection, an APPC conversation can specify a map name with each issuance
of &APPC SEND_DATA. This map name is used by the receiving system to interpret the contents of the data transmitted.
The system variable &ZAPPCRM is set to the map name received by the last receive operation.

Example: &ZAPPCRM

&IF &ZAPPCRM NE PROBLEM.SITE.DATE.DATA &THEN +

  &GOTO .MAPERR

NOTE
When sending NCL tokens, a map name of $NCL is sent with the data by default, to indicate that the data
comprises one or more NCL tokens.

&ZAPPCRTS
Returns a character string when using the APPC facility.

&ZAPPCRTS returns a character string, equivalent to that of the LU6.2 REQUEST_TO_SEND_RECEIVED parameter
(that, is either YES or NO).

Example: &ZAPPCRTS

&IF &ZAPPCRTS EQ YES &THEN +

  &GOSUB .RECV

NOTE
&ZAPPCRTS is either YES or NO. It is set to NO when the conversation is started. If during conversation
operation a REQUEST_TO_SEND is issued by the conversation partner , this system variable reflects a value
of YES. The YES value persist until the local conversation enters receive state, hence allowing the conversation
partner to send, at which time the value reverts to NO, regardless of whether the system variable was ever
examined by the local procedure.

&ZAPPCSCM
Returns a character string specifying the server connect mode for the NCL process.

An NCL process is in the following server connect modes:

• PENDING
• ACCEPT
• NOTIFY
• REJECT

Example: &ZAPPCSCM

&IF &ZAPPCSCM EQ PENDING &THEN +

   &DO

   APPC SET_SERVER_MODE CONNECT=ACCEPT

&ZAPPCSM
Returns the current send map name.
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If data mapping is supported by an LU6.2 connection, an APPC conversation can specify a map name with each issuance
of &APPC SEND_DATA. This map name is used by the receiving system to interpret the contents of the data transmitted.
The system variable &ZAPPCSM is set to the map name sent by the last SEND_DATA operation.

Example: &ZAPPCSM

&WRITE DATA=DATA SENT USING MAP NAME: &ZAPPCSM

NOTE
When sending NCL tokens, a map name of $NCL is sent with the data by default, to indicate that the data
comprises one or more NCL tokens.

&ZAPPCSND
Contains a send indication that has not yet been received, but will be set on the next receive operation.

APPC allows the NCL procedure to receive data on one operation, and send the data on to the next, but only if the
conversation was about to change direction. In this case the &ZAPPCSND would indicate YES, meaning that if a
subsequent receive is issued, the what-received indicator, &ZAPPCWRI, would be set to SEND. Otherwise it is set to NO.

Example: &ZAPPCSND

&DOWHILE &ZAPPCSND EQ NO

 &APPC RECEIVE VARS=DATA

 .

 .

 . 

&DOEND 

&APPC SEND VARS=DATA

&ZAPPCSTA
Returns the current state of an APPC conversation.

See the individual &APPC request details for valid state transition sequences.

&ZAPPCSTA is used to determine the current state of an APPC conversation. The following states are possible:

• CONFIRM
• CONFIRM_SEND
• CONFIRM_DEALLOCATE
• DEALLOCATE
• DEFER
• DEFER_DEALLOCATE
• DEFER_RECEIVE
• DEFER_SEND
• RECEIVE
• RESET
• SEND

Examples: &ZAPPCSTA

&IF &ZAPPCSTA EQ DEALLOCATE &THEN +
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  &APPC DEALLOCATE TYPE=LOCAL

NOTE
Only certain APPC verbs is issued from a given state. See the individual &APPC request details for valid state
transition sequences.

&ZAPPCSYN
Returns a character string, equivalent to that of the SYNC_LEVEL parameter of the LU6.2 MC_GET_ATTRIBUTES verb.

&ZAPPCSYN returns a character string, equivalent to that of the SYNC_LEVEL parameter of the LU6.2
MC_GET_ATTRIBUTES verb, and contains one of the following values:

• NONE
• CONFIRM

This system variable indicates the SYNC_LEVEL with which the conversation was started. A value of NONE means that
the &APPC CONFIRM and CONFIRMED requests, the PREPARE_TO_RECEIVE TYPE=CONFIRM request, and the
DEALLOCATE TYPE=CONFIRM request cannot be used.

Example: &ZAPPCSYN

&IF &ZAPPCSYN EQ CONFIRM &THEN +

  &GOSUB .CONF

&ZAPPCTRN
Returns the locally known transaction identifier (up to 12 characters) for an APPC conversation.

&ZAPPCTRN provides the unique transaction identifier as defined in the local system's TCT (Transaction Control Table)
and used during the allocation and attach process.

For local allocation requests, it corresponds to the value specified for the TRANSID operand in the &APPC ALLOCATE
verb.

Example: &ZAPPCTRN

&WRITE DATA=CONVERSATION &ZAPPCID STARTED FOR TRANSACTION &ZAPPCTRN

&ZAPPCTYP
Returns a character string providing the APPC conversation type.

&ZAPPCTYP returns a character string providing the conversation typed as one of the following values:

• MAPPED
• BASIC

This indicates whether the logical conversation boundary is mapped or basic. However, NCL operation always proceeds
as though the conversation is mapped, regardless of its actual type.

Example: &ZAPPCTYP

&WRITE DATA=CONVERSATION &ZAPPCID TYPE = &ZAPPCTYP

 1222



 Netmaster® Shared Content Library 12.2

&ZAPPCWR
Returns a character string, equivalent to that of the LU6.2 WHAT_RECEIVED parameter.

&ZAPPCWR returns a character string, equivalent to that of the LU6.2 WHAT_RECEIVED parameter, containing one of
the following indicators:

ZERO
Nothing received

DATA_COMPLETE
Data received complete

DATA_TRUNCATED
Data was truncated

DATA_INCOMPLETE
Data was incomplete

FMH_DATA_COMPLETE
Data complete

FMH_DATA_TRUNCATED
FMH data truncated

FMH_DATA_INCOMPLETE
FMH data incomplete

SEND
send state

CONFIRM
confirm state

CONFIRM_SEND
confirm_send state

CONFIRM_DEALLOCATE
confirm_deallocate state

DEALLOCATE
deallocate state

This system variable is set following an &APPC RECEIVE_AND_WAIT or &APPC RECEIVE_IMMEDIATE request and
indicates the type of data returned by the request.

A value of DATA_COMPLETE indicates that data was returned in the variables supplied.

A value of DATA_TRUNCATED or DATA_INCOMPLETE indicates that data was returned but an error has occurred that
caused the data to be truncated.

A value of SEND indicates that no data was returned, but that the remote conversation partner has entered receive state,
so the local conversation has entered send state.

A value of CONFIRM, CONFIRM_SEND, or CONFIRM_DEALLOCATE indicates that no data was returned, but that the
local conversation should issue an &APPC CONFIRMED request, following which receive, send, or deallocate state is
entered respectively.

A value of DEALLOCATE indicates that no data was returned, but that the remote conversation partner issued a
DEALLOCATE TYPE=FLUSH, and the local conversation should issue an &APPC DEALLOCATE TYPE=LOCAL to free
all conversation resources.

Example: &ZAPPCWR
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&IF &ZAPPCWR = CONFIRM &THEN +

    &GOSUB .CONF

&ZAPPCWRI
Returns a character string, equivalent to that of the LU6.2 WHAT_RECEIVED parameter.

&ZAPPCWRI returns a character string, equivalent to that of the LU6.2 WHAT_RECEIVED parameter, containing a short
what received indicator as one of the following:

• ZERO nothing received
• DATC data received complete
• DATT data was truncated
• DATI data was incomplete
• FMHC FMH data complete
• FMHT FMH data truncated
• FMHI FMH data incomplete
• SEND send state
• CONF confirm state
• COSE confirm_send state
• CODE confirm_deallocate state
• DEAL deallocate state

This system variable is set following an &APPC RECEIVE_AND_WAIT or &APPC RECEIVE_IMMEDIATE request and
indicates the type of data returned by the request. Descriptions are as for the &ZAPPCWR system variable above.

Example: &ZAPPCWRI

& IF &RETCODE = 0 &THEN +

  &GOTO .&ZAPPCWRI

&ZAPPCVRB
Returns the last APPC verb that was issued.

&ZBLANK1
Returns a single blank character.

&ZBROID
Returns the broadcast identifier associated with the NCL process.

To identify the broadcast request that resulted in the execution of this procedure.

Examples:

See $NMBRO distributed broadcast handler.

Notes:

This variable returns a value only when used in a procedure associated with a user broadcast.

The NSBRO command supports an ID operand that specifies a 1- to 8-character broadcast identifier.
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This value is returned by &ZBROID when the broadcast procedure is executed on behalf of a user.

If no ID operand is used, a system value is generated.

NOTE
For more information, see the NSBRO command in the Online Help and Broadcasts.

&ZBROTYPE
Indicates the type of broadcast associated with the issuing procedure.

When a user receives a broadcast message an NCL procedure is invoked to perform associated processing. This
procedure ($NMBRO) must be able to determine the type of broadcast to be processed and process accordingly. The
&ZBROTYPE system variable is primed with the type of broadcast. One of the following values is set:

GENERAL
A general broadcast is being processed. A general broadcast is sent to all terminals and is not specifically
destined for this user only.

SPECIFIC
A specific terminal broadcast is being processed. A specific broadcast is one that has been sent to a selective
group of terminal using the wildcard selection techniques provided by the system.

USER
A broadcast destined for this user is being processed. A user broadcast is one that has been sent to one or more
users using the wildcard selection techniques provided by the system.

NONE
No broadcast has been set.

Example: &ZBROTYPE

& GOTO .&ZBROTYPE

 .

 .

 .

.SPECIFIC

 .   .-* Specific broadcast processing

 .

.GENERAL 

.

   .-* General broadcast processing

.

.USER

 .

   .-* User broadcast processing 

.

NOTE
For more information, see the sample $NMBRO procedure in the distribution library.

&ZCOLS
Indicates the number of columns associated with the physical terminal.

NCL procedures might want to determine the number of columns associated with the physical terminal. &ZCOLS is the
maximum number of columns available at the terminal regardless of the current processing window size.
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Example: &ZCOLS

&IF &ZCOLS GT 80 &THEN +

  &GOTO .MODEL5

NOTE
When processing with an LU1 type device, a value of 80is returned. For VDU (screen) type devices, the actual
number of columns is returned. If tested from a procedure running under a background environment, a value of
80 is returned.

&ZCONSOLE
Returns the system console number associated with a console user ID.

When a product command is received from a real console, a user ID environment is created and logically logged on to
represent the console and the privileges associated with it. An NCL process executing in the processing region of this
user ID can reference the &ZCONSOLE system variable to determine the real console number associated with the user
ID. This variable returns a null value for any user ID that does not represent a console environment.

Example: &ZCONSOLE

&IF .&ZCONSOLE EQ . &THEN +

    &GOTO .NOCONSOLE

NOTE
For more information about console management, see Reference.

&ZCURSFLD
Indicates the field location and the offset within that field where the cursor is positioned.

These two system variables is used to determine the field and offset within the field where the cursor is positioned as at
the last operator input from a panel displayed using the &PANEL statement.

&ZCURSFLD is set to the field location of the cursor. &ZCURSFLD is useful for providing context sensitive help. It
contains the name of the field the cursor is in (TYPE=INPUT and TYPE=OUTVAR fields only -- output fields have no
name).

&ZCURSPOS is set to the offset within the field where the cursor is positioned.

Example: &ZCURSFLD

.HELP

&IF .&ZCURSFLD EQ .COMMAND &THEN +

   &GOTO .CMDHELP

   .

   .-* General Help

   .

.CMDHELP

  .

  .-* Help for the command field

  .

-* Split the line at the cursor position

&IF .&ZCURSPOS NE . &THEN +

   &PARSE SEGMENT VARS=(PREFIX(&ZCURSPOS),SUFFIX) +
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      DATA=&

&ZCURSFLD 

-* &PREFIX contains the data up to the cursor position 

-* &SUFFIX contains the data after the cursor position

NOTE
&ZCURSFLD and &ZCURSPOS are set only when &CONTROL FLDCTL is set on. Otherwise, both are null.

&ZDBCS
Indicates whether a terminal supports double byte character set data streams (DBCS).

If the system is operating with double byte character set (DBCS), support enabled (SYSPARMS DBCS=YES), display
terminals capable of operating in this mode are supported by the system, and can enter and display data represented by
DBCS data streams. An example of DBCS implementation is the KANJI language used in Japan. If operating with DBCS
enabled, the current terminal, that is, the terminal in whose environment the NCL procedure is executing, might or might
not be capable of DBCS operation. Also, if the terminal is capable of DBCS operation, the implementation differs between
IBM and Fujitsu terminals.

The &ZDBCS system variable therefore allows a procedure to determine whether the current terminal can support DBCS
operation and, if so, whether it supports the IBM or the Fujitsu implementation of DBCS.

One of the following values will be returned:

DBCS1
The terminal supports the IBM implementation of DBCS

DBCS2
The terminal supports the Fujitsu implementation of DBCS

DBCS3
The terminal supports the Hitachi implementation of DBCS

NO
The terminal does not support DBCS

Example: &ZDBCS

&GOTO .&ZDBCS

 .

 .

 . 

.NO

 .

 . 

-* terminal does not support DBCS . 

.DBCS1

 .

 . 

-* terminal supports IBM DBCS . 

.DBCS2

 .

 . -* terminal supports Fujitsu DBCS.

NOTE
When operating with DBCS support disabled (SYSPARMS DBCS=NO), the &ZDBCS variable always returns a
value of NO.
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&ZDOMID
Returns the deletion identifier for a non-roll deletable message.

The system supports a class of messages classified as non-roll deletable. Such messages are normally used to
communicate important information to the operator and when displayed remain visible until explicitly deleted by the
operator or by the system.

Non-roll deletable messages is sourced externally, such as from the Automation Services component of the system when
passing messages from the operating system, or from within the system by use of the &WRITE NRD=YES statement in
an NCL procedure.

Messages generated by &WRITE NRD=YES are classified as non-roll deletable and remain displayed either until deleted
by the operator, by placing the cursor on the message and pressing enter, or until the NCL procedure terminates.

The &NRDDEL statement allows an NCL procedure to delete a non-roll deletable message prior to the termination of the
procedure. For example, the procedure can issue the &WRITE NRD=YES statement to advise the operator that recovery
for a critical network resource is in progress. On successful recovery the procedure can use the &NRDDEL statement to
cause the message to be deleted from the operators screen.

&ZDOMID is a system variable that is set following &WRITE NRD=YES and contains the identifier that must be used on
the &NRDDEL statement to indicate which non-roll deletable message is to be deleted.

Example: &ZDOMID

& WRITE NRD=YES DATA=Production IMS system has abended.  +

            Restart in progress.  

&SAVEDOMID=&ZDOMID

 .

 .                  -* Processing to restart IMS system

 . 

&NRDDEL &SAVEDOMID  -* Delete earlier message.

&WRITE DATA=Production IMS restarted successfully. 

Notes:

The &WRITE statement also supports the NRD=OPER operand which requests that a non-roll deletable message be
generated which will not be deleted when the procedure terminates. &ZDOMID is not set for such messages as there
is no deletion identifier for this type of message. Messages generated in this manner must be deleted manually by the
operator as described above.

The NRDRET command is used by the operator to redisplay non-roll deletable messages deleted manually by positioning
of the cursor.

Messages deleted by &NRDDEL cannot be recalled by the NRDRET command.

If multiple non-roll deletable messages are to be written it is the procedures responsibility to save the value of &ZDOMID
in a user variable.

The actual format of the value of &ZDOMID depends on the origin of the domain ID. For MVS-generated messages,
&ZDOMID contains the MVS-format domain ID for the message (8 hexadecimal characters). If the message originates
from &WRITE NRD=YES, the domain ID has the format dddd/nnnnnnnn, where dddd is the domain ID of the originating
product region and nnnnnnnn is a 1- to 8-digit hexadecimal number.

NOTE
For more information, see the NRDRET command description in the Online Help.
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&ZDSNQLCL
Returns the value of the local data set qualifier as set in the DSNQLCL JCL parameter.

NOTE
For more information about the DSNQLCL JCL parameter, see Reference.

&ZDSNQSHR
Returns the value of the shared data set qualifier as set in the DSNQSHR JCL parameter.

NOTE
For more information about the DSNQSHR JCL parameter, see Reference.

&ZFDBK
Returns completion information following execution of selected NCL statements.

Many NCL verbs return completion information after execution that indicates the success or result of the operation. This
completion information is returned in the &ZFDBK system variable, so that results are available from a consistent location.

Example: &ZFDBK

&GOTO .CODE&ZFDBK

 .

 .

 . 

.CODE0

 .

 .-* FDBK = 0 = Successful operation

 .

 .CODE4

 .

 .-* FDBK = 4 = operation failed.

Notes:

&ZFDBK is set as a result of the execution of a variety of NCL statements, and is available for inspection on return from
any statement that sets it. If the contents of the variable are to be used, remember that they should be inspected before
any other statement is executed that might also set &ZFDBK.

The meaning of the values set in &ZFDBK depends upon the statement that sets the variable. Therefore, check that
statement if you need any explanation of the &ZFDBK value returned.

&ZGDATEn
A set of system variables that return the date, in different formats, based on Greenwich Mean Time (GMT).

&ZGDATE1 to &ZGDATE17 (excluding &ZGDATE15) are system variables that supply the current date, based on GMT, in
the following formats:
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• &ZGDATE1 -- date as YY.DDD
• &ZGDATE2 -- date as DAY DD-MON-YYYY
• &ZGDATE3 -- date as DD-MON-YYYY
• &ZGDATE4 -- date as DD/MM/YY
• &ZGDATE5 -- date as MM/DD/YY
• &ZGDATE6 -- date as YY/MM/DD
• &ZGDATE7 -- date as YYMMDD
• &ZGDATE8 -- date as YYYYMMDD
• &ZGDATE9 -- date as nnnnnn
• &ZGDATE10 -- date as YYYYMMDDHHMMSSZ
• &ZGDATE11 -- date as YYYYMMDDHHMMSS.FFFFFFZ
• &ZGDATE12 -- date as DD/MM/YYYY
• &ZGDATE13 -- date as YYYY/MM/DD
• &ZGDATE14 -- date as MM/DD/YYYY
• &ZGDATE16 -- date as YYYY.DDD
• &ZGDATE17 -- date as YYYYDDD

where:

DAY
Is the day of the week as follows:
MON

Monday
TUE

Tuesday
WED

Wednesday
THU

Thursday
FRI

Friday
SAT

Saturday
SUN

Sunday
DD

Is the day of the month as a two-digit number.
DDD

is the Julian day within the year as a three-digit number.
MM

Is the month of the year as a two-digit number.
MON

Is the month of the year as follows:
JAN

January
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FEB
February

MAR
March

APR
April

MAY
May

JUN
June

JUL
July

AUG
August

SEP
September

OCT
October

NOV
November

DEC
December

nnnnnn
Is the number of days from 1 January 0001 with no leading zeros.

YYYY
Is the current year as a four-digit number.

YY
Is the current year as a two-digit number.

Z
Is GMT.

FFFFFF
Is the time accurate to 10-6.

Example: &ZGDATEn

&FILEDATE = &ZGDATE3

NOTE
If microsecond accuracy is not required, avoid using &ZGDATE11 to reduce unnecessary overhead. Each
access to &ZGDATE11 causes the system to re-fetch and synchronize time with the operating system, to format
the result to microsecond accuracy.

&ZGDAY
Returns the day of the week based on GMT.
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&ZGDAY provides a system variable for the day of the week, based on GMT, in the form DDD, where DDD is set to one of
the following values:

MON
Monday

TUE
Tuesday

WED
Wednesday

THU
Thursday

FRI
Friday

SAT
Saturday

SUN
Sunday

Example: &ZGDAY

&IF &ZGDAY EQ SUN &THEN -EXEC SUNDAY

&ELSE +

    -EXEC EVERYDAY

Notes:

The current date, based on the operating system time, is provided in different formats by the system variables &DATE1 to
&DATE17.

The current date, based on GMT time, is provided in different formats by the system variables &ZGDATE1 to
&ZGDATE17.

&ZGOPS
Indicates the generic type of operating system.

When operating in mixed operating system environments it is desirable to structure NCL procedures in such a way that
they are operating system independent. Although your product region supports most functions, regardless of the operating
system, certain facilities is restricted in some cases. The &ZGOPS system variable allows a procedure to test the generic
(as opposed to the specific) type of operating system and restrict functions accordingly.

The &ZGOPS variable returns the following value:

MVS
The operating system is z/OS, MSP, or VOS3.

Example: &ZGOPS

 .

 .

 .   

&GOTO .&ZGOPS -* Branch to operating system dependent logic.

 .
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 .

 .MVS

 .

 .

 .

NOTE
&ZGOPS simplifies coding when logic depends on the general type of operating system, as opposed to the
specific operating system. For example, z/OS, MSP, and VOS3 are generically all MVS systems. When a
function is to be coded that works on any MVS system, using &ZGOPS makes the coding easier than using
multiple tests against &ZOPS, which indicates the specific operating system type.

&ZGTIMEn
A set of system variables that return the time, in different formats, based on GMT.

&ZGTIME, &ZGTIME1, &ZGTIME2, &ZGTIME3, &ZGTIME10 and &ZGTIME11 are system variables that supply the time,
based on GMT, in a variety of formats. &ZGTIME time as HH.MM.SS

&ZGTIME1
time as HH:MM:SS

&ZGTIME2
time as HH:MM:SS:TH

&ZGTIME3
time as nnnnn-an integer being hundredths of a second since midnight

&ZGTIME10
time as HHMMSS

&ZGTIME11
time as HHMMSS.FFFFFF

Example: &ZGTIME2

&FILETIME = &ZGTIME2

NOTE
Each access to &ZGTIME11 causes the system to re-fetch and synchronize time with the operating system,
to format the result to microsecond accuracy. Use of this time should be avoided, to reduce unnecessary
overheads, if such accuracy is not required.

&ZGTIMEn 1
A set of system variables that return the time, in different formats, based on GMT.

&ZGTIME, &ZGTIME1, &ZGTIME2, &ZGTIME3, &ZGTIME10 and &ZGTIME11 are system variables that supply the time,
based on GMT, in a variety of formats. &ZGTIME time as HH.MM.SS

&ZGTIME1
time as HH:MM:SS

&ZGTIME2
time as HH:MM:SS:TH

&ZGTIME3
time as nnnnn-an integer being hundredths of a second since midnight
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&ZGTIME10
time as HHMMSS

&ZGTIME11
time as HHMMSS.FFFFFF

Example: &ZGTIME2

&FILETIME = &ZGTIME2

NOTE
Each access to &ZGTIME11 causes the system to re-fetch and synchronize time with the operating system,
to format the result to microsecond accuracy. Use of this time should be avoided, to reduce unnecessary
overheads, if such accuracy is not required.

&ZGTIMEZn
A set of system variables that indicate the difference in time between local (operating system) time and Greenwich Mean
Time (GMT).

&ZGTIMEZ, &ZGTIMEZ1, &ZGTIMEZ2, and &ZGTIMEZ3 are system variables that indicate the difference between local
time and GMT.

&ZGTIMEZ
plus or minus HH.MM

&ZGTIMEZ1
plus or minus HH:MM

&ZGTIMEZ2
plus or minus HHMM

&ZGTIMEZ3
plus or minus nnnnn, where an integer is hundredths of a second since midnight

Example: &ZGTIMEZ

&TIMEDIFF = &ZGTIMEZ

NOTE
Each access to &ZGTIMEZ3 causes the system to re-fetch and synchronize time with the operating system, to
format the result to microsecond accuracy. Unless you require this level of accuracy, you should avoid using the
&ZUTIMEZ3 option, to reduce unnecessary overheads.

&ZINTYPE
(Message profile variable) Specifies whether an &INTREAD operation has been satisfied by a request message or a
response message. Valid values are:

REQ
Request message

RESP
Response message

NONE
No message

Example: &ZINTYPE
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.READLOOP

   &INTREAD ARGS TYPE=ANY

   &IF &ZINTYPE = REQ &THEN +

   &GOSUB .REQUESTS

   &ELSE +

   &IF &ZINTYPE = RESP &THEN +

      &GOSUB .RESPONSES

   &GOTO .READLOOP

&ZIREQCNT
Returns the count of messages queued to an NCL process's dependent request queue.

The dependent request queue is the queue of messages sent to an executing NCL process from an external source using
the INTQ command. Messages on this queue are removed by the NCL process by using the &INTREAD TYPE=REQ
or TYPE=ANY statement. The process can check for the existence of messages on this queue that are waiting for
processing by referencing the &ZIREQCNT variable.

Example: &ZIREQCNT

.REQLOOP

   &IF &ZIREQCNT GT 0 &THEN +

   &DO

      &INTREAD ARGS TYPE=REQ

      &GOTO .REQMSG   &DOEND

   &ELSE +

   &ENDAFTER &WRITE DATA=NO REQUEST MESSAGES

.REQMSG

   .

   -* Processing for requests.

   &GOTO .REQLOOP

&ZIRSPCNT
Returns the count of messages queued to an NCL process's dependent response queue.

The dependent response queue is the queue of messages returned in reply to a command issued using the &INTCMD
statement, or sent to an executing NCL process from an external source using the INTQ command. Messages on this
queue are removed by the NCL process by using the &INTREAD TYPE=RESP or TYPE=ANY statement. The process
can check for the existence of messages on this queue that are waiting for processing by referencing the &ZIRSPCNT
variable.

Example: &ZIRSPCNT

.RSPLOOP

   &IF &ZIRSPCNT GT 0 &THEN +

   &DO

      &INTREAD ARGS TYPE=REQ

      &GOTO .RSPMSG

   &DOEND

   &ELSE +

   &ENDAFTER &WRITE DATA=NO RESPONSE MESSAGES
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.REPMSG

 .

 . 

       -* Processing for responses

   &GOTO .RSPLOOP

&ZJOBNAME
A system variable that returns the job name.

The variable allows an NCL procedure to determine the job name under which it is executing. In a VM/GCS system this is
the GCS USERID, in other systems the job or started task name.

Example: &ZJOBNAME

&IF &ZGOPS = MVS &THEN +

 &WRITE DATA=Started task name is &ZJOBNAME

Use of this variable is especially useful on an ABENDCMD command specified during initialization. The following
command:

ABENDCMD S &ZJOBNAME

would restart the system automatically in the event of an abend in a z/OS or MSP system, assuming the system was run
as a started task.

&ZJOBNUM
A system variable that returns the JES2/3 job number for the last job submitted by NCL (OS/VS only).

NCL supports the output of records directly to the JES2/3 system spool. This is achieved using the standard file
processing facilities of NCL. Direct submission to the system internal reader is also supported. In such cases an &FILE
GET OPT=END statement is used to signal the end of a job stream and the &ZJOBNUM system variable will then be set
to the job number allocated by JES to that job. This value remains intact until another job is submitted or the procedure
terminates.

&ZJOBNUM will return a 1- to 5-character job number. If no jobs have been submitted, a null value is returned.

&ZJOBNUM is set only if the JES internal reader has been dynamically allocated using the ALLOCATE command. See
notes below.

Example: &ZJOBNUM

&FILE OPEN ID=MYJES FORMAT=UNMAPPED

           -* Request unmapped mode.  

&FILE PUT ID=MYJES VARS=CARD

           -* Put to internal reader.  

&FILE GET ID=MYJES OPT=END

           -* Signal end of JCL stream.

&WRITE DATA=THE JOB NUMBER IS &ZJOBNUM.

            -* Display submitted job no.

&FILE CLOSE ID=MYJES-* Free resources. 

Notes:
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The use of &FILE GET OPT=END in such cases merely signals to NCL that the VSAM RPL is no longer required for
processing. NCL in turn issues a VSAM ENDREQ request, which signals to JES the completion of the submission. JES
then returns the number of the last job submitted.

Dynamic allocation of the internal reader is performed using the ALLOCATE command with the SYSOUT and PGM
operands. For example:

ALLOC SYSOUT=A PGM=INTRDR DD=MYJES ID=*

&ZJRNLACT
Returns the ddname of the active journal data set.

This system variable is used to determine which journal is currently active.

&ZJRNLALT
Returns the ddname of the alternate (or inactive) journal data set.

This system variable is used to determine which journal is currently inactive.

&ZLCLIPA
Returns the IP address of the local host for a TN3270 session.

Identifies the IP address of a TN3270 server where the session is a TN3270 session.

NOTE
This information is available to the SHOW USERS command only if the IPCHECK SYSPARMS operand has
been set to REGISTER (the default) in the INIT procedure for your product region.

Example: &ZLCLIPA

&IF .&ZLCLIPA NE . &THEN +

   &SOCKET GETHOSTBYADDR ADDRESS=&ZLCLIPA

NOTE
For more information, see the SHOW USERS command description in the Online Help and the IPCHECK
SYSPARMS operand description in Reference.

&ZLCLIPP
Returns the IP port of the TN3270 server for a TN3270 session.

Identifies the IP port of a TN3270 server.

NOTE
This information is available only if the IPCHECK SYSPARMS operand has been set to REGISTER (the default)
in the INIT procedure for your product region.

Example: &ZLCLIPP

&IF .&ZLCLIPP NE . &THEN +

   &IF &ZLCLIPP NE 23 &THEN +

       &PORTDESC = &STR TELNET-&ZLCLIPP
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   &ELSE +

       &PORTDESC = TELNET

NOTE
For more information about the IPCHECK SYSPARMS operand, see Reference.

&ZLOGMODE
&ZLOGMODE is set to the name of the VTAM logmode table entry used when the current terminal was connected.

Identifies the name of the logmode table entry used when the current terminal (that is, the terminal represented by the
&LUNAME variable) was connected to your product region. Depending on installation naming and definition conventions,
a procedure can use this value to determine the attributes of the terminal or to verify that a the correct logmode entry was
used for a terminal with known characteristics.

Examples: &ZLOGMODE

   &GOTO .&ZLOGMODE

 .

 .

 . 

.M2SNAQ       -* Terminal is bound as a model-2 SNA device

 .

 .

 . 

.M2NSNA       -* Terminal is bound as a model-2 non-SNA device

 .

 .

 .

Notes:

On IBM and Fujitsu systems, the availability of &ZLOGMODE depends upon the release of VTAM that is being used and
whether the terminal is connected on a same domain or cross domain session.

&ZLOGMODE is not available on Hitachi systems.

&ZLOGMODE is null if the terminal is reacquired as a model-2, following a bind failure due to mismatched bind
parameters.

&ZLUNETID
Returns the network ID of the currently connected terminal.

Identifies the name of the network that owns the currently connected terminal. Allows procedures to determine the
network to which the terminal belongs.

Example: &ZLUNETID

&IF .&ZLUNETID EQ .MYNET &THEN ...

NOTE
The availability of &ZLUNETID is dependent on the presence of the X'0E' control vector in the CINIT RU.
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&ZLUTYPE
The &ZLUTYPE system variable indicates the type of device or region.

NCL procedures might need to vary processing depending on the type of device in use, or NCL environment the
procedure is running in. The procedure must therefore determine the type of device and process accordingly.

The &ZLUTYPE variable returns one of the following values:

3270
The device is a full-screen type device, either LU0 or LU2. The &ZROWS and &ZCOLS system variables is used
to determine the device dimensions.

LU1
The device is a typewriter or line-by-line type terminal or printer.

ROF
The procedure is running under a Remote Operator Facility (ROF) session which has been logged on across an
INMC session.

APPC
The procedure is running under an APPC user region.

OPER
The procedure is running under a system console region.

AOMP
The procedure is executing under the background AOM region.

PPOP
The procedure is executing under the PPOPROC region.

LOGP
The procedure is executing under the LOGPROC region.

CNMP
The procedure is executing under the CNMPROC region.

BMON
The procedure is executing under the background monitor region.

BLOG
The procedure is executing under the background logger region.

BSVR
The procedure is executing under the background server region.

BSYS
The procedure is executing under the background system region.

Example: &ZLUTYPE

& IF &ZLUTYPE EQ LU1 &THEN +

   &WRITE DATA=Enter Logon Request ==>

&IF &ZLUTYPE EQ OPER &THEN +

   &ENDAFTER &WRITE DATA=Invalid Request

Notes:

This variable offers an easy way to detect when a procedure is operating under one of the specialized system regions
such as the system console.

 1239



 Netmaster® Shared Content Library 12.2

The &ZNCLTYPE system variable is used to determine the type of the NCL process.

See Also: The &ZNCLTYPE system variable.

&ZLU1CHN
Indicates the segment position of a message received from an LU1 device.

The &PROMPT statement allows an NCL process to receive messages from LU1 devices. Up to 256 bytes of a message
is delivered to &PROMPT in a single invocation.

If the incoming message is more than 256 bytes long, the data is segmented into separate elements, each up to 256
bytes. These elements are delivered to successive &PROMPT statements.

If the NCL process needs to know the position of a message within its chain of elements, for example, to ensure that all
the messages in a chain have been received before the messages are processed, then it can reference the &ZLU1CHN
variable after completion of the &PROMPT statement.

The &ZLU1CHN value can also be used as a branching value to control the issuing of successive &PROMPT statements.
The &ZLU1CHN variable will return one of the following values:

FIC
The message just received by &PROMPT is the first element in an incoming chain. At least one more element in
the chain is expected.

MIC
The message just received is not the first element in a chain, nor is it the last. At least one more element is
expected. MIC stands for middle in chain and in a multi-element chain all elements except the first and the last
return this value.

LIC
The message just received is the last one of the incoming chain. No more elements will follow as part of the chain.
The next element to arrive will be part of a separate chain.

OIC
The message received is in a chain all by itself. It is therefore both the first in a new chain and also the last. The
next element to arrive will be part of a separate chain.

Example: &ZLU1CHN

   &PROMPT ARGS Please Enter Description ==>>

    &GOTO .&ZLU1CHN 

.FIC 

.MIC

    .

    . keep reading successive messages till entire chain is received

    .

   &PROMPT ARGS AUTONL=NO

   &GOTO .&ZLU1CHN 

.OIC 

.LIC

    .

    . process complete message

    .

NOTE
The chaining position indication is not related in any way to any SNA-level chaining associated with the receipt
of the data from the device; &ZLU1CHN values indicate only whether there is more data associated with the
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message being delivered and whether another &PROMPT is required for the procedure to obtain the remaining
part of the message.

&ZMAIACT or &ZMAIACTN
Returns the number of active sessions associated with the current window.

&ZMALARM
(Message profile variable) Indicates whether the message will cause the terminal alarm to sound. Value is YES or NO.

&ZMALLMSG
(Message profile variable) Indicates whether the message was generated by a MSG ALL command. Value is YES or NO.

&ZMAOMAU
Indicates whether or not the original WTO or WTOR issuer was authorized.

This system variable is set only for messages containing AOM data after &MSGREAD, &LOGREAD, or &INTREAD and
indicates whether the original WTO or WTOR message issuer was authorized. It contains the value YES or NO.

Example: &ZMAOMAU

.LOOP

&MSGREAD SET&IF .&ZMAOMDTA = .YES AND .&ZMAOMAU = .NO &THEN &DO

   &MSGDEL

   &GOTO .LOOP

&DOEND

 .

 .

 .

NOTE
This system variable corresponds to the &AOMAUTH system variable available to AOMPROC.

See Also: &AOMAUTH.

&ZMAOMBC
Indicates whether or not the current message has the AOM broadcast attribute. If the current message has AOM
attributes, and is flagged as a console broadcast message, this system variable has the value YES. If it is not a broadcast
message, the value is NO. If the current message has no AOM attributes, this system variable is null.

Example: &ZMAOMBC

-* Set broadcast msg to red.

&IF .&ZMAOMBC = .YES &THEN &MSGCONT COLOR=RED

NOTE
This variable is set only after &INTREAD, &MSGREAD, or &LOGREAD.
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&ZMAOMDTA
Indicates whether or not the current message contains AOM data.

This system variable is set after an &LOGREAD, &MSGREAD, or &INTREAD statement to indicate whether or not the
current message contains AOM data (attributes).

This system variable contains either YES or NO. It is always set when a message is current. If it is NO, the only other
AOM system variable that has a non-null value is the &ZMAOMMSG system variable.

Example: &ZMAOMDTA

-* if no AOM data, just CONT.

&IF &ZMAOMDTA = NO &THEN &MSGCONT

NOTE
Messages can carry AOM data without being propagated to AOM receivers. The converse is true. The
&ZMAOMDTA and &ZMAOMMSG system variables indicate which of the attributes (AOM message and/or AOM
data) the message has.

&ZMAOMID
Contains the AOM ID value.

The AOM screening table can set a twelve-character ID value. This ID is available to AOMPROC in &AOMID. If an AOM
message is onward delivered, the same ID value is available in &ZMAOMID to message receivers.

This ID is used to trigger specific processing in, for example, a MSGPROC.

Example: &ZMAOMID

.LOOP 

&MSGREAD SET 

&IF .&ZMAOMID = .ID005 &THEN &MSGDEL

 .

 .

 .

NOTE
This variable is null if the message is not carrying AOM data (&ZMAOMDTA is NO).

&ZMAOMJI
Contains the job ID of AOM messages sourced from MVS.

If the current message carries AOM data, and came from an MVS job, this system variable contains the JES JOBID in the
format J/S/Tnnnnn.

This corresponds to the &AOMJOBID system variable in AOMPROC.

Example: &ZMAOMJI

.LOOP 

&MSGREAD SET

&IF .&ZMAOMJI = .J00999 &THEN &WRITE DATA=JOBID NEEDS RESET

 .
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 .

 .

NOTE
This variable is null if the message is not carrying AOM data (&ZMAOMDTA is NO).

&ZMAOMJN
Contains the job name of AOM messages sourced from MVS.

If the current message carries AOM data, and came from an MVS job, this system variable contains the MVS job name.

This corresponds to the &AOMJOBNM system variable in AOMPROC.

Example: &ZMAOMJN

.LOOP 

&MSGREAD SET 

&IF .&ZMAOMJN = .PROD005 &THEN &WRITE DATA=PROD005 active.

 .

 .

 .

NOTE
This variable is null if the message is not carrying AOM data (&ZMAOMDTA is NO).

&ZMAOMMID
Contains the AOM message ID.

If the current message carries AOM data, this system variable contains the AOM message ID. For multi-line WTO minor
lines (&ZMAOMMIN=YES), the message ID is that of the major line.

This system variable is null if the current message contains no AOM data (&ZMAOMDTA=NO).

The maximum length of this system variable is 12 characters.

Example: &ZMAOMMID

.LOOP &MSGREAD SET 

&GOTO .&ZMAOMMID

 :

 :

.$HASP150

 :

&GOTO .LOOP

NOTE
&ZMAOMMID corresponds to &AOMMSGID. The screening table and AOMPROC can alter the MSGID if, for
example, messages are in a non-standard format or do not have their own identifiers.

&ZMAOMMIN
Indicates whether or not this is an AOM minor line.
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If the current message carries AOM data, this system variable indicates whether or not this is a minor line from a multi-line
WTO. It has the value YES or NO. It is null if the current message contains no AOM data (&ZMAOMDTA = NO).

Example: &ZMAOMMIN

.LOOP 

&MSGREAD SET 

&IF .&ZMAOMMIN = .YES &THEN &MSGDEL

 :

 :

NOTE
&ZMAOMMIN corresponds to the &AOMMINLN system variable available to an AOMPROC.

&ZMAOMMLC
(Message Profile Variable.) Indicates whether or not the current message is an MLWTO control line.

If the current message contains AOM data, this system variable indicates whether or not it is a multi-line WTO control line.
Its value is YES or NO. It is null if the current line is not an AOM-sourced line.

Example: &ZMAOMMLC

& IF .&ZMAOMMLC = .YES &THEN +

   &GOSUB .CTL-LINE

&ZMAOMMLD
(Message Profile Variable.) Indicates whether or not the current message is an MLWTO data line.

If the current message contains AOM data, this system variable indicates whether or not it is a multi-line WTO data line.
Its value is YES or NO. It is null if the current line is not an AOM-sourced line.

Example: &ZMAOMMLD

&IF .&ZMAOMMLD = .YES &THEN +

   &GOSUB .DAT-LINE

&ZMAOMMLE
(Message Profile Variable.) Indicates whether or not the current message is an MLWTO end line.

If the current message contains AOM data, this system variable indicates whether or not it is a multi-line WTO end line. Its
value is YES or NO. It is null if the current line is not an AOM-sourced line.

Example: &ZMAOMMLE

& IF .&ZMAOMMLE = .YES &THEN +

   &GOSUB .END-LINE

&ZMAOMMLL
(Message Profile Variable.) Indicates whether or not the current message is an MLWTO label line.
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If the current message contains AOM data, this system variable indicates whether or not it is a multi-line WTO label line.
Its value is YES or NO. It is null if the current line is not an AOM-sourced line.

Example: &ZMAOMMLL

&IF .&ZMAOMMLL = .YES &THEN +

   &GOSUB .LAB-LINE

&ZMAOMMLT
(Message Profile Variable.) Indicates the type of MLWTO.

If the current message contains AOM data, this system variable indicates the type of multi-line WTO. Its value is one of
the following letters:

C
indicates a control line

L
Indicates a label line

D
Indicates a data line

DE
Indicates a data end line (last line)

This system variable is null if the current line is not an AOM-sourced line.

Example: &ZMAOMMLT

&GOTO .ML-&ZMAOMMLT

&ZMAOMMLV
Contains the highest AOM message level of the current message.

Message levels is used to limit the messages that is delivered to AOM authorized receivers. The possible values in
&ZMAOMMLV, in order of decreasing severity, are: WTOR, R, I, CE, E, BC, and IN. This system variable is null if the
current message does not contain AOM data

(&ZMAOMDTA = NO).

Example: &ZMAOMMLV

&IF &ZMAOMMLV = I &THEN &MSGCONT COLOR=RED HLIGHT=REVERSE

Notes:

Message levels is modified in the AOM screening table. This system variable represents the final level that is used for
message propagation to AOM receivers.

Authorized AOM receivers can profile their environment to receive one or more message levels.

This system variable corresponds to &AOMMSGLV.

NOTE
For more information, see the PROFILE command description in the Online Help.
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&ZMAOMMSG
Indicates whether or not the current message was marked for propagation to eligible AOM receivers.

This system variable is set to YES if the current message was flagged as eligible for propagation to all eligible AOM
receivers. If not, it is set to NO.

The value of this system variable is independent of the value of &ZMAOMDTA, which indicates whether or not the
message carries AOM data.

Messages that also carry AOM data are subject to filtering on routing code and message level before delivery.

Example: &ZMAOMMSG

.LOOP 

&MSGREAD SET

&IF &ZMAOMMSG = YES &THEN &GOTO .AOMMSG

...

...

NOTE
All standard AOM traffic has &ZMAOMMSG set to YES. SYSCMD command responses, however, while
containing AOM data (&ZMAOMDTA = YES), are not normally broadcast to AOM receivers, but just delivered to
the command issuer. Thus, they have &ZMAOMMSG = NO.

&ZMAOMRC
Contains the AOM routing code(s) assigned to the current message.

If the current message contains AOM data (&ZMAOMDTA = YES), &ZMAOMRC contains the routing code(s) of the
current message, enclosed in parenthesis, for example, (1,3,11).

&ZMAOMRC is set to null if there are no AOM attributes for the current message.

Example: &ZMAOMRC

.LOOP &MSGREAD SET 

&GOTO .&ZMAOMID

 .

 .

 .

.PREPMSG 

&WRITE RC=&ZMAOMRC NRD=OPER +

   DATA=PLEASE PREPARE PRINTER 1 +

     FOR SPECIAL PRINT - AWZ001 

&MSGCONT 

&GOTO .LOOP

As is seen from the example, &ZMAOMRC is formatted so that it is inserted directly into an &WRITE, &WTO, &WTOR, or
&AOMALERT statement.

This system variable corresponds to the &AOMROUTC system variable available to an AOMPROC.

Authorized AOM receivers can use the PROFILE ROUTCDE= command to control the receipt of messages used on
routing codes.
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NOTE
For more information, see the PROFILE command description in the Online Help.

&ZMAOMRCM
Contains the routing code(s) assigned to the current message, in &MASKCHK format.

If the current message contains AOM data, this system variable contains the 128 AOM routing codes, in MASKCHK
format.

For example, ROUTCDE=(1,2,3,11) is represented by a 128-byte value of YYYNNNNNNNYNNNNN....N.

This system variable is null if the current message has no AOM data (&ZMAOMDTA = NO).

Example: &ZMAOMRCM

&ROUTECODE = &MASKCHK YYYNNNNNNNYNNNNN &ZMAOMRCM

NOTE
&ZMAOMRCM is used to identify invalid route codes.

&ZMAOMRCX
Contains the AOM routing code(s) assigned to the current message, in hexadecimal characters.

If the current message contains AOM data, then this system variable contains the 128 AOM routing codes, as sixteen
hexadecimal digits. For example, &ZMAOMRCX contains E020000000000000 for ROUTCDE=(1,2,3,11).

This system variable is null if the current message has no AOM attributes (&ZMAOMDTA=NO).

Example: &ZMAOMRCX

& CALL STATPROG &ZMAOMRCX

NOTE
&ZMAOMRCX is hexadecimal packed before being passed to a user program via &CALL by using the built-in
function &HEXPACK.

&ZMAOMSOS
Identifies the operating system type from which the current AOM message came.

A message that is originated by AOM can come from either a VM or MVS system. This system variable indicates the
source of the message, for messages containing AOM data. It contains OS (meaning z/OS, MSP, or VOS3) or VM.

Example: &ZMAOMSOS

&MSGREAD SET 

&GOTO .&ZMAOMSOS

 .

 .

 .

.VM -* process VM-sourced msg.

 .

 .

 .
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.OS -* process MVS-sourced msg.

 .

 .

 .

Notes:

If the message has no AOM data, &ZMAOMSOS is set to null.

The value in this system variable indicates which of the operating-system-specific system variables will contain meaningful
data. If MVS, then &ZMAOMJI and &ZMAOMJN are available. If VM, then &ZMAOMUI and &ZMAOMUN are available. In
each case, the other variables are null.

&ZMAOMSYN
Identifies the system name from which the current AOM message came.

MVS provides a system name that is unique within a sysplex. An AOM message originating from an MVS system carries
this system name in its internal message flow.

If AOMPRFSN is set to YES (either in the PROFILE command or as a SYSPARM), then the system name is available
as a prefix to the message when displayed on a terminal. If the message is being processed by a MSGPROC, then this
system variable indicates the system name.

Example: &ZMAOMSYN

&MSGREAD SET 

&GOTO .&ZMAOMSYN

 .

 .

 . 

.OS -* process MVS-sourced msg

 .

 .

 .

NOTE
If the message has no AOM data, &ZMAOMSYN is set to null.

&ZMAOMTM
Contains the AOM time stamp of the current message.

&ZMAOMTM is set to the time that the current message was generated, if the current message contains AOM data. This
time is in the form hhmmss. If no AOM data is present, &ZMAOMTM is null.

Example: &ZMAOMTM

.LOOP 

&MSGREAD SET &GOTO .&AOMID

 .

 .

 .

&GOTO .LOOP .PRODJOB3 

&IF &ZMAOMTM GT &TIME3 +

   &WRITE NRD=OPER DATA=WARNING JOB &AOMJOBNM IS +
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       RUNNING LATE.

 .

 .

 .

&GOTO .LOOP

NOTE
&ZMAOMTM corresponds to the &AOMTIME system variable available to an AOMPROC.

&ZMAOMTYP
Indicates the AOM type of a message.

For messages containing AOM data (&ZMAOMDTA=YES), this variable is set to either WTO, WTOR, or MSG, depending
on the message type.

Example: &ZMAOMTYP

.LOOP 

&MSGREAD SET 

&GOTO .&ZMAOMTYP

 .

 .

 . 

.WTO

  . 

   process WTO

  . 

. &GOTO .LOOP

.WTOR

 .

 .  process WTOR 

 . 

&GOTO .LOOP

.MSG

 .

 . process VM MSG

 .

Notes:

Using &ZMAOMTYP is one way for an NCL procedure (for example, a MSGPROC) to distinguish WTORs.

The values in this system variable correspond to the &AOMTYPE system variable.

&ZMAOMUFM
Contains the eight AOM user flags in &MASKCHK format.

&ZMAOMUFM contains a string of eight characters that indicate the settings of the eight AOM user flags, if the current
message contains AOM data. The eight characters are Y or N. For example:

YNNNYNNY

The built-in function &MASKCHK is used to check the settings.

Example: &ZMAOMUFM
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&USRFLAG3 = &MASKCHK **Y***** &ZMAOMUFM 

&IF .&USRFLAG = .EQ &THEN &FLAG3 = ON

Notes:

&ZMAOMUF1-8 are flags which is set in the screening table or by an AOMPROC.

This system variable corresponds to the &AOMUFLGS system variable available to an AOMPROC.

See Also: The &ZMAOMUF1-8 and &AOMUFLGS descriptions.

&ZMAOMUF1-8
These are eight system variables containing the AOM user defined flags, set in the screening table.

The default for the system variables &ZMAOMUF1....&ZMAOMUF8 is NO. This is set to YES by the screening table or
reset via &AOMCONT or &AOMREPL.

Example: &ZMAOMUF1

.LOOP 

&MSGREAD SET 

&IF &ZMAOMUF1 = YES &GOTO .SPECPROC

 .

 .

 . 

&GOTO .LOOP

 . -* Special message processing

 . 

.SPECPROC

 .

 .

 . 

&MSGCONT COLOR=YELLOW 

&GOTO .LOOP

NOTE
These correspond to the eight AOMPROC-specific system variables &AOMUFLG1-8.

&ZMAOMUI
A system variable containing the originating user ID of an AOM message from a VM system.

If the current message contains AOM data (&ZMAOMDTA=YES), and the message originated from a VM system, this
system variable contains the user ID from which the message came. For messages that originate from CP, the user ID is
CP.

This user ID is the virtual machine name that issued the CP MSG command.

Example: &ZMAOMUI

.LOOP

&MSGREAD SET

&IF .&AOMVMUID = .USER1 &THEN +
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   &SYSCMD DEST=GCS MSG USER1 WHATS WRONG?

 .

 .

 .

Notes:

The &ZMAOMUI system variable is useful for replying to the originating user when a problem is solved.

This system variable corresponds to the &AOMVMUID system variable available to an AOMPROC.

&ZMAOMUN
Contains the VM RSCS node name that an AOM/VM message came from.

AOM/VM messages that carry AOM data (&ZMAOMDTA=YES) contain the RSCS node that the message originated from
in this system variable. For CP-generated messages in the local system, this has a value of CP.

In a networked VM system, this field is useful for identifying the source of a message.

Example: &ZMAOMUN

.LOOP 

&MSGREAD SET 

&IF &ZMAOMUN NE VM1 &THEN &GOTO .REMOTEVM

 .

 .

 .

NOTE
This system variable corresponds to the &AOMVMUND system variable available to an AOMPROC.

&ZMAPNAME
(Message profile variable) Indicates the name of the object in the message user MDO component, if present. For
example, after an &INTREAD, it returns the map name for the $INT.USERMDO object.

&ZMCOLOR or &ZMCOLOUR
(Message profile variable) Indicates the color attribute of the message. Value is any one of NONE, RED, BLUE, GREEN,
YELLOW, TURQUOISE, PINK, or WHITE.

&ZMDOCOMP
Indicates the last name segment of the fully qualified name for the MDO component involved in the last operation.

&ZMDOFDBK
The &ZMDOFDBK system variable shows the feedback code after a verb references an MDO. This feedback variable is
used with &ZMDORC.

NOTE
For more information about the return code and feedback variables, see NCL Programming .
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The following table shows the possible values of the return code and feedback variables, and their meanings:

&ZMDORC &ZMDOFDBK Meaning
0 0 OK
4 0 Null: optional component present but

empty, or null data assigned to optional
component

 1 Null: optional component not present
 2 Null: mandatory component present but

empty, or null data assigned to mandatory
component

 3 Null: mandatory component not present
 4 String was truncated (applies to FIX offset

or length components only)
8 0 Type check: data is invalid for type
 1 Data check: data is invalid structurally -- a

common cause is data too long or too short
 2 Length check: maximum MDO length

exceeded
12 0 Name check: component not defined
 1 Name check: index position invalid or value

is out of range
16 0 Map check: map not found
 1 Map check: map contains errors -- load

failed
 2 Map check: map/data mismatch

&ZMDOID
Shows the identifier of the MDO involved in the last operation.

&ZMDOM
(Message profile variable) Indicates whether the message is a delete operator message instruction. Value is YES or NO.
This value is also dependent on the setting of the &ZMTYPE variable.

&ZMDOMAP
Returns the map name for &ZMDOID.

&ZMDOMID
(Message profile variable) Contains the delete operator message identifier(DOMID) of the message read, provided
the message has the non-roll delete message attribute (as determined by the setting of the &ZMNRD terminal). If
&ZMNRD=NO, then &ZMDOMID is set to null.

&ZMDONAME
Indicates the fully qualified name of the MDO component involved in the last operation.
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&ZMDORC
The &ZMDORC system variable shows the return code after any verb references an MDO. This return code variable is
used in conjunction with &ZMDOFDBK.

NOTE
For more information about the return code and feedback variables, see NCL Programming .

The following table shows the possible values of the return code and feedback variables, and their meanings:

&ZMDORC &ZMDOFDBK Meaning
0 0 OK
4 0 Null: optional component present but

empty, or null data assigned to optional
component

 1 Null: optional component not present
 2 Null: mandatory component present but

empty, or null data assigned to mandatory
component

 3 Null: mandatory component not present
 4 String was truncated (applies to FIX offset

or length components only)
8 0 Type check: data is invalid for type
 1 Data check: data is invalid structurally -- a

common cause is data too long or too short
 2 Length check: maximum MDO length

exceeded
12 0 Name check: component not defined
 1 Name check: index position invalid or value

is out of range
16 0 Map check: map not found
 1 Map check: map contains errors -- load

failed
 2 Map check: map/data mismatch

&ZMDOTAG
Indicates the MDO tag value of the component involved in the last operation.

&ZMDOTYPE
Indicates the ASN.1 type of the &ZMDOCOMP.

&ZMEVONID
Contains the nclid of the procedure which issued an &EVENT.

&ZMEVONID is set when the incoming message was generated by an &EVENT verb. It contains the nclid of the
procedure that issued the &EVENT.
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&ZMEVPROF
Represents the EDS profile name which resulted in delivery of an event notification.

&ZMEVPROF is set for incoming event messages (N00102) and represents the EDS profile name which resulted in the
delivery of the event notification.

A copy of the event notification is delivered for every profile whose attributes match the event attributes.

&ZMEVRCDE
Contains the route code of an incoming event message.

&ZMEVRCDE contains the route code of the incoming event message (N00102) if the ROUTECDE operand was
specified on the originating &EVENT verb.

&ZMEVTIME
Contains the time that an event originated.

&ZMEVTIME is set for incoming event messages (N00102) to the time the event originated. It is in the format
HH.MM.SS.THT.

&ZMEVUSER
Contains the user ID of a user who issued an &EVENT verb.

&ZMEVUSER is set when the incoming message was generated by an &EVENT verb.

This variable is also set for some system events and represents the user who was responsible for the event generation.

&ZMHLIGHT or &ZMHLITE
(Message profile variable) Indicates the display highlighting attribute of the message. Values are NONE, USCORE,
REVERSE, or BLINK.

&ZMINTENS
(Message profile variable) Indicates the display intensity attribute of the message. Values are HIGH, LOW, or null if no
message is processed.

&ZMLNODE
(Message profile variable) Indicates the terminal name of the user to whom the log message is to be attributed. Value is
the name of a terminal (available to &LOGREAD only).

If the message originated in a dependant NCL environment, it contains the NCLID of the executing procedure.

For monitor class messages which are logged from a remote system, &ZMLNODE is set to *REMOTE* if no single user is
the message receiver.

&ZMLNODE is NULL if the source terminal ID or NCLID is not available.
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&ZMLOGCMD
(Message profile variable) Indicates whether a log message is an echo to the log of a command. Value is YES or NO.
(Available to &LOGREAD only).

&ZMLSRCID
(Message profile variable) Contains the message prefix of the last handler for the message just received.

&ZMLSRCTP
(Message profile variable) Indicates the type of the last handler for the message just received. Values are:

null
If the message was generated within this system

ROF
If the message was delivered across a ROF session

&ZMLTIME
(Message profile variable) Contains the time stamp of a log message (available to &LOGREAD only).

The format of &ZMLTIME is HH.MM.SS.THT.

&ZMLUSER
(Message profile variable) Contains the user ID the log message came from (available to &LOGREAD only).

&ZMLUSER is NULL if the message is not attributed to a specific user.

$ZMMONMSG
(Message profile variable) Indicates whether the message received is a monitor class message. Value is YES or NO.

&ZMMSG
(Message profile variable) The value is YES or NO indicating whether or not the message received is a standard
message.

The setting of &ZMMSG is always the opposite value to that for &ZMDOM, and is dependent on the setting of the
&ZMTYPE variable.

&ZMMSGCD
(Message profile variable) Indicates the hexadecimal message code attribute for this message. The message code
dictates which user IDs are eligible to receive the message.

&ZMMDIDL
(Message profile variable) This is the domain ID of the previous product region to handle this message.

It is the same as the originating system, or different if the message came from a remote system and has been routed
onwards by an intermediate system.
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&ZMMDIDO
(Message profile variable) This is the domain ID for the product region where this message originated:

• If sourced from the local system, this is the local system domain ID.
• If sourced from a remote system, this variable carries the domain ID of the originating system, even though the

message might have been routed onwards by intermediate systems.

&ZMNRD
(Message profile variable) Indicates whether the message carries the non-roll delete attribute. Values is:

NO
Not a non-roll delete message

YES
Message is non-roll delete and is deleted only by a delete operator message (DOM) instruction

OPER
The message is non-roll delete but is deleted only by the cursor delete function from an OCS window

&ZMNRDRET
(Message profile variable) Indicates whether the message has been received as a result of a NRDRET command being
issued by the user.

This flag allows an NCL procedure to ignore redisplayed messages when analyzing events. Value is YES or NO.

&ZMODFLD
Returns the name of a modified variable.

&ZMODFLD is used to determine the names of variables modified by &PANEL, &NDBGET or &SETVARS.

Example: &ZMODFLD

&CONTROL FLDCTL

&PANEL NAMEADDR -* Issue panel requesting name and address

  :

.VALIDATE

   &GOTO .&ZMODFLD

                   -* jump to field validation routine

   &GOTO .NEXTPANE

.NAME              -* process name input

  &IF .&NAME = .&THEN ...             

  : 

.ADDR              -* process address input

 : 

&SETVARS PREFIX=K# KEYWORDS=(OPT,USER,FUNC) +

   MODFLD=YES PARMS ERROR=CONTINUE

Notes:

&ZMODFLD is processed as a stack. Each reference to &ZMODFLD returns the top element of the stack, until it is empty,
and resets the MODFLD attribute of the returned field. &ASSIGN OPT=MODFLD with the NORESET option is used to
access modified field names and still allow the subsequent use of the &ZMODFLD function.

 1256



 Netmaster® Shared Content Library 12.2

When a panel is displayed, and the &CONTROL FLDCTL option is in force, NCL identifies all the fields on the panel which
have been modified when the user causes input from the terminal. In addition, fields flagged as MODIFIED or ERRFLD
by &ASSIGN OPT=SETMOD/SETERR before the panel display, or fields flagged by panel services field validation (when
&CONTROL PANELRC is in effect) are also returned by the &ZMODFLD function.

For example, if a panel is displayed with ten input fields and the user changes three fields and presses Enter, successive
references of &ZMODFLD return the names of the three modified fields.

The fields are returned in the order they appear on the screen, that is, they are processed on a left to right, top to bottom
basis. This assists in the analysis and editing processes required in NCL procedures when handling multi-field input from
terminals displaying NCL panels. Field validation is setup in an efficient manner to process only those fields modified
rather than process all fields that exist on a panel.

The MODFLD attribute of a field is retained, unless cleared by &ZMODFLD, or by &ASSIGN OPT=MODFLD, or by a
panel display. If a field still has a MODFLD attribute when a subsequent panel is displayed and it appears on that panel,
then it is again treated as being modified by the user and appears in the &ZMODFLD stack. This is particularly useful
when processing panels that contain selection lists. The user might enter several selections one of which is incorrect.
The panel is redisplayed, highlighting the field in error. After the second display, the original correct selections can still be
processed via &ZMODFLD.

The &SETVARS and &NDBGET statements also support the optional use of the MODFLD attribute.

&ZMODSRCID
(Message profile variable) Contains the message prefix for the originator of the message just received.

&ZMOSRCTP
(Message profile variable) Indicates the type for the originator of the message just received. Values are:

null
If the message was generated within this system

ROF
If the message was delivered across a ROF session

&ZMPPODTA
(Message profile variable) Indicates whether any PPO message profile information is available concerning this message.

Value is YES or NO. If YES, then other message profile variables are available containing information about certain PPO
attributes of the message.

&ZMPPOMSG
(Message profile variable) Indicates whether the message originated from PPO. Value is YES or NO.

&ZMPPOSCNT
A counter of remote domains to which a PPO message was delivered.

After an &PPOALERT LINK=* or &PPOALERT DOMAIN=* statement is executed, this variable is set to number of
domains to which the message was sent across ISR.
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&ZMPPOSEV
(Message profile variable) If &ZMPPODTA=YES, then this variable gives the severity level of the PPO message.

Values are:

U
Undeliverable

I
Information

W
Warning

N
Normal

S
Severe

&ZMPPOTM
(Message profile variable) If &ZMPPODTA=YES, this variable gives the time when the message was created.

&ZMPPOVNO
(Message profile variable) If &ZMPPODTA=YES, this variable contains the VTAM message number for the PPO message.

&ZMPREFXD
(Message profile variable) Indicates whether the message text has been prefixed with identifier values. For example, an
MAI-OC session ID or a ROF message prefix. Value is YES or NO.

&ZMPTEXT
(Message profile variable) &ZMPTEXT is set to the entire message text, prefixed with any ROF or MAI-OC session
identifiers.

&ZMREQSRC
(Message profile variable) If &ZINTYPE=REQ (that is, &INTREAD is satisfied by a request message), this variable
indicates whether the source of the INTQ command generating the message as either:

USER
The source is a user

NCL
The source is another NCL process

SYSTEM
The source is a system notification

NOTE
&ZMREQSRC is available for &INTREAD only.
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&ZMSLEVEL
Indicates the version of System Services.

Use this variable to assist in structuring procedures that are to be run in environments with mixed versions of System
Services. It returns a six-digit value that corresponds to the current version.

Example: &ZMSLEVEL

&IF &ZMSLEVEL LT 050000 &THEN +

 &WRITE DATA=System does not support shortcuts

&ZMSOLIC
(Message profile variable) Indicates whether the message was solicited or unsolicited. A solicited message is usually a
command response. Values are YES (that is, solicited) or NO.

&ZMSOURCE
(Message profile variable) Indicates the verb that last set the values for the message profile variables. The suite of
message profile variables remains set until changed by the execution of another verb which modifies that suite of
variables.

Valid values of &ZMSOURCE are:

• INTREAD
• LOGREAD
• MSGREAD

&ZMTEXT
(Message profile variable) Contains the text of the message received. If the message is a delete operator message
(DOM), a null value is returned.

After &LOGREAD, the text does not include the standard log message heading information of user ID, time and terminal
name. These values are available from the &ZMLUSER, &ZMLTIME, and &ZMLNODE message profile variables that are
set after &LOGREAD.

&ZMTYPE
(Message profile variable) Specifies the type of message received after execution of the &READ verb. Values are:

MSG
The message is a standard text message

DOM
The message is a delete operator message instruction

NONE
The message is a VTAM PPO command echo

REQ
The message is a request message that has satisfied &INTREAD TYPE=ANY, or &INTREAD TYPE=REQ
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&ZNCLENV
Returns the execution environment of an NCL process. The execution environment is one of the following:

PRIMARY
The process is running under a primary environment.

DEPENDENT
The process is running under a dependent environment.

&ZNCLID
Returns the unique identifier of the NCL process.

Each NCL process in the system has a unique identifying number, which is used to identify individual processes and
to allow communications from a terminal to a particular procedure. In an NCL environment in which many independent
processes is executing concurrently, GO, INTQ, and FLUSH commands issued either from an OCS window or from an
NCL process executing in the same environment, can use the NCL identifier to communicate directly with a specific
process.

The &ZNCLID system variable allows an NCL procedure to determine its own NCL ID.

Example: &ZNCLID

&WRITE DATA=NCL Proc &ZNCLID recovering controller &PUNAME. 

Notes:

Each NCL process in the system is allocated a unique identifier when it is started, and it retains this identifier until it ends.
Multiple invocations of the same procedure therefore have the same name but different NCL IDs.

GO, INTQ, and FLUSH commands normally apply only to NCL procedures that are executing in the NCL environment
associated with the terminal or procedure that issues the commands.

NOTE
For more information, see the GO, INTQ, FLUSH, and SHOW NCL command descriptions in the Online Help.

&ZNCLTYPE
Returns the type of the current procedure.

NCL processes is one of several different types. Most NCL processes are standard types, that is, they can use all the
standard NCL statements, built-in functions, and system variables.

Some NCL processes, however, are running as a special type of process, and are thus authorized to use NCL statements,
built-in functions, and system variables that are only available to that type of process.

As an example, the LOGPROC NCL process can use the &LOGREAD, &LOGDEL, and &LOGREPL NCL statements. No
other NCL process can use these statements.

When writing generic NCL procedures, it might be necessary to determine the exact type of NCL process that the
procedure is executing as. The &ZNCLTYPE system variable provides this.

The &ZNCLTYPE system variable provides the following values when referenced:

STD
The NCL process is a standard process. No special facilities are available. This type includes both non-full-screen
and full-screen mode procedures.
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AOMP
The NCL process is executing as the primary AOMPROC. The &AOMxxx NCL verbs are used. This value can
only be returned if the AOM feature is installed.

AOMS
The NCL process is executing as a secondary AOMPROC. The &AOMxxx NCL verbs are used. This value can
only be returned if the AOM feature is installed.

CNMP
The NCL process is executing a CNMPROC. The &CNMxxx NCL verbs are used. This value can only be returned
if the NEWS feature is installed.

LOGP
The NCL process is executing as LOGPROC. The &LOGxxx NCL verbs are used.

MSGP
The NCL process is executing as a MSGPROC. The &MSGxxx NCL verbs are used.

PPOP
The NCL process is executing as PPOPROC. The &PPOxxx NCL verbs are used.

LOCK
The NCL process is running to handle a LOCKed session.

Example: &ZNCLTYPE

&IF &ZNCLTYPE NE MSGP &THEN +

    &ENDAFTER &WRITE DATA=ABORTING - NOT A MSGPROC

NOTE
The &ZLUTYPE system variable provides an indication of the region in which an NCL process is executing.

&ZNETID
Returns the value of the VTAM network identifier.

Identifies the network name of the VTAM in which the system is executing. The network name is as defined by the NETID
operand specified in the VTAM initialization parameters.

Example: &ZNETID

&GOTO .&ZNETID

 :

 .CORPNET1

 . 

 .-* Processing specific to this network

 . 

.CORPNET2

 . 

 .-* Processing specific to this network

 .

Notes:

There is one or more VTAM systems in the same network. This variable is used to control processing, based on which
VTAM network the system is running under.

&NETID is only available on IBM systems. Other systems return a null value.
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&ZNETNAME
Returns the network name of the primary ACB.

The &ZNETNAME variable returns the network name of the APPL definition used for the system's primary ACB. The
network name might differ from the ACBNAME, depending upon how the APPL has been defined.

Some versions of VTAM might not support the interrogation of network name, in which case &ZNETNAME returns a null
value.

Example: &ZNETNAME

& WRITE DATA=SYSTEM SERVICES OPERATING WITH +

 ACB=&ZNETNAME

NOTE
&NETNAME is only available on IBM systems. Other systems return a null value.

&ZNMDID
Returns the value of the system's domain identifier.

The NMDID system initialization parameter specifies a 1- to 4-character domain identifier. If not specified, a default of
up to the first four characters of the primary ACBNAME is used. The domain identifier should be unique throughout all
connected systems.

Example: &ZNMDID

&WRITE DATA=The system domain identifier is &ZNMDID.

Notes:

The SHOW DOMAINS command is used to determine the domain identifier of the local system and all currently
connected systems.

The SHOW PARMS command is used to determine the settings of basic system initialization parameters.

&ZNMSUP
Returns the value of the system user prefix.

The NMSUP system initialization parameter, as specified in the startup JCL.

It is a 1- to 4 -character system user prefix value. If not specified, the NMDID value, if specified, or the first four characters
of the primary ACBNAME is used.

This value is used to construct the user IDs of the various background regions, for example, BSYS ( where NMINIT and
NMREADY execute) has a user ID of ddddBSYS, where dddd is the NMSUP value.

&ZNCLNEST
Returns the current procedure's EXEC nesting level within method level.

When an NCL process is invoked the first procedure executed is called the base procedure. If the base procedure issues
an EXEC command to invoke another procedure, the second procedure is a nested procedure. This second procedure
can EXEC other procedures. Any procedure can inspect the &ZNCLNEST system variable to determine its nesting level,
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which is the number of procedures deep from the base procedure. The value of &ZNCLNEST is a number in the range 1
to 250 (1 represents the nesting level of the base procedure).

Example: &ZNCLNEST

&IF &ZNCLNEST EQ 250 &SYSMSG = &STR MAXIMUM PROCEDURE DEPTH

A maximum of 250 nesting levels is allowed in any one process.

&ZOCS
Indicates whether the NCL process is associated with an OCS window.

This variable returns a value of YES if the process was invoked directly from an OCS window (via the START or
EXEC command) or indirectly by another process executing in an OCS environment. A process executing in any other
environment that is not associated with an OCS window (User Services, for example) sees the value of &ZOCS as NO.

Examples: &ZOCS

&IF &ZOCS EQ NO &THEN +

  &WRITE DATA=This must be run from OCS only

&ZOPS
Indicates the specific type of operating system.

When operating in mixed operating system environments it is desirable to structure NCL procedures in such a way that
they are operating system independent. The &ZOPS system variable allows a procedure to test the specific type of
operating system and modify processing accordingly.

The &ZOPS variable returns one of the following values:

MSP
The operating system is MSP.

MSPEX
The operating system is MSP/EX.

VMESA
The operating system is VM/ESA.

VMGCS
The operating system is VM/GCS.

VOS3
The operating system is VOS3.

z/OS
The operating system is z/OS.

Example: &ZOPS

& IF &ZOPS EQ VOS3 &THEN +

     &WRITE DATA=ABENDCMD COMMAND NOT AVAILABLE

Notes:
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The system rejects commands that are not valid in certain operating systems. Use of &ZOPS allows an NCL procedure
to tailor the operator interface so that certain options, perhaps on full-screen panels, do not appear when running in some
environments.

&ZOPS returns the specific operating system type. If a generic test is adequate (for example, if you want to know whether
you are operating under an MVS system of some sort), then using &ZGOPS might be simpler.

If you need to know the specific version of the operating system, then you need to use &ZOPSVERS as well as &ZOPS.

&ZOPSVERS
Indicates the version of the operating system under which your product region is operating.

When operating in mixed operating system environments it is desirable to structure NCL procedures in such a way that
they are operating system independent. The &ZOPSVERS system variable allows a procedure to test the version of the
operating system and modify processing accordingly.

The &ZOPSVERS variable returns version values in the following formats for the operating systems listed:

MSP
Format nnnn (for example, 1010)

MSPEX
Format nnnn (for example, 1030)

z/OS
Format vv.rr.mm (for example, 01.04.00 is z/OS V1R4)

VMESA
Format L.svc (for example, 1.000)

VMGCS
Format L.svc (for example, 1.000)

VOS3
Format aa-bb (for example, 10-20)

Examples: &ZOPSVERS

&IF &ZOPS EQ z/OS AND +

    &ZOPSVERS EQ 01.04.00 &THEN +

    &WRITE DATA=Running z/OS V1R4

Notes:

The system rejects commands that are not valid in certain versions of certain operating systems. Use of &ZOPSVERS
allows an NCL procedure to tailor the operator interface so that certain options, perhaps on full-screen panels, do not
appear when running in some environments.

&ZOPSVERS returns the specific version of an operating system type. If a test of the operating system type is adequate
(for example, if you want to know whether you are operating on an MVS system of any version), then using &ZOPS might
be simpler.

&ZOUSERID
Provides the originating user ID for an NCL process that was submitted, or is executing as the result of a timer command.

Is used to determine the user ID of the original command.

Example: &ZOUSERID
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&IF &ZOUSERID NE &USERID &THEN +

    &WRITE DATA=PROC SOURCED EXTERNALLY

Notes:

The originating user might no longer be signed on.

The originating user ID is tracked through any number and level of AT, EVERY, and SUBMIT commands.

The originating user ID is not tracked through ROF ROUTE commands to another system.

&ZPERRORH
Contains the value of the standard panel field attribute HLIGHT (or HLITE) for error fields.

Specified in distributed panel definitions.

&ZPINPHIC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for mandatory input data fields and
command fields.

Specified in distributed panel definitions.

&ZPINPLOC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for optional input data fields.

Specified in distributed panel definitions.

&ZPINPUTH
Contains the value of the standard panel field attribute HLIGHT (or HLITE) for data input fields.

Specified in distributed panel definitions.

&ZPINPUTP
Contains the value of the standard panel field attribute PAD for data input fields.

Specified in distributed panel definitions.

&ZPLABELC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for field labels and comments.

Specified in distributed panel definitions.

&ZPMTEXT1
Returns the text of the Primary Menu broadcast. To obtain the current Primary Menu broadcast text as set by the NSBRO
command.

Examples: See the distributed panel $NMPMENU.

The NSBRO PM1 operand is used to set the Primary Menu text. This system variable allows the text to be used in NCL
and substituted onto panels.
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NOTE
For more information, see the NSBRO command in the Online Help and Reference.

&ZPOUTHIC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for output data fields that are always
present.

Specified in distributed panel definitions.

&ZPOUTLOC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for output data fields that are not always
present.

Specified in distributed panel definitions.

&ZPPKEYC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for the output fields on the left and right of
the panel title and the function key area.

Specified in distributed panel definitions.

&ZPPI
Indicates whether or not PPI is available.

To determine whether or not PPI is available in this system. The values that is returned are:

YES
Indicates that the PPI interface is initialized.

NO
Indicates that PPI is not available.

&ZPPI can thus be used as a test to determine whether a procedure can issue &PPI verbs.

&ZPPINAME
Contains the defined receiver ID of the current NCL process.

To determine the receiver ID of the current NCL process.

The value returned is the name specified on the ID= operand of the &PPI DEFINE, or the generated name if ID=* was
specified. If the &PPI DEFINE was unsuccessful, or an &PPI DEACTIVATE is issued, &ZPPINAME returns a null value.

&ZPRINAME
Contains the name of the primary ACB or XNF UCE.

The value returned is the name specified on the PRI= JCL parameter. Use it in preference to &ZACBNAME for code
executing on SSI or XNF.

&ZPRODNAM
Returns the product name.
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The variable allows an NCL procedure to determine the product name of the system.

Example: &ZPRODNAM

&WRITE DATA=&ZPRODNAM will terminate in 5 minutes

&ZPSERVIC
Returns the value of the first four bytes of the PSERVIC field of the BIND for the current terminal.

The PSERVIC fields of the BIND parameters used when the current terminal was connected can be interrogated using
the &ZPSERVIC variable. Certain terminal types might have non-standard PSERVIC values indicating particular device
characteristics. NCL procedures can use &ZPSERVIC to gain access to these settings.

Example: &ZPSERVIC

&1 = &SUBSTR &ZPSERVIC 3 1 

&IF &1 EQ 10 &THEN +

    &GOSUB .SPECIAL-DEV

NOTE
The PSERVIC field of the BIND parameters identifies the type of device that is connected, and provides
information such as screen sizes. Additional bits within the PSERVIC field can also be used in Fujitsu
installations to indicate special terminal attributes, such as DBCS or three-color support.

&ZPSKIP
Returns the next available segment of panel skip data.

The &ZPSKIP system variable is used to retrieve the next available segment of panel skip data. The stored panel skip
string is automatically updated to remove this segment. The &ZPSKIP reference is thus performing a similar action to a
panel display. The invoking NCL procedure should then use the returned data as if you had entered it as a menu option.

Example: &ZPSKIP

The following code illustrates typical &ZPSKIP usage:

&SELECT = &ZPSKIP

.PROCESS

   &GOTO .MENU &SELECT

   &SYSMSG = &STR MSG004 INVALID SELECTION

 

.MENU

   &PANEL USERPANEL

 ...

   &GOTO .PROCESS

 

.MENU1

 ...

 

.MENU2

 ...

Notes:
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The system supports the ability to perform menu jumps or panel skips as a means of abbreviating panel navigation.
Panel skips is used to move rapidly from one panel display to another without viewing each individual panel which would
normally be displayed. The panel skip data is a variable length string wherein data for each panel is delineated by the use
of a period (.). This data is normally used to automatically satisfy &PANEL statements.

The use of &ZPSKIP as a system variable is not required to implement panel skipping. The system automatically uses
panel skip segments to satisfy &PANEL requests.

The &ZPSKIP system variable returns a null value if the current panel skip segment contains a field separator character.

When the &ZPSKIP variable returns a non-null value, the value of &INKEY is set to ENTER.

&ZPSKPSTR
Returns the current panel skip string in its entirety.

Allows the entire panel skip string to be stored and/or examined.

Example: &ZPSKPSTR

&SKPALL = &ZPSKPSTR

Notes:

&ZPSKPSTR does not alter the value of the current panel skip data. The primary menu procedure uses the following code
to suppress panel skipping and then restore it if required:

&T#ZPSKIP = &ZPSKPSTR  -* extract value

&ZPSKIP  -* nullify current setting

...

...

&ZPSKIP = &T#ZPSKIP  -* restore panel skip The &ZPSKIP system variable and &ZPSKIP verb.

&ZPSUBTLC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for sub-titles, headings and trailers.

Specified in distributed panel definitions.

&ZPTITLEC
Contains the value of the standard panel field attribute COLOR (or COLOUR) for the panel title. It is specified in
distributed panel definitions.

&ZPTITLEP
Contains the value of the standard panel field attribute PAD for the panel title. Specified in distributed panel definitions.

&ZPWSTATE
Returns the state of a user's password when they log on.

Provides NCL with the ability to interrogate the state of a user's password. The following values are returned:

'Blank'
There is no password expiry outstanding for this user.
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EXPIRED
The user's password has expired and needs to be changed.

&ZREMIPA
Returns the IP address of a remote host for a TN3270 session.

Identifies the IP address of a remote TN3270 server.

NOTE
This information is available only if the IPCHECK SYSPARMS operand has been set to REGISTER (the default)
in the INIT procedure for your product region.

Example: &ZREMIPA

&IF .&ZREMIPA NE . &THEN +

   &DO

      &SOCKET PING ADDRESS=&ZREMIPA

NOTE
For more information, see the IPCHECK SYSPARMS operand in Reference and the SHOW USERS command
description in the Online Help.

&ZREMIPP
Returns the remote host IP port for a TN3270 session.

Identifies the remote IP port of a TN3270 connection.

This information is available only if the IPCHECK SYSPARMS operand has been set to REGISTER (the default) in the
INIT procedure for your product region.

NOTE
For more information about the IPCHECK SYSPARMS operand, see Reference.

&ZROWS
Indicates the number of rows available to the physical terminal.

NCL procedures might want to determine the number of rows (or lines) associated with the physical terminal. &LUROWS
will return the number of lines in the current processing window. However, when operating in split screen mode, this might
differ from the number of rows available on the actual screen. &ZROWS is the maximum number of rows available at the
terminal regardless of the current processing window size.

While it is good practice to write procedures that cater for the largest screen size (for example: 62 lines for a 3290) and
that automatically adjust if used on a smaller screen, it might offer performance advantages to format output to suit
the maximum size required for the requesting terminal. This allows the terminal operator to alter screen dimensions as
necessary, but also eliminates the formatting of unnecessary data.

Example: &ZROWS

& IF &CNT GT &ZROWS &THEN +

  &GOTO .NOMORE
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NOTE
When processing with an LU1 type device, a value of 1 is returned. For VDU(screen) type devices, a value of 1
to 62 is returned. If tested from a procedure running under a system region, a value of 1 is returned. Therefore,
&ZROWS always returns a value between 1 and 62.

&ZSCOPE
Contains the scope of the server name if the current NCL process is registered as a server. Otherwise it is null.

&ZSECEXIT
Returns the type of security exit installed. Provides NCL with the ability to interrogate the system to determine what type of
security exit the installation is using.

The following values are returned:

NONE
This system is running with local UAMS only.

PARTIAL
This system is running with a partial security exit.

FULL
This system is running with a full security exit.

NOTE
For more information about security exits, see Security.

&ZSERVER
Contains the server name if the current NCL process is registered as a server. Otherwise it is null.

&ZSNAMID
Returns an integer when using the &SNAMS verbs.

The integer returned is in the range 1 to 2,147,483,647 and is set following a successful &SNAMS REGISTER or
&SNAMS SEND request.

It can subsequently be used on an &SNAMS RECEIVE request to indicate that only messages associated with that
particular identifier (that is, the previous application registration, or the previous solicitation request) should satisfy the
receive operation.

Its value is set following successful completion of various &SNAMS requests:

&SNAMS REGISTER
The integer returned is the registration identifier of the indicated application. This value is used on a subsequent
&SNAMS DEREGISTER request to deregister the application. It may also be used on &SNAMS RECEIVE and
RECEIVE_NOTIFY requests to target messages designated for the registered application.

&SNAMS SEND
&SNAMID is set only if the MDS-MU sent is a solicited request expecting one or more MDS-MU replies. The
integer returned represents the request identifier. It may be used on subsequent &SNAMS_RECEIVE and
RECEIVE_NOTIFY requests to correlate received responses.

 1270



 Netmaster® Shared Content Library 12.2

&SNAMS RECEIVE
The integer returned is the message identifier. If the message received is a response to an outstanding request,
it corresponds to the request identifier of the initial MDS request. Otherwise it is the registration identifier of the
destination application.

Example: &ZSNAMID

&SNAMS REGISTER APPL=USERAPPL        -* Register an MS application

&APPLID=&ZSNAMID                     -* Save its registration ID 

&SNAMS SEND MU=query                 -* Send an MDS request 

&REQID=&ZSNAMID                      -* Save the request ID 

&SNAMS RECEIVE MU=response ID=&REQID -* Receive the response

&SNAMS RECEIVE MU=MSU ID=&APPLID     -* Receive an MDS-MU targeted

                                        at the registered application

&ZSOCCID
Returns the socket ID used by the interface; for example, when using IBM TCP/IP, the internal socket number (a small
numeric value).

&ZSOCCID is used to identify an NCL socket or display produced by TCP/IP (for example, the NETSTAT command).

Example: &ZSOCCID

&SOCKET CONNECT HOSTNAME=&HOST PORT=&PORT 

&IF &RETCODE EQ 0 &THEN +

    &WRITE DATA=SOCKET &ZSOCID CONNECTED USING INTERFACE ID &ZSOCCID

&ZSOCERRN
Returns the error number value associated with the last referenced socket.

&ZSOCERRN is set in combination with &ZFDBK and &ZSOCVERR. For more information, see &SOCKET Verbs.

Example: &ZSOCERRN

&SOCKET SEND ID=&SOCKID DATA=&MSG 

&IF &RETCODE NE 0 &THEN +

   &WRITE DATA=SEND FAILED ERRNO=&ZSOCERRN

&ZSOCFHNM
Returns the full host name of the host referenced by some requests (for example, &SOCKET GETHOSTBYNAME).

&ZSOCFHNM is set by the host lookup functions GETHOSTBYNAME and GETHOSTBYADDR.

It is also updated by &SOCKET calls with the name associated with the last referenced sockets.

Example: &ZSOCFHNM

&SOCKET GETHOSTBYADDR ADDRESS=198.4.58.4 

&WRITE DATA=HOST &ZSOCFHNM
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&ZSOCHADR
Returns the IP address of the host referenced by some requests (for example, &SOCKET GETHOSTBYADDR).

&ZSOCHADR returns the IP address of the remote host for a TCP socket. For a UDP socket it returns the IP address
last sent to or received from. &ZSOCHADR is also set by the host lookup functions &SOCKET GETHOSTBYNAME and
GETHOSTBYADDR.

Example: &ZSOCHADR

&SOCKET RECEIVE_FROM ID=&SOCKID VARS=D*

&WRITE DATA=RECEIVED FROM &ZSOCHADR

&ZSOCHNM
Returns the host name of the host referenced by some requests (for example, &SOCKET GETHOSTBYNAME).

&ZSOCHNM is set by the host lookup function GETHOSTBYNAME and GETHOSTBYADDR.

It is also updated by &SOCKET calls with the name associated with the last referenced socket.

Example: &ZSOCHNM

&SOCKET GETHOSTBYNAME HOSTNAME=&HOST 

&WRITE DATA=HOST &HOST KNOWN AS &ZSOCHNM

&ZSOCID
Returns the socket ID of the last referenced socket.

Socket IDs are uniquely numbered in the range 1 to 999999. Use the SHOW SOCKETS command to display active
sockets.

&ZSOCID returns a null value after &SOCKET CLOSE, &SOCKET DEALLOCATE, &SOCKET GETHOSTBYNAME, and
&SOCKET GETHOSTBYADDR.

&ZSOCPRT
Returns the port number of the last referenced socket.

&ZSOCTYPE
Returns the type of the last referenced socket. Notes: The values returned is:

TCP
A TCP client created by using &SOCKET CONNECT/ACCEPT.

TCPLISTEN
A TCP server created by using &SOCKET REGISTER.

UDP
A UDP socket created by using &SOCKET OPEN.

&ZSOCVERR
Returns vendor error information from the last referenced socket.
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&ZSOCVERR is set in combination with &ZFDBK and &ZSOCERRN.

Vendor error codes are mapped (normalized) into &ZSOCERRN values. Unmapped values result in an &ZSOCERRN
value of 999.

&ZSSCPNAM
Returns the value of the VTAM SSCP name.

If supported by the version of VTAM, &ZSSCPNAM identifies the System Services Control Point name of the VTAM in
which the system is executing as specified in the VTAM initialization parameters.

Example: &ZSSCPNAM

&WRITE DATA=VTAM SSCP=&ZSSCPNAM

If the level of VTAM in use does not support the provision of SSCP name, &ZSSCPNAM returns a default of VTAM.

&ZSYSNAME
Returns the MVS SYSNAME value. If the value is not available (if the operating system is non-MVS) a value of
UNKNOWN is returned.

&ZTCP
Returns the status of the socket interface.

Check the status of the API and take the appropriate action.

Example: &ZTCP

& IF &ZTCP NE ACTIVE &THEN +

 &DO      -* Write the error message and return

    &WRITE THE TCP/IP INTERFACE IS INACTIVE

    &END

 &DOEND

.

.

NOTE
The value in this system variable is obtained by performing a SHOW TCPIP command.

&ZTCPHSTA
Returns the value of the local host's IP address.

Example: IP address

192.168.2.66

NOTE
The value in this system variable is obtained by performing a SHOW TCPIP command. The value held in this
system variable is only reliable if the socket interface is active; that is, if &ZTCP = ACTIVE.
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&ZTCPHSTF
Returns the value of the local host's full name.

Example: host full name

TESTMVS1.SYDNEY.TESTING.COM

NOTE
The value in this system variable is obtained by performing a SHOW TCPIP command. The value held in this
system variable is reliable only if the socket interface is active; that is, if &ZTCP = ACTIVE.

&ZTCPHSTN
Returns the value of the local host's short name.

Example: host short name

MERCURY

NOTE
The value in this system variable is obtained by performing a SHOW TCPIP command. The value held in this
system variable is only reliable if the socket interface is active; that is, if &ZTCP = ACTIVE.

&ZTIMEn
Provides different formats of the current time.

&ZTIME1, &ZTIME2, &ZTIME3, &ZTIME10, and &ZTIME11 are system variables which supply the current time in several
different formats:

• &ZTIME1 time as HH:MM:SS
• &ZTIME2 time as HH:MM:SS.TH
• &ZTIME3 time as nnnnnnn
• &ZTIME10 time as HHMMSS
• &ZTIME11 time as HHMMSS.FFFFFF

where:

HH
Current hour of day (in 24-hour time).

MM
Current minute.

SS
The current second.

TH
Hundredths of a second.

nnnnnnn
The time since midnight in hundredths of a second. Leading zeros are suppressed.

FFFFFF
The time accurate to 10-6
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&ZTSOUSER
Indicates if the user has connected to the product region through the TSO or TSS interface.

NCL procedures might want to determine if users have logged on through the TSO (or TSS) interface, and if so, perform
appropriate processing.

&ZTSOUSER will return one of the following values:

YES
The user has logged on using the TSO interface.

NO
Access was not made using the TSO interface.

Example: &ZTSOUSER

&IF &ZTSOUSER EQ YES &THEN +

    &GOTO .TSOMENU

NOTE
&ZTSOUSER is used to provide TSO users with special processing.

&ZUCENAME
Returns the UCE name which your product region is using to communicate with XNF (used by Hitachi VOS3 systems
only).

Example: &ZUCENAME

&GOTO .&ZUCENAME

 .

 .

 .

.ERROR

   &ENDAFTER &WRITE DATA=This procedure is restricted to +

                 production systems.

 .

 .

 . 

.NMPROD1  -* Production system number 1

 .

 .

 . 

.NMPROD2  -* Production system number 2

 .

 .

 .

NOTE
Is null if your product region is not using the XNF access method.

&ZUDATEn
A set of system variables that return the user's date, in different formats, time zone adjusted.
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Use:&ZUDATE1 to &ZUDATE17 (excluding &ZUDATE15) are system variables that supply the current user's date,
adjusted by time zone, in a variety of formats:

• &ZUDATE1 -- date as YY.DDD
• &ZUDATE2 -- date as DAY DD-MON-YYYY
• &ZUDATE3 -- date as DD-MON-YYYY
• &ZUDATE4 -- date as DD/MM/YY
• &ZUDATE5 -- date as MM/DD/YY
• &ZUDATE6 -- date as YY/MM/DD
• &ZUDATE7 -- date as YYMMDD
• &ZUDATE8 -- date as YYYYMMDD
• &ZUDATE9 -- date as nnnnnn
• &ZUDATE10 -- date as YYYYMMDDHHMMSSZ
• &ZUDATE11 -- date as YYYYMMDDHHMMSS.FFFFFFZ
• &ZUDATE12 -- date as DD/MM/YYYY
• &ZUDATE13 -- date as YYYY/MM/DD
• &ZUDATE14 -- date as MM/DD/YYYY
• &ZUDATE16 -- date as YYYY.DDD
• &ZUDATE17 -- date as YYYYDDD

where:

DAY
The day of the week as follows:

• MON Monday
• TU Tuesday
• WED Wednesday
• THU Thursday
• FRI Friday
• SAT Saturday
• SUN Sunday

DD
The day of the month as a 2-digit number

DDD
The Julian day within the year as a 3-digit number

MM
The month of the year as a 2-digit number

MON
The month of the year as follows:
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• JAN January
• FEB February
• MAR March
• APR April
• MAY May
• JUN June
• JUL July
• AUG August
• SEP September
• OCT October
• NOV November
• DEC December

nnnnnn
The number of days from 1 January 0001 with no leading zeros

YYYY
The current year as a 4-digit number

YY
The current year as a 2-digit number

Z
Greenwich Mean Time (GMT)

FFFFFF
The time accurate to 10-6

Example: &ZUDATE3

&FILEDATE = &ZUDATE3

NOTE
Use of &ZUDATE11 should be avoided, to reduce unnecessary overhead, if microsecond accuracy is not
required. Each access to &ZUDATE11 causes the system to refetch and synchronize time with the operating
system, to format the result to microsecond accuracy.

&ZUDAY
Returns the user's day of the week, time zone adjusted.

&ZUDAY provides a system variable for the user's day of the week, time zone adjusted. It is in the form DDD, where DDD
is set to one of the following values:

MON
Monday

TUE
Tuesday

WED
Wednesday

THU
Thursday

FRI
Friday
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SAT
Saturday

SUN
Sunday

Example: &ZUDAY

&IF &ZUDAY EQ SUN &THEN -EXEC SUNDAY 

&ELSE +

 -EXEC EVERYDAY

Notes:

The current date, based on the operating system time, is provided in different formats by the system variables &DATE1 to
&DATE17.

The current date, based on GMT, is provided in different formats by the system variables &ZGDATE1 to &ZGDATE17.

The user's current date, time zone adjusted, is provided in different formats by the system variables &ZUDATE1 to
&ZUDATE17.

&ZUNIQUE
To supply a unique value each time it is referenced.

The return value is an 8-character string that contains hexadecimal characters (0 to 9 and A to Z). There are
approximately 4 billion (4,000,000,000) values available.

The first value is 00000001. The last is FFFFFFFF.

&ZUSERLC
Provides the language code for this user.

Your product region supports the specification of a language code for a user. This code is used to provide language
dependent processing from NCL. Such processing might include variation of error messages or selection of alternative
help panels for a particular user.

Example: &ZUSERLC

&IF &ZUSERLC EQ AL &THEN +

   &GOTO .GERMAN &PANEL HELP&ZUSERLC

When displaying panels using the &PANEL statement, the &SYSMSG system variable is primed by the system with the
text of an appropriate message in the event of an error. The default system messages in such cases are in English. Use
of the &CONTROL PANELRC option allows interception of the &SYSMSG variable by the procedure, thus facilitating
translation, based on the &ZUSERLC system variable.

NOTE
For more information, see Network Control Language Programming.

&ZUSERSLC
Returns the system recognized language code for a user.

Your product region supports the use of national language character sets, based on the user's language code, which is
returned in the &ZUSERSLC system variable.
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Example: &ZUSERSLC

&CALL PROC=GETMSG PARMS=(ID=&MSGID,LANG=&ZUSERSLC)

When the user's language code (&ZUSERLC) is a system defined value, this is the value returned in &ZUSERSLC. If
&ZSERLC is not a system defined value, the language code of the system (which is set using the SYSPARMS command
LANG operand) is returned. If the system language code is not a system defined value, the value UK is returned.

&ZUSRMODE
Returns a value indicating special conditions of this signed on user.

To determine if the signed on user requires special processing.

The following values are returned:

'blank'
No special processing

NEW
New user processing

INSTALL
The user is the INSTALL user

Example: &ZUSRMODE

&IF .&ZUSRMODE = .NEW &THEN +

   &GOSUB .NEW_USER

&ZUTIMEn
Provides different formats of the current time adjusted to the time zone of the user.

&ZUTIME1, &ZUTIME2, &ZUTIME3, &ZUTIME10, and &ZUTIME11 are system variables which supply the current time in
several different formats:

• &ZUTIME1 time as HH:MM:SS
• &ZUTIME2 time as HH:MM:SS.TH
• &ZUTIME3 time as nnnnn
• &ZUTIME10 time as HHMMSS
• &ZUTIME11 time as HHMMSS.FFFFFF

NOTE
Where:

HH
Is the current hour of day (in 24-hour time).

MM
Is the current minute.

SS
Is the current second.

TH
Is hundredths of a second.

 1279



 Netmaster® Shared Content Library 12.2

nnnnnnn
Is the time since midnight in hundredths of a second. Leading zeros are suppressed.

FFFFFF
Is the time accurate to 10 -6.

NOTE
Each access to &ZUTIME11 causes the system to re-fetch and synchronize time with the operating system, to
format the result to microsecond accuracy. Unless you require this level of accuracy avoid using the &ZUTIME11
option to reduce unnecessary overhead processing.

&ZUTIMEZn
A set of system variables that indicate the difference in time between local (operating system) time and the user's time
zone.

&ZUTIMEZ, &ZUTIMEZ1, &ZUTIMEZ2, and &ZUTIMEZ3 are system variables that indicate the difference between local
time and the user's time zone.

&ZUTIMEZ plus or minus HH.MM

&ZUTIMEZ1 plus or minus HH:MM

&ZUTIMEZ2 plus or minus HHMM

&ZUTIMEZ3 plus or minus nnnnn-an integer being hundredths of a second since midnight

Example: &ZUTIMEZ1

&TIMEDIFF = &ZUTIMEZ1

Each access to &ZUTIMEZ3 causes the system to refetch and synchronize time with the operating system, to format the
result to microsecond accuracy. Unless you require this level of accuracy, you should avoid using the &ZUTIMEZ3 option,
to reduce unnecessary overheads.

See Also: The &TIME, &ZTIMEn, &ZGTIMEn, &ZUTIMEn, and &ZUTIMEZN system variables.

&ZUTIMEZN (Time Zone Name)
Returns the user's time zone name.

Example: &ZUTIMEZN

&IF &ZUTIMEZN=AUSESTDT -EXEC STDT +

    &ELSE

 .

 .

 .

&ZVARCNT
Returns the number of non-null variables created or modified by the last NCL verb that used generic processing. After
processing an MDO, &ZVARCNT is set to one.

A number of NCL verbs are capable of generating the number of variables necessary to hold the data that results from
their operation. The procedure can inspect this variable to determine how many variables have been created or modified.

Example: &ZVARCNT
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&INTREAD ARGS           -* read next command reply 

&WORDS = &ZVARCNT       -* see how many words in the message.

&A1=X

&A2=X

&B1=                    -* (Null)

&B2=Y

&B3=                    -* (Null)

&ASSIGN VARS=A* FROM VARS=B*

&ASSIGN VARS=(X,Y,Z) FROM VARS=(B1,B2,B3)

                        -* After this statement &ZVARCNT=1

&ZVTAMLVL
Returns the VTAM release and version number, if available.

If supported by the version of VTAM, the system variable &ZVTAMLVL is set to the character value of the VTAM release
level. The format is as follows:

X.Y.Z

X
The version number

Y
The release number

Z
The modification level.

Example: &ZVTAMLVL

&IF &ZVTAMLVL EQ 6.1.4 &THEN +

   &WRITE DATA=VTAM LEVEL ACCEPTABLE

NOTE
&ZVTAMLVL is only available on IBM systems. Other systems return a null value.

&ZVTAMPU
Returns the host PU name of VTAM.

If supported by the version of VTAM, the system variable &ZVTAMPU is set to the value of host PU name defined for this
VTAM system. The value is as defined in the VTAM initialization parameters using the HOSTPU operand.

Example: &ZVTAMPU

&WRITE DATA=VTAM PUNAME=&ZVTAMPU

NOTE
If the level of VTAM in use does not support the provision of the host PU name this system variable will return a
default value of 'ISTPUS'.
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&ZVTAMSA
Returns the subarea number of VTAM.

If supported by the version of VTAM, the system variable &ZVTAMSA is set to the value of the VTAM subarea number.

Example: &ZVTAMSA

&WRITE DATA=VTAM SUBAREA=&ZVTAMSA

NOTE
&ZVTAMSA is only available on IBM systems. Other systems return a null value.

&ZWINDOW#
The &ZWINDOW# system variable returns the number of active windows.

To determine is the user has activated a second window. A value of 1 is returned if one window is active, 2 is returned if
both windows are active.

Examples: &ZWINDOW#

&IF &ZWINDOW# = 2 &THEN +

    &TEXT = &STR TWO WINDOWS ACTIVE

NOTE
The SPLIT and SWAP commands is used to open a second window.

&ZWINDOW#
The &ZWINDOW# system variable returns the number of active windows.

To determine is the user has activated a second window. A value of 1 is returned if one window is active, 2 is returned if
both windows are active.

Examples: &ZWINDOW#

&IF &ZWINDOW# = 2 &THEN +

    &TEXT = &STR TWO WINDOWS ACTIVE

NOTE
The SPLIT and SWAP commands is used to open a second window.

&ZWSTATE
Returns a value indicating the current window's state. To determine window conditions for specific processing. The
following values are returned: SIGNON The window has been created as a result of a signon NEW The window has been
newly created by SPLIT/SWAP processing OLD The window has been initialized during earlier processing

Examples: &ZWSTATE

&IF &ZWSTATE = SIGNON &THEN +

     &GOSUB .LOGON_MSGS
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NOTE
The value OLD is not returned when used in procedures other than the primary menu procedure.

&0
Returns the name of the procedure currently being executed.

&0 is used within a procedure where a message from the procedure makes reference to the name of the procedure itself.
If this is done and the procedure is renamed, no modification of the message text is required.

Example: &0

&WRITE DATA=Error in input to &0 invoked from &00

NOTE
The value returned from &0 will be a 1 to 8 character name. If the procedure is not nested, &0 will return the
name of the base procedure that was originally invoked by the user.

&00
Returns the name of the base procedure of the NCL process.

&00 makes it possible for a nested procedure to have error messages issued that correctly reference the name of the
invoking procedure.

Example: &00

&WRITE DATA=Error in input to &0 invoked from &00

NOTE
The value returned from &00 is a 1- to 8-character name.

&000
&000 returns the value of the NCL global variable prefix.

NCL supports global variables that is set and shared by all NCL procedures throughout the system. Global variables are
identified by a unique prefix. This is, by default, set to GLBL.

An installation can alter the default global variable prefix using the SYSPARMS NCLGLBL command. A change to this
prefix would then require subsequent changes to all NCL procedures that referenced global variables. To eliminate this
problem the &000 system variable is set to the current value of the global variable prefix. This makes it possible for global
variables to be referenced using complex variable techniques that cause the name of the variable to be dynamically
resolved to include the current global variable prefix.

For example, consider that the current global variable prefix is #$ and that a variable &#$Z1 has been created. This could
be referenced in the following way:

&WRITE DATA=THE CURRENT VALUE OF GLOBAL Z1 IS &#$Z1

An alternative method using the &000 system variable would be:

&WRITE DATA=THE CURRENT VALUE OF GLOBAL Z1 IS &&000Z1
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&000 takes advantage of the NCL parsing rule that delimits a numeric variable at the first non-numeric character. Thus,
when resolving the value of &&000Z1, &000 is delimited at the character Z, and resolved to #$, which is the current value
of the global variable prefix. Parsing then continues to resolve the value of &#$Z1.

Example: &000

&&000Z1 = &STR THIS IS DATA IN GLOBAL VARIABLE Z1

NOTE
Do not use a single character for the global variable prefix in your system-always use a combination of at least
two characters, preferably a combination of the national characters, for example @#$. This minimizes the risk of
the global variable prefix clashing with any other user variables. You should also set NCL coding standards for
your installation which prevent naming conventions that conflict with your choice of global variable prefix.

PSM Interface
This section describes how to use the Print Services Manager (PSM) NCL interface, the operands that can be specified
when executing procedure $PSCALL, and the return codes that are set on completion.

About the PSM NCL Interface

Print Services Manager (PSM) has an NCL interface which enables you to add output to the spool and invoke other PSM
facilities, from an installation-written NCL procedure. For example, your application could provide a facility that allows the
user to print information, by first requesting PSM to present the Confirm Printer panel on which they can enter a printer
name, number of copies, and hold and keep settings, and then sending the information to be printed to the spool. This
means the application does not have to be concerned about how to send information to the printer or what to do if the
printer is unavailable, as this is all handled by PSM. The application can then request PSM to present the Output Queue
showing the status of the user's output.

The PSM NCL interface gives you the flexibility of invoking any of its facilities from anywhere within your NCL applications.

To call PSM from an NCL procedure you must execute NCL procedure $PSCALL.

$PSCALL Options

Following is a list of the options for which procedure $PSCALL can be invoked. These options are fully described on the
following pages of this section.

$PSCALL OPT=BROWSE
browse a print request or the output for a print request

$PSCALL OPT=CANCEL
cancel an open print request

$PSCALL OPT=CLOSE
close an open print request

$PSCALL OPT=CONFIRM
confirm printer details

$PSCALL OPT=DELETE
delete a print request from the spool

$PSCALL OPT=HEADER
add header lines to an open print request

$PSCALL OPT=HOLD
hold a print request
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$PSCALL OPT=INFO
return printer, form or setup information

$PSCALL OPT=MODIFY
modify a print request

$PSCALL OPT=OPEN
open a print request

$PSCALL OPT=PUT
add output (data that is to be printed) to a print request

$PSCALL OPT=QUEUE
present the Output Queue

$PSCALL OPT=RELEASE
release a print request

$PSCALL OPT=BROWSE
Browses a print request or the output for a print request.

&CONTROL NOSHRVARS

-EXEC $PSCALL  OPT=BROWSE 

             [ BROWSE={ OUTPUT | REQUEST } ]

               REQ=n

Presents the Browse Output panel showing the output for a print request or the Print Request panel showing the request
details. You cannot browse the output for a request whose status is BUILD-PRT or DIRECT-ERR.

When the Browse Output or Print Request panel is terminated by the user entering the EXIT or RETURN command
(or pressing the Function key to which those commands are assigned), control is returned to the NCL procedure that
executed $PSCALL.

Operands:

OPT=BROWSE
Specifies that a print request or the output for a print request is to be browsed.

BROWSE={ OUTPUT | REQUEST }
Specifies whether the request, or the output for the request, is to be browsed.
OUTPUT

Presents the Browse Output panel
REQUEST

Presents the Print Request panel
REQ=n

Specifies the number of the print request to be browsed.

Return Codes:

0
$PSCALL completed successfully. &$PSFDBK may be set to the following value:
1

RETURN command entered (or the function key to which it is assigned was pressed).
4

$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to one of the following values:
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1
User not authorized for the request.

18
Print request not found on the spool.

19
No output found for the print request.

22
Status of the print request was BUILD-PRT or DIRECT-ERR.

8
An error occurred. &SYSMSG is set to an error message.

Examples: OPT=BROWSE

&CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=BROWSE REQ=765

&CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=BROWSE BROWSE=REQUEST REQ=9812

$PSCALL OPT=CANCEL
Cancels an open print request.

&CONTROL NOSHRVARS

-EXEC $PSCALL    OPT=CANCEL 

                 REQ=n

Cancels an open print request. The request must have been opened by the same NCL process. The print request is
closed and deleted from the spool.

Operands:

OPT=CANCEL
Specifies that an open print request is to be canceled.

REQ=n
Specifies the number of the print request to be canceled.

Return Codes:

0
$PSCALL completed successfully

4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to the following value:
17

Print request not open
8

An error occurred. &SYSMSG is set to an error message.

Examples: OPT=CANCEL

& CONTROL NOSHRVARS 
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-EXEC $PSCALL OPT=CANCEL REQ=898

$PSCALL OPT=CLOSE
Closes an open print request.

&CONTROL NOSHRVARS

-EXEC $PSCALL   OPT=CLOSE 

                REQ=n

Closes an open print request. The request must have been opened by the same NCL process. If the request was opened
with the HOLD operand set to NO, the request is queued for printing, otherwise the status is set to HELD and the request
is not printed until released.

Operands:

OPT=CLOSE
Specifies that an open print request is to be closed.

REQ=n
Specifies the number of the print request to be closed.

Return Codes:

0
$PSCALL completed successfully

4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to the following value:
17

Print request not open
8

An error occurred. &SYSMSG is set to an error message.

Example: OPT=CLOSE

& CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=CLOSE REQ=1256

$PSCALL OPT=CONFIRM
Presents the Confirm Printer panel and returns the entered details to the caller.

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL     OPT=CONFIRM 

                [ USERID=userid ]

Confirms the printer name, number of copies, hold and keep settings required to satisfy a print request. The Confirm
Printer panel is presented with the fields set to the values last used by the user.

You can modify any of the fields. The Printer Name field supports prompting. When you confirm the details by pressing
Enter, the information is returned to the caller.

Operands:
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OPT=CONFIRM
Specifies that the Confirm Printer panel is to be presented.

USERID=userid
Specifies the user ID of the user whose last used printing details are to be used to prime the fields on the Confirm
Printer panel. The default is the user ID set in the system variable &USERID.

Return Codes:

0
$PSCALL completed successfully. The following variables are set:
&$PSPRTNAME

Printer name
&$PSCOPIES

Number of copies
&$PSHOLD

Hold setting, YES or NO
&$PSKEEP

Keep setting, YES or NO
4

$PSCALL completed successfully. The request was denied. &SYSMSG is set to an information message and &
$PSFDBK is set to the following value:
23

CANCEL command was executed
8

An error occurred. &SYSMSG is set to an error message.

Examples: OPT=CONFIRM

& CONTROL SHRVARS =($PS)

-EXEC $PSCALL OPT=CONFIRM

&CONTROL SHRVARS =($PS)

-EXEC $PSCALL OPT=CONFIRM USERID=USER01

$PSCALL OPT=DELETE
Deletes a print request from the spool.

&CONTROL NOSHRVARS

-EXEC $PSCALL   OPT=DELETE 

                REQ=n

Deletes a print request from the spool. The request to be deleted must have a status of HELD, HELD-ERROR, DIRECT-
ERR or QUEUED.

Operands:

OPT=DELETE
Specifies that a print request is to be deleted from the spool.

REQ=n
Specifies the number of the print request to be deleted.
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Return Codes:

0
$PSCALL completed successfully.

4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to one of the following values:
1

User not authorized for the request.
18

Print request not found on the spool.
21

The print request is locked by the system or another user.
22

Status of the print request was not HELD, HELD-ERROR, DIRECT-ERR or QUEUED.
8

An error occurred. &SYSMSG is set to an error message.

Example: OPT=DELETE

& CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=DELETE REQ=915

$PSCALL OPT=HEADER
Adds header lines to an open print request.

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL    OPT=HEADER

                 REQ=n

               [ SKIP={ 0 | 1 | 2 | 3 }  ]

               [ USCORE={ 1 | 2 } ]

               [ ALIGN={ LEFT | RIGHT | CENTER }  ]

               [ BOLD={ YES | NO } ]

               [ TOTAL=n ]

Prints a heading at the top of each page of output for a print request. The lines of text that are to be printed as the heading
on each page need only be specified once, rather than each time a new page is requested. The header lines will be
printed at the top of each new page.

Operands:

OPT=HEADER
Specifies that header lines are to be added to an open print request.

REQ=n
Specifies the number of the print request to which the header lines are to be added.

SKIP={ 0 | 1 | 2 | 3 }
Specifies the number of lines to be advanced before printing each header line. The default is 1.
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USCORE={ 1 | 2 }
Specifies whether the text in each header line is to be underlined:
1

Specifies that text excluding the blanks between words is to be underlined.
2

Specifies that text including the blanks between words is to be underlined.
ALIGN={ LEFT | RIGHT | CENTER }

Specifies whether the text in each header line is to be aligned. The length used to align the text is the value
defined in the Columns per Page field (width) for the printer.

BOLD={ YES | NO }
Specifies whether the text in each header line is to be bolded. The default is NO.

TOTAL=n
Specifies the number of variables containing header lines that are to be added to the print request. The valid
range is 1 to 30. The default is 1.

Variables:

&$PSDATAn
Must be set to the header line of header text that is to be printed. n must be in the range 1 to 30. To print the page
number in the heading, the variable must contain the characters &$PSP#.

Return Codes:

0
$PSCALL completed successfully.

4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to the following value:
17

The print request is not open.
8

An error occurred. &SYSMSG is set to an error message.

Example: OPT=HEADER

&CONTROL SHRVARS=($PS) 

&TEMP = &CONCAT & $PSP# 

&$PSDATA1 = &ASISTR Page=&TEMP

-EXEC $PSCALL OPT=HEADER REQ=342 SKIP=0 BOLD=NO TOTAL=1

&$PSDATA1 = &STR Title Line 1 

&$PSDATA2 = &STR Title Line 2 

-EXEC $PSCALL OPT=HEADER REQ=342 SKIP=1 BOLD=YES TOTAL=2

Notes:

When OPT=HEADER is specified, the header data passed is appended to the current header. If the previous call was
not an OPT=HEADER, this will reset the header. This option allows a print request to contain numerous headers. The
maximum number of text lines per header is 30.

A header is only physically printed when a form feed is done as the result of SKIP=NEWPAGE being specified on an
OPT=PUT call, or when the lines per page defined for the printer is reached.
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$PSCALL OPT=HOLD
Holds a print request.

&CONTROL NOSHRVARS

-EXEC $PSCALL   OPT=HOLD 

                REQ=n

Holds a print request so that it is not printed until released. The request to be held must have a status of BUILD or
QUEUED.

Operands:

OPT=HOLD
Specifies that a print request is to be held.

REQ=n
Specifies the number of the print request to be held.

Return Codes:

0
$PSCALL completed successfully.

4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to one of the following values:
1

User not authorized for the request.
8

Print request not found on the spool.
21

The print request is locked by the system or another user.
22

Status of the print request was not BUILD or QUEUED.
8

An error occurred. &SYSMSG is set to an error message.

Example: OPT=HOLD

&CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=HOLD REQ=2345

$PSCALL OPT=INFO
Returns printer, form or setup information. Optionally, presents a list of printers, forms, or setups from which a selection is
made.

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL   OPT=INFO

                INFO=PRINTER

                PRINTER={ printer name | prefix? | ? }

              [ TYPE={ JES | VTAM | EXIT | ALIAS } ]
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-EXEC $PSCALL   OPT=INFO

                INFO=FORM

                FORM={ form name | prefix? | ? }

-EXEC $PSCALL   OPT=INFO

                INFO=SETUP

                SETUP={ setup name | prefix? | ? }

-EXEC $PSCALL   OPT=INFO

                INFO=USER

              [ USERID=userid ]

Validates a printer, form or setup name entered on a panel, or provides a list of valid values for a printer, form or setup
field, from which a selection is made. This option also enables you to determine the name of a user's default printer. The
information returned regarding the printer, form, or setup, could be used to determine how to format the output for a print
request.

Operands:

OPT=INFO
Specifies that definition information is to be returned.

INFO={ PRINTER | FORM | SETUP | USER }
Specifies the type of information to be returned.
PRINTER

Returns information from a printer definition.
FORM

Returns information from a form definition.
SETUP

Returns information from a setup definition.
USER

Returns the name of the user's default printer.
PRINTER={ printer name | prefix? | ? }

Specifies the name of the printer. If a prefix followed by a question mark is specified, a Printer List is presented
from which a selection is made. The list will contain all printers with names starting with the specified prefix. If a
question mark is specified, a Printer List containing all the defined printers is presented.

TYPE={ JES | VTAM | EXIT | ALIAS }
Specifies the type of printers to be displayed in the Printer List. This operand is ignored if the PRINTER operand
is not set to a question mark, or a prefix followed by a question mark.

FORM={ form name | prefix?| ? }
Specifies the name of the form. If a prefix followed by a question mark is specified, a Form List is presented from
which a selection is made. This list will contain all forms with names starting with the specified prefix. If a question
mark is specified, a Form List containing all the defined forms is presented.

SETUP={ setup name | prefix? | ? }
Specifies the name of the setup. If a prefix followed by a question mark is specified, a Setup List is presented
from which a selection is made. This list will contain all setups with names starting with the specified prefix. If a
question mark is specified, a Setup List containing all the defined setups is presented.

USERID=userid
Specifies the user ID for which the default printer is to be returned. If the INFO operand is set to USER and
USERID is not specified, the default printer for the user ID set in the system variable &USERID, is returned.

Return Codes:
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&RETCODE = 0
$PSCALL completed successfully. The variables returned are as follows:
&$PSPRTNAME

Printer name.
&$PSPRTRNAME

Name of the printer for which the printer is an alias, if the printer type is ALIAS.
&$PSPRTTYPE

Printer type: JES, VTAM, EXIT or ALIAS.
&$PSPRTRTYPE

Printer type of the printer for which the printer is an alias, if the printer type is ALIAS.
&$PSPRTCASE

Lower case flag: YES or NO.
&$PSPRTDESC

Description of the printer.
&$PSPRTLLIMIT

Line limit.
&$PSPRTDEST

JES remote destination name if the printer type is JES.
&$PSPRTCLASS

JES output class if the printer type is JES.
&$PSPRTLUNAME

VTAM defined network name for the printer if the printer type is VTAM.
&$PSPRTEXIT

Name of a printer exit if the printer type is EXIT.
&$PSPRTEXDATA

Printer exit data if the printer type is EXIT.
&$PSPRTLOGMOD

Name of an entry in the logmode table if the printer type is VTAM.
&$PSFORMNAME

Form name.
&$PSFORMDESC

Description of the form.
&$PSFORMLINES

Maximum number of lines to be printed per page.
&$PSFORMCOLS

Maximum number of columns to be printed per page.
&$PSFORMBANR

The banner page flag (*DEFAULT or *NONE), or the name of a banner exit NCL procedure.
&$PSSETUPNAME

Setup name.
&$PSSETUPDESC

Description of the setup.
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&RETCODE = 4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to one of the following values:
2

Printer not defined
4

No printers defined with the specified prefix and/or type
5

Printer not selected from Printer List
6

Form not defined
8

No forms defined with the specified prefix
9

Form not selected from Form List
10

Setup not defined
12

No setups defined with the specified prefix
13

Setup not selected from Setup List
14

Default printer not defined for specified user ID
&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Examples: OPT=INFO

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=INFO INFO=PRINTER PRINTER=?

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=INFO INFO=PRINTER PRINTER=FLOOR5

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=INFO INFO=PRINTER TYPE=JES PRINTER=?

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=INFO INFO=FORM FORM=AREA1?

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=INFO INFO=SETUP SETUP=TPAPER

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=INFO INFO=USER USERID=USER01

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=INFO INFO=USER

Notes:

When the INFO operand is set to USER or PRINTER, all of the variables returned for return code 0 are set. When INFO
is set to FORM, only the variables starting with the characters $PSFORM and $PSSETUP are set and the others are null.
When INFO is set to SETUP, only the variables starting with the characters $PSSETUP are set and the others are null.

When variable &$PSPRTTYPE is set to JES, EXIT or VTAM, variables &$PSPRTRNAME and &$PSPRTRTYPE are null.

 1294



 Netmaster® Shared Content Library 12.2

$PSCALL OPT=MODIFY
Modifies a print request that is on the spool.

&CONTROL NOSHRVARS

-EXEC $PSCALL   OPT=MODIFY 

                REQ=n

Presents the print request panel allowing the request to be modified. You can modify the destination, number of copies,
keep flag and priority, if authorized. You cannot modify a request with the status of WAIT, PRINTING, BUILD-PRT, or
DIRECT-ERR.

When the print request panel is terminated by the user entering the FILE or CANCEL command (or pressing the function
key to which those commands are assigned), control is returned to the NCL procedure that executed $PSCALL.

Operands:

OPT=MODIFY
Specifies that a print request is to be modified.

REQ=n
Specifies the number of the print request to be modified.

Return Codes:

&RETCODE = 0
$PSCALL completed successfully.

&RETCODE = 4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to one of the following:
1

User not authorized for the request
18

Print request not found on the spool
21

Print request locked by the system or another user
22

Status of the print-request was PRINTING, BUILD-PRT or DIRECT-ERR
&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Example: OPT=MODIFY

&CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=MODIFY REQ=23

$PSCALL OPT=OPEN
Opens a print request.

&CONTROL SHRVARS=($PS)

To open a print request for a printer that is defined to PSM:
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-EXEC $PSCALL   OPT=OPEN

                DEST=PSM

              [ PRINTER=printer name ]

              [ USERID=userid ]

              [ JESCLASS=class ]

              [ VTAMLOG=logmode ]

              [ FORM=form name ]

              [ SETUP=setup name ]

              [ LOWCASE={ YES | NO } ]

              [ LINES=n ]

              [ COLS=n ]

              [ BANNER={ *DEFAULT | *NONE | proc name } ]

              [ JESFORM=JES Form name ]

              [ JESFCB=JES FCB name ]

              [ JESUCS=JES UCS code ]

              [ JESPGM=JES PGM name ]

              [ EXITDATA=c ]

              [ COPIES=n ]

              [ PRTY=n ]

              [ HOLD={ YES | NO } ]

              [ KEEP={ YES | NO } ]

To open a print request for a printer that is not defined to PSM and is a JES printer:

-EXEC $PSCALL   OPT=OPEN

                DEST=JES

              [ JESDEST=destid.userid ]

              [ JESCLASS=class ]

              [ FORM=form name ]

              [ SETUP=setup name ]

              [ LOWCASE={YES | NO } ]

              [ LINES=n ]

              [ COLS=n ]

              [ BANNER={ *DEFAULT | *NONE | proc name } ]

              [ JESFORM=JES Form name ]

              [ JESFCB=JES FCB name ]

              [ JESUCS=JES UCS code ]

              [ JESPGM=JES PGM name ]

              [ COPIES=n ]

              [ PRTY=n ]

              [ HOLD={YES | NO} ]

              [ KEEP={YES | NO} ]

To open a print request for a printer that is not defined to PSM and is a VTAM printer:

-EXEC $PSCALL   OPT=OPEN

                DEST=VTAM

                VTAMLU=luname

              [ VTAMLOG=logmode ]
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              [ FORM=form name ]

              [ SETUP=setup name ]

              [ LOWCASE={ YES | NO } ]

              [ LINES=n ]

              [ COLS=n ]

              [ BANNER={ *DEFAULT | *NONE | proc name } ]

              [ COPIES=n ]

              [ PRTY=n ]

              [ HOLD={YES | NO} ]

              [ KEEP={YES | NO} ]

Allocates a print request number and opens it. You can then add output to the request using the PUT option.

Operands:

• OPT=OPEN

Specifies that a print request is to be opened.

DEST={ PSM | JES | VTAM }
Specifies the type of output destination.
PSM

Indicates the printer is defined to PSM.
JES

Indicates the printer is not defined to PSM and is a JES printer.
VTAM

Indicates the printer is not defined to PSM and is a VTAM printer.
PRINTER=printer name

Specifies the name of the printer on which the request is to be printed.
USERID=userid

Specifies the user ID that is to be the owner of the print request. If not specified, the user ID set in the &USERID
system variable will be the owner of the request. If the DEST operand is set to PSM and the PRINTER operand is
not specified, this operand specifies the user ID whose default printer is the printer on which the request is to be
printed. If a user ID is not specified, the default printer for the user ID set in the &USERID system variable is used.

JESDEST=destid.userid
Specifies the JES2 or JES3 remote destination of the printer on which the request is to be printed. destid is the
remote destination name and userid is the remote user ID. userid is optional but, if specified, destid must also be
specified.

JESCLASS=class
Specifies the JES2 or JES3 output class. If the DEST operand is set to JES and an output class is not specified,
the output class defined in the defaults definition is used. If DEST is set to PSM, this class, if specified, is used
instead of that defined in the printer definition.

VTAMLU=luname
Specifies the VTAM defined network name of the printer on which the request is to be printed.

VTAMLOG=logmode
Specifies the name of an entry in the LU's logmode table which is to be used for the session. If the DEST operand
is set to VTAM and a logmode is not specified, the LU's default logmode entry is used. If DEST is set to PSM, this
logmode, if specified, is used instead of that defined in the printer definition.
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FORM=form name
Specifies the name of the form definition to be used. If the DEST operand is set to JES or VTAM, the default is
that defined in the defaults definition. If DEST is set to PSM, this form name, if specified, is used instead of that
defined in the printer definition.

SETUP=setup name
Specifies the name of the setup definition to be used. This setup name is used instead of that defined in the form
definition.

LOWCASE={ YES | NO }
Specifies whether the printer supports lower case characters. If the DEST operand is set to PSM, the value of this
operand is used instead of that defined in the printer definition. If DEST is set to JES or VTAM, the default is that
defined in the defaults definition.

LINES=n
Specifies the maximum number of lines to be printed per page. The range is 0 to 999. If there is no limit to the
number of lines per page (that is, the paper is continuous), 0 must be specified. If the DEST operand is set to
PSM, the value of this operand is used instead of that defined in the form definition. If the DEST operand is set to
JES or VTAM, the default is that defined in the defaults definition.

COLS=n
Specifies the maximum number of columns to be printed per page. The range is 1 to 256. If the DEST operand is
set to PSM, the value of this operand is used instead of that defined in the form definition. If the DEST operand is
set to JES or VTAM, the default is that defined in the defaults definition.

BANNER={ *DEFAULT | *NONE | proc name }
Specify *DEFAULT if the default banner page is to be printed, *NONE if no banner page is to be printed, or the
name of an NCL procedure which is to be executed as a banner exit. If the DEST operand is set to PSM, the
value of this operand is used instead of that defined in the form definition. If the DEST operand is set to JES or
VTAM, the default is that defined in the defaults definition. The banner exit is described in the following pages of
this section.

JESFORM=JES form name
Specifies the name of a JES form that is to be used when processing the SYSOUT data set. It the DEST operand
is set to PSM, this JES form name is used instead of that defined in the form definition. This operand is ignored if
the printer specified is not a JES printer.

JESFCB=JES FCB name
Specifies the name of a JES FCB (forms control buffer) that is to be used when processing the SYSOUT data set.
If the DEST operand is set to PSM, this JES FCB name is used instead of that defined in the form definition. This
operand is ignored if the printer specified is not a JES printer.

JESUCS=JES UCS code
Specifies the JES UCS (universal character set) code to be associated with the SYSOUT data set. If the DEST
operand is set to PSM, this JES UCS code is used instead of that defined in the form definition. This operand is
ignored if the printer specified is not a JES printer.

JESPGM=JES PGM name
Specifies the JES PGM (program) name to be associated with the SYSOUT data set. If the DEST operand is set
to PSM, this JES PGM name is used instead of that defined in the form definition. This operand is ignored if the
printer specified is not a JES printer.

EXITDATA=c
Specifies exit data that is to be passed to the printer exit NCL procedure instead of that defined in the printer
definition. Exit data is from 1 to 120 characters long and must be quoted if it contains imbedded blanks. This
operand is ignored if the DEST operand is set to JES or VTAM.

COPIES=n
Specifies the number of copies to be printed. The range is 1 to 255; the default is 1.
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PRTY=n
Specifies a priority for the print request. The range is 1 to 99. The highest priority is 1 and the lowest is 99; the
default is 50. Print requests for a printer will be printed in priority order starting with priority 1.

HOLD={ YES | NO }
Specifies whether the print request is to be assigned a status of HELD when closed (that is, will not be printed
until released). The default is NO.

KEEP={ YES | NO }
Specifies whether the print request is to be kept after being printed. The default is NO.

Return Codes:

&RETCODE = 0
$PSCALL completed successfully. &$PSREQ# is set to the 4-digit request number allocated by the system.

&RETCODE = 4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to one of the following values:
2

Printer not defined
6

Form not defined
10

Setup not defined
14

Default printer not defined for specified user ID
20

JES printing not supported on operating system
&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Example: OPT=OPEN

&CONTROL SHRVARS=($PS) 

-EXEC $PSCALL OPT=OPEN DEST=PSM PRINTER=FLOOR5

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=OPEN DEST=JES JESDEST=RMT15 JESCLASS=F +

       LOWCASE=NO LINES=60 COLS=80

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=OPEN DEST=PSM USERID=USER01 COPIES=2 +

       PRTY=3

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL OPT=OPEN DEST=VTAM VTAMLU=PLUA01 HOLD=YES

$PSCALL OPT=PUT
Adds output (data that is to be printed) to a print request.

&CONTROL SHRVARS=($PS)

-EXEC $PSCALL   OPT=PUT

                REQ=n

 1299



 Netmaster® Shared Content Library 12.2

              [ SKIP={ 0 | 1 | 2 | 3 | NEWPAGE } ]

              [ USCORE={ 1 | 2 }]

              [ ALIGN={ LEFT | RIGHT | CENTER } ]

              [ BOLD={ YES | NO } ]

              [ TOTAL=n ]

Adds output to an open print request. The output is added to the spool for the specified print request number.

Operands:

OPT=PUT
Specifies that lines of output are to be added to a print request.

REQ=n
Specifies the number of the print request to which the output is to be added.

SKIP={ 0 | 1 | 2 | 3 | NEWPAGE }
Specifies the number of lines to be advanced before printing each line of output. NEWPAGE specifies advance to
a new page before printing each line of output. The default is 1.

USCORE={ 1 | 2 }
Specifies whether the text in each line of output is to be underlined:
1

Specifies that text excluding the blanks between words is underlined.
2

Specifies that text including the blanks between words is underlined.
{ LEFT | RIGHT | CENTER }

Specifies whether the text in each line of output is to be aligned. The length used to align the text is the value
defined in the Columns per Page field (width) for the printer.

BOLD={ YES | NO }
Specifies whether the text in each line of output is to be bolded. The default is NO.

TOTAL=n
Specifies the number of variables containing lines of output that are to be printed. Range is 1 to 99999. The
default is 1.

Variables:

&$PSDATAn
Must be set to the line of output to be printed. n must be in the range 1 to 99999. If the length of this variable is
greater than the value defined in the Columns per Page field (width) for the printer, the line of output is truncated.

Return Codes:

&RETCODE = 0
$PSCALL completed successfully.

&RETCODE = 4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to the following value:
17 Print request not open

&RETCODE = 8
An error occurred. &SYSMSG is set to an error message.

Examples: OPT=PUT
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&CONTROL SHRVARS=($PS) 

&$PSDATA1 = &STR This is a line of print data 

&$PSDATA2 = &STR This is another line of data 

-EXEC $PSCALL OPT=PUT REQ=5 TOTAL=2

&CONTROL SHRVARS=($PS)  

&$PSDATA1 = &STR This is the report heading 

-EXEC $PSCALL OPT=PUT REQ=150 SKIP=NEWPAGE ALIGN=CENTER +

         BOLD=YES

&CONTROL SHRVARS=($PS)

&$PSDATA1 = &STR Date:&DATE4 

-EXEC $PSCALL OPT=PUT REQ=5678 SKIP=2 ALIGN=RIGHT

&CONTROL SHRVARS=($PS)

&$PSDATA1 = &ASISTR  Name Description

-EXEC $PSCALL OPT=PUT REQ=2323 SKIP=3 USCORE=1

$PSCALL OPT=QUEUE
Presents the Output Queue.

&CONTROL NOSHRVARS

-EXEC $PSCALL   OPT=QUEUE

              [ USERID={ userid | prefix* } ]

              [ PRINTER={ printer name | prefix* } ]

Presents the Output Queue showing print requests that are currently on the spool. When the Output Queue is terminated
by the user entering the EXIT or RETURN command (or pressing the Function key to which those commands are
assigned), control is returned to the NCL procedure that executed $PSCALL.

Operands:

OPT=QUEUE
Specifies the Output Queue is to be presented.

USERID={ userid | prefix* }
Specifies the user ID of the user whose print requests are to be displayed on the Output Queue. For the Output
Queue to be displayed with print requests for users whose user ID starts with a particular prefix, specify the prefix
followed by an asterisk (*).

PRINTER={ printer name | prefix* }
Specifies the PSM printer name, JES remote destination, or VTAM defined network name (LU name), at which
print requests to be displayed on the Output Queue are to be printed. For the Output Queue to be displayed with
print requests for printers which the name, JES remote destination, or VTAM defined network name, starts with a
particular prefix, specify the prefix followed by an asterisk (*).

Return Codes:

&RETCODE = 0
$PSCALL completed successfully. &$PSFDBK may be set to the following value:
RETURN command entered (or the Function key to which it is assigned was pressed)

&RETCODE = 4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to the following value:
User not authorized for the request

&RETCODE = 8
An error occurred. &SYSMSG is set to an error message.
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Examples: OPT=QUEUE

&CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=QUEUE

&CONTROL NOSHRVARS

-EXEC $PSCALL OPT=QUEUE USERID=ZXPSD

&CONTROL NOSHRVARS

-EXEC $PSCALL OPT=QUEUE USERID=ZXP*

&CONTROL NOSHRVARS

-EXEC $PSCALL OPT=QUEUE PRINTER=FLOOR5

&CONTROL NOSHRVARS

-EXEC $PSCALL OPT=QUEUE USERID=ZXPSD PRINTER=FLOOR5

$PSCALL OPT=RELEASE
Releases a held print request.

&CONTROL NOSHRVARS

-EXEC $PSCALL OPT=RELEASE 

              REQ=n

To release a print request for printing that is held on the spool. The request to be released must have a status of BUILD-
HELD, HELD, or HELD-ERROR.

Operands:

OPT=RELEASE
Specifies that a print request is to be released for printing.

REQ=n
Specifies the number of the print request to be released.

Return Codes:

&RETCODE = 0
$PSCALL completed successfully.

&RETCODE = 4
$PSCALL completed successfully. The request was denied. &SYSMSG is set to an error message and &
$PSFDBK is set to one of the following values:
1

User not authorized for the request
18

Print request not found on the spool
21

Print request locked by the system or another user
22

Status of the print request was not BUILD-HELD, HELD or HELD-ERROR
&RETCODE = 8

An error occurred. &SYSMSG is set to an error message.

Example: OPT=RELEASE
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&CONTROL NOSHRVARS 

-EXEC $PSCALL OPT=RELEASE REQ=4555

Banner Exit
A banner exit is an installation-written NCL procedure. The banner exit allows you to tailor the banner page printed at the
front of the output for a print request. The banner exit is executed by the system before printing the output for a request.

It is passed information regarding the print request, and can pass back to the system the information that is to be printed
on the banner page.

The variables passed to the banner exit by the system are as follows:

&$PSUSERID
The user ID of the user who generated the print request.

&$PSREQ#
The number of the print request.

&$PSREQDATE
The date the print request was generated in the format DD-MMM-YYYY.

&$PSREQTIME
The time the print request was generated in the format HH.MM.SS.

The variables the banner exit can set are as follows:

&$PSBANCNT
Must be set to the number of &$PSDATAn variables containing text that is to be printed on the banner page. The
range is 1 to 999.

&$PSDATAn
May be set to the line of text to be printed on the banner page. n must be in the range 1 to 999.

&$PSSKIPn
Indicates the number of lines to be advanced before printing the line of text specified in the corresponding &
$PSDATAn variable. Valid values are 0, 1, 2, 3. The default is 1. n must be in the range 1 to 999.

&$PSUSCORn
Indicates whether the text specified in the corresponding &$PSDATAn variable is to be underlined. n must be in
the range 1 to 999. Valid values are 1 and 2, where 1 specifies text excluding blanks between words is underlined,
and 2 specifies the text including blanks between words is underlined.

&$PSALIGNn
Indicates where text specified in the corresponding &$PSDATAn variable is to be aligned. The variable n must be
in the range 1 to 999. Valid values for this variable are LEFT, RIGHT, and CENTER. The line length used to align
text is the value defined in the Columns per Page field (width), for the printer.

&$PSBOLDn
Indicates whether text specified in the corresponding &$PSDATAn variable is to be bolded. The variable n must
be in the range 1 to 999. Valid values for this variable are NO and YES. The default is NO.

Printer Exit Interface
A printer exit is an installation-written NCL procedure. The printer exit enables the implementation of output destinations
other than JES or VTAM, for example, a mailing system or a file.

When a print request that has a destination of a printer exit is closed or released, the printer exit is executed by the
system to perform initialization processing, then once for each line of data and finally to perform termination processing.

The variables passed to the printer exit by the system are as follows:
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&$PSACTION
This variable is set to indicate the processing that is to be performed. This variable is set to one of the following
values:
INIT

Initialization processing is to be performed
DATA

Data line processing is to be performed
TERM

Termination processing is to be performed
&$PSTERM

This variable is set to indicate the type of termination when the &$PSACTION variable is set to TERM. This
variable is set to one of the following values:
NORMAL

Normal termination
EXIT

Terminated by printer exit setting return code 8
CANCEL

Print request canceled by the procedure sending the output
&$PSEXITDATA

This variable is set to the exit data defined in the printer definition. Exit data in the printer definition is overridden
on the OPEN call to $PSCALL.

&$PSUSERID
This variable is set to the user ID of the user who generated the print request.

&$PSREQ#
This variable is set to the number of the print request.

&$PSREQDATE
This variable is set to the date the print request was generated in the format DD-MMM-YYYY.

&$PSREQTIME
This variable is set to the time the print request was generated in the format HH.MM.SS.

&$PSDATA
This variable is set to the line of data that is to be processed.

&$PSSKIP
This variable is set to the skip amount specified for the line of data. Valid values are NEWPAGE, 0, 1, 2, and 3.

&$PSUSCORE
This variable is set to the underline setting specified for the line of data. Valid values are 1 and 2.

&$PSBOLD
This variable is set to the bold setting specified for the line of data. Valid values are YES and NO.

The variables that is set by the printer exit are as follows:

&$PSUSRDc
These variables is set to user data, where c is 1 to 5 alphanumeric and/or national characters. These variables
are never set or cleared by the system, therefore must be completely managed by your installation.

The system variable &RETCODE is set by the printer exit as follows:

0
Continue processing.
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8
An error occurred. Terminate processing and set the status of the print request on the spool to HELD-ERROR or
DIRECT-ERR. &SYSMSG is set to an error message that is to be written to the activity log and stored in the error
message field in the printer request.

CAICCI Interface
This section describes how you can use NCL to connect to the Common Communications Interface (CAICCI). CAICCI
is a Broadcom program-to-program communication protocol. You can use CAICCI to communicate with other Broadcom
products that use CAICCI.

NOTE
For more information about CAICCI, see the Common Components and Services documentation.

$CACCI OPT=INIT
Requests communication with CAICCI. After this call has successfully executed, &$CACCIID is set with a value to be
used on subsequent calls to identify this CAICCI registration.

&CALL PROC=$CACCI PARMS=(OPT=INIT,

                         NAME=name)

Operands:

NAME=name
Defines the caller. This operand must be a unique name within a system for RECEIVE and within a product region
for other calls, e.g. SEND or INQUIRE. The name is not visible on the SYSVIEW CCI Receivers panel until a
RECEIVE is issued.
Limits: 1 to 20 mixed case characters, numbers, spaces, and special characters. Special characters require
quotes.

NOTE
When the NCL process ends, registration with CCI for this name is automatically terminated if it is still active.
The &$CACCIID value is only usable within the process, including procedures invoked by &CALL. It cannot be
used by another process.

$CACCI OPT=INQUIRE
Requests that CAICCI provide a list of eligible receivers in an MDO mapped by $NMMPCCI.

&CALL PROC=$CACCI PARMS=(OPT=INQUIRE,

                         ID=cci_id,

                         NAME=name,

                         [SYSID=sysid,]

                         MDO=mdoname,

                         SHARE=(mdoname>))

Operands:

ID=cci_id
Specifies the identifier returned in &$CACCIID from an earlier CCI INIT call.

NAME=name
Specifies a mask that only returns receivers with names that match this value.
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Limits: 1 to 20 mixed case characters, including numbers, spaces, special characters, and asterisks to allow for
pattern matching. Special characters require quotes.

SYSID=sysid
Specifies the ID of the system from which to retrieve the receiver. The ID can be a mask that only returns
receivers with IDs that match this value. If omitted, only receiver IDs on the local system are selected.
Limits: 1 to 8 characters, including asterisks to allow for pattern matching (see $CACCI Example)

MDO=mdoname
Specifies the name of the MDO to return the results, and is mapped by $NMMPCCI.

SHARE=(mdoname>)
Specifies MDO to be shared with the called procedure. The data in the MDO mdoname can be seen by the calling
procedure.

Notes:

The map for the returned MDO is as follows:

--<LK0(2,1) TAGS(EXPLICIT)>--

$NMMPCCI DEFINITIONS ::= BEGIN

Inquire ::= SEQUENCE

{

  numReceivers    <<1>>  INTEGER,

  cciReceivers    <<2>>  SEQUENCE OF <<3>> Receiver OPTIONAL

}

Receiver ::= SEQUENCE

{

  receiverID <<4>> ID,

  remote <<5>> BOOLEAN,

  active <<6>> BOOLEAN,

  messagesQueued <<7>> INTEGER

}

ID ::= SEQUENCE

{

  name <<8>> GraphicString (SIZE(1..20)),

  sysID <<9>> GraphicString (SIZE(1..8)) OPTIONAL

}

END

$CACCI OPT=RECEIVE
Requests that CAICCI receive data. Data arrives attached to a NOTIFY event until either a CANCEL or TERM is issued,
or the NCL procedure terminates. The data is sent to the process-dependent request queue and read by the &INTREAD
verb.

&CALL PROC=$CACCI PARMS=(OPT=RECEIVE,

                         ID=cci_id,

                        [NAME=name,]

                        [SYSID=sysid])

Operands:

ID=cci_id
Specifies the identifier returned in $CACCIID from an earlier CCI INIT call.
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NAME=name
Identifies the name of an eligible sender. If omitted, data from any sender is eligible for this request. The name is
visible on the SYSVIEW CCI Receivers panel in the SenderId column.
Limits: 1 to 20 mixed case characters, numbers, spaces, and special characters. Special characters require
quotes.

SYSID=sysid
Specifies the system ID of the sender from which to receive data. The SYSID is visible on the SYSVIEW CCI
Receivers panel in the SSysId column.

Notes:

Use &INTREAD TYPE=REQ or TYPE=ANY to read the data. If a timeout occurs on &INTREAD, the RECEIVE is not
canceled and a subsequent &INTREAD can still read the data.

NOTE
See the Notes in the description for &INTREAD for details of the mapped data object $INT.

The notify message for the RECEIVE is located in $INT.TEXT and the data is in $INT.USERMDO. The notify message
format is as follows:

N00101 NOTIFY: CCI EVENT: RECEIVE RESOURCE: ID=cci_id

LCLNAME=local_name RSYSID=remote_sysid RMTNAME=remote_name

RC=return_code

If the return code is not zero, RECEIVE is terminated and must be reissued. The following fields are appended to the
message:

• ERR=error code
• ERRX=extended error code
• DESC=error description

Always check the message text before reading the data because the INTQUE OCS command can also be used to satisfy
the &INTREAD.

$CACCI OPT=SEND
Requests that CAICCI send data to a registered receiver.

&CALL PROC=$CACCI PARMS=(OPT=SEND,

                         ID=cci_id,

                         NAME=name,

                        [SYSID=sysid,]

                        [WAIT={YES | TARGET},]

                         DATA=data)

Operands:

ID=cci_id
Specifies the identifier returned in $CACCIID from an earlier CCI INIT call.

NAME=name
Specifies a receiver to send to.
Limits: 1 to 20 mixed case characters, numbers, spaces and special characters. Special characters require
quotes.
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SYSID=sysid
Specifies the system ID of a receiver to send to. This operand is not required if the receiver is active on the same
system.

WAIT={YES | TARGET}
Specifies when the request is complete:

• YES means the SEND completes when the data is outbound from the local system.
• TARGET means that the SEND completes when the targeted receiver has received the data. TARGET is the

same as YES for a local receiver.

DATA=data
Specifies the data to send.
Limits: 1 to 256 bytes

NOTE
If the data contains spaces or special characters, you can use the &ZQUOTE built-in function.

Examples:

&TEXT = &ZQUOTE This is a test

&CALL PROC=$CACCI PARMS=(OPT=SEND,+

ID=&MYTEST,+

NAME=FRED,+

SYSID=A11SENF,+

WAIT=TARGET,+

DATA=&TEXT)

$CACCI OPT={TERM TERMINATE}
Requests that CAICCI terminate a registered receiver. When you request TERMINATE, you cannot use the $CACCIID
value again, any RECEIVE open is terminated. You cannot RECEIVE, INQUIRE, or SEND until you issue an INIT call
again.

&CALL PROC=$CACCI PARMS=(OPT={TERM | TERMINATE},

                         ID=cci_id)

Operands:

ID=cci_id
Specifies the identifier returned in $CACCIID from an earlier CCI INIT call.

$CACCI OPT=CANCEL
Requests that CAICCI cancel a previously registered receiver ID. When you CANCEL, you are only canceling a particular
RECEIVE, but you can still issue INQUIRE, SEND or RECEIVE again.

&CALL PROC=$CACCI PARMS=(OPT=CANCEL,

                         ID=cci_id,

                         [NAME=name,]

                         [SYSID=sysid])

Operands:
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ID=cci_id
Specifies the identifier returned in $CACCIID from an earlier CCI INIT call.

NAME=name
Identifies the sender’s name, if one was specified on the RECEIVE. If omitted, any outstanding receive-any
statement (RECEIVE with no NAME=) is canceled.
Limits: 1 to 20 mixed case characters, numbers, spaces, and special characters. Special characters require
quotes.

SYSID=sysid
Specifies the system ID of the sender, if one was specified on the RECEIVE call.

NOTE
The optional NAME and SYSID operands should match those on the RECEIVE being canceled. If you issue
RECEIVE with no NAME or SYSID specified (that is, RECEIVE any), then the CANCEL should be the same. If
you requested to RECEIVE only from a named sender on a particular system, then the same name and system
should be specified on CANCEL.

Return Codes and Variables
The following table shows the meanings of the return codes:

Return Code Meaning Variables Returned Variable Contents
0 Successful &$CACCID

(from INIT call only)
ID to be used in subsequent
CANCEL, INQUIRE, RECEIVE,
SEND, or TERMINATE calls

4 CAICCI is inactive
8 CAICCI logic error
12 Abend has occurred, the system abend code is in the extended error code
16 CAICCI unrecoverable problem
20 CAICCI invalid PLIST
32 CAICCI error
72 Invalid OPT parameter

The following table shows the range of error codes to which the returned variables apply and what variables are set,
depending on the value of &RETCODE (return code):

Return Code Meaning Variables Returned Variable Contents
&$CACCIFDBK Feedback code
&$CAERRORCODE CCI error code
&$CAERRCODEX Extended error code

(hexadecimal)

0 - 32 CAICCI return code

&$CAERRORTEXT Error description
&$CAERRORCODE OML error code
&$CAERRORTEXT OML error description
&$CAERRORCOND OML error condition code
&$CAERRORKYWD Keyword causing error

64 OML error - note the variables
and provide information for
Broadcom Support

&$CAERRORVAL Value causing error
68 Invalid OPT parameter &$CAERRORTEXT Error description
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Feedback Codes
The feedback codes set in &$CACCIFDBK are as follows:

Code Option
1 INIT
2 TERM
3 SEND
4 RECEIVE
5 CANCEL
6 INQUIRE

$CACCI Example
The following NCL procedure shows the use of the INIT, INQUIRE, SEND, RECEIVE and TERMINATE functions to create
a simple test of CAICCI within one system. The name of the procedure is MYCCIXMP.

-* Test $CACCI

&I = &SUBSTR &1 1 1

&IF .&I = .C &THEN +

  &GOSUB .CLIENT

&ELSE +

  &GOSUB .SERVER

&EXIT

-* Server side of CCI connection

.SERVER

-* Register with CCI

&CALL PROC=$CACCI PARMS=(OPT=INIT,NAME=MYSERVER)

&IF &RETCODE = 0 &THEN &DO

  &WRITE Server: INIT RC:+

   &RETCODE FB:&CACCIFDBK EC:&$CAERRORCODE ET:&$CAERRORTEXT

  &RETSUB

&DOEND

&SVID = &$CACCIID

-* Start a client to talk to us

&INTCMD -START MYCCIXMP CLIENT

-* Handshake with client

&DOUNTIL .&MSG = .READY OR .&MSG = .ABORT

  &INTREAD TYPE=ANY VARS=MSG

  &WRITE Client sent: &MSG

&DOEND

-* Bail out if client had problems

&IF &MSG = ABORT &THEN &DO

  &WRITE Server: Aborting as requested by client

  &RETSUB

&DOEND

-* Ask CCI for a list of all interested receivers

&CALL PROC=$CACCI
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PARMS=(OPT=INQUIRE,ID=&SVID,NAME=MY**************,+

  MDO=MYMDO) SHARE=(MYMDO>)

&IF &RETCODE = 0 &THEN &DO

  &WRITE Server: INQUIRE RC:+

   &RETCODE FB:&CACCIFDBK EC:&$CAERRORCODE ET:&$CAERRORTEXT

  &RETSUB

&DOEND

-* Display receiver information

&ASSIGN VARS=NUMREC FROM MDO=MYMDO.NUMRECEIVERS

&WRITE Server: &NUMREC receivers found:

&WRITE Server: SYSID Name LclRmt State MsgsQd

&I = 1

&DOWHILE &I <= &NUMREC

  &ASSIGN VARS=SID FROM

MDO=MYMDO.CCIRECEIVERS.{&I}.RECEIVERID.SYSID

  &ASSIGN VARS=NAME FROM

MDO=MYMDO.CCIRECEIVERS.{&I}.RECEIVERID.NAME

 &ASSIGN VARS=REMOTE FROM MDO=MYMDO.CCIRECEIVERS.{&I}.REMOTE

 &ASSIGN VARS=ACTIVE FROM MDO=MYMDO.CCIRECEIVERS.{&I}.ACTIVE

  &ASSIGN VARS=QUEUED FROM

MDO=MYMDO.CCIRECEIVERS.{&I}.MESSAGESQUEUED

  &IF &REMOTE = 1 &THEN &REMOTE = REMOTE

  &ELSE &REMOTE = LOCAL*

  &IF &ACTIVE = 1 &THEN &ACTIVE = ACTIVE**

  &ELSE &ACTIVE = INACTIVE

  &WRITE Server: &SID &NAME &REMOTE &ACTIVE &QUEUED

  -* Send 2 messages to the receivers

&CONTROL NOUCASE

&DATA = &ZQUOTE (Hello from the CCI server)

&CONTROL UCASE

&CALL PROC=$CACCI

PARMS=(OPT=SEND,ID=&SVID,NAME=&NAME,SYSID=&SID,+

  DATA=&DATA)

&IF &RETCODE = 0 &THEN &DO

  &WRITE Server: SEND RC:+

  &RETCODE FB:&CACCIFDBK EC:&$CAERRORCODE ET:&$CAERRORTEXT

  &RETSUB

&DOEND

&CALL PROC=$CACCI PARMS=(DATA='Hello()from the CCI server

again',+

  OPT=SEND,ID=&SVID,NAME=&NAME,SYSID=&SID)

   &IF &RETCODE = 0 &THEN &DO

    &WRITE Server: SEND RC:+

     &RETCODE FB:&CACCIFDBK EC:&$CAERRORCODE ET:&$CAERRORTEXT

    &RETSUB

  &DOEND

  &I = &I + 1

&DOEND

&WRITE

-* Display all messages from the client

&DOUNTIL .&MSG = .FIN

  &INTREAD TYPE=ANY STRING=(MSG)

  &WRITE Client: &MSG
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&DOEND

-* Terminate our CCI connection

&CALL PROC=$CACCI PARMS=(OPT=TERMINATE,ID=&SVID)

&IF &RETCODE = 0 &THEN &DO

  &WRITE Server: TERM gave:,

    &RETCODE &CACCIFDBK &$CAERRORCODE &$CAERRORTEXT

  &RETSUB

&DOEND

&RETSUB

-* Client side of CCI connection

.CLIENT

-* Register with CCI

&CONTROL NOUCASE

&CLIENT = &ZQUOTE MY Client .Do_Do

&CONTROL UCASE

&CALL PROC=$CACCI PARMS=(OPT=INIT,NAME=&CLIENT)

&IF &RETCODE = 0 &THEN &DO

  &WRITE Client: INIT RC:+

 &RETCODE FB:&CACCIFDBK EC:&$CAERRORCODE ET:&$CAERRORTEXT

&WRITE ABORT

&RETSUB

&DOEND

&CLID = &$CACCIID

&WRITE &CLID

-* Tell CCI to receive msgs from our server

&CALL PROC=$CACCI PARMS=(OPT=RECEIVE,ID=&CLID,NAME=MYSERVER)

&IF &RETCODE = 0 &THEN &DO

  &WRITE RECEIVE RC:+

   &RETCODE FB:&CACCIFDBK EC:&$CAERRORCODE ET:&$CAERRORTEXT

  &WRITE ABORT

  &RETSUB

&DOEND

-* Tell the server ready for messages

&WRITE READY

-* Receive and display all messages

&DOUNTIL &ZFDBK ¬= 0

    &INTREAD TYPE=REQ STRING=(*) WAIT=3

    &IF &ZFDBK = 0 &THEN &DO

      &ASSIGN VARS=MSG FROM MDO=$INT.USERMDO

      &ASSIGN VARS=NOTIFY FROM MDO=$INT.TEXT

      &WRITE Server sent: &MSG

      &WRITE Notify msg : &NOTIFY

    &DOEND

  &DOEND

-* Terminate our CCI connection

&CALL PROC=$CACCI PARMS=(OPT=TERMINATE,ID=&CLID)

&IF &RETCODE = 0 &THEN &DO

  &WRITE Client: TERM RC:+

   &RETCODE FB:&CACCIFDBK EC:&$CAERRORCODE ET:&$CAERRORTEXT

  &WRITE FIN

  &RETSUB

&DOEND

-* Tell the server finished
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&WRITE FIN

&RETSUB

Broadcast Services Interface
Broadcast Services has an NCL external interface which enables you to issue broadcasts easily from installation-written
NCL procedures. To use the interface, you execute the NCL procedure $BSCALL.

These topics describe the interface functions, the operands to specify when executing procedure $BSCALL and the return
codes that are set on completion.

Note: For more information about the referenced Broadcast Services panels, see Reference.

About Broadcast Services
Broadcast Services has an NCL external interface which enables you to issue broadcasts easily from installation-written
NCL procedures. To use the interface, you execute the NCL procedure $BSCALL.

These topics describe the interface functions, the operands to specify when executing procedure $BSCALL and the return
codes that are set on completion.

NOTE
For more information about the referenced Broadcast Services panels, see Reference.

$BSCALL OPT=SEND
Sends a broadcast.

&CONTROL NOSHRVARS NOVARSEG

-EXEC $BSCALL     OPT=SEND

                  TYPE={ALL | APPL | TERMINAL |

                         NCLAPPL | USERID | NOTIFY }

                [ B1=textline1 ]

                [ B2=textline2 ]

                [ B3=textline3 ]

                [ B4=textline4 ]

                [ IMM={ YES | NO } ]

                [ MASK=usermask ]

                [ RETAIN={ PERM | VIEWED | NO } ]

                [ APPLPROC=procname ]

Operands:

OPT=SEND
Specifies a broadcast that is to be sent and which users are to receive it.

TYPE={ALL | APPL | TERMINAL | NCLAPPL | USERID | NOTIFY }
Specifies the type of broadcast to send.
ALL

Broadcasts to all users, including all product region users who are currently logged on, by executing the
$NMBRO notification procedure.

APPL
Specifies that an NCL application wishes to broadcast a message to specific users. The broadcast will
be actioned for signed on users whose user ID matches the string specified on the MASK operand. The
APPLPROC operand is specified with this operand for a customized notification procedure.
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NOTE
The RETAIN=PERM operand cannot be specified with TYPE=APPL.

TERMINAL
Broadcasts to specific product region terminals. This includes (where the &BROLINE1-4 variables will be
updated) and all product region users who are currently logged on (executes the $NMBRO notification
procedure). The MASK operand must specify an LU name.

NCLAPPL
Broadcasts to users of NCL applications. This is based on the results of a SHOW NCL=ALL command.
The MASK operand must specify a string that matches either the base or current procedure.

USERID
Broadcasts to specific users. The broadcast will be actioned for signed-on users whose user ID matches
the string specified on the MASK operand.
If the mask contains a user ID which does not contain any wildcard characters, and RETAIN=PERM is
specified, and the user ID is not currently logged on to a region, the broadcast will be retained until the
broadcast is reviewed when the user logs on.

NOTIFY
Broadcasts to the user specified using the MASK operand, using their preferred method of notification.
The method of notification is defined in the user's UAMS profile. (See the section Working with UAMS in
Security.)

The default method is a standard broadcast (option U) with RETAIN=NO.
B1=textline1

Specifies the text for broadcast line 1.
B2=textline2

Specifies the text for broadcast line 2.
B3=textline3

Specifies the text for broadcast line 3.
B4=textline4

Specifies the text for broadcast line 4.
IMM={ YES | NO }

This operand is only used for broadcasts to product region users (that is, TYPE=ALL, ALLMASK, APPL, USERID,
and NCLAPPL). IMM=YES causes the $NMBRO notification procedure to be executed immediately, and the
broadcast will interrupt the user's current work. This option is not recommended as data is lost if the user is
currently typing.
IMM=NO means that the broadcast will not be actioned until the next user input, such as pressing Enter.

MASK= usermask
This operand is mandatory for the following types: NCLAPPL, APPL, USERID, ALLMASK, and NOTIFY.
An asterisk is used as a wildcard character anywhere within the mask string for any type of broadcast except
NOTIFY, which requires an exact user ID.

RETAIN={ PERM | VIEWED | NO }
Specifies the required retention of the broadcast.
PERM means that the broadcast that is sent shall be permanently retained, but not across region restarts.
VIEWED causes the broadcast to be retained until it has been viewed by all receivers. This is the default.
NO means that the broadcast will not be retained. That is, it will only be available to users who are currently
logged on.

APPLPROC=procname
Specifies the name of the procedure that the $NMBRO notification procedure is to execute. The broadcast text is
shared with the procedure in the variables &$BSB1-4. This is valid only with OPT=APPL.
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Return Codes:

&RETCODE = 0
$BSCALL completed successfully.

&RETCODE = 8
An error occurred. &SYSMSG is set with an error message.

Example: OPT=SEND

&CONTROL NOSHRVARS NOVARSEG 

&TEXT = &STR PRODUCTION SYSTEM IS NOW AVAILABLE 

-EXEC $BSCALL OPT=SEND TYPE=ALL B1=&TEXT RETAIN=NO

NOTE
If the text entered in the B1-4 fields contains embedded blanks, $BSCALL must be invoked with &CONTROL
NOVARSEG in effect.

$BSCALL OPT=MENU
Displays the Broadcast Services : Primary Menu.

&CONTROL NOSHRVARS NOVARSEG

-EXEC $BSCALL OPT=MENU

Operands:

OPT=MENU
Specifies to display the Broadcast Services Primary Menu.

Return Codes:

&RETCODE = 0
$BSCALL completed successfully.

&RETCODE = 1
RETURN key pressed.

&RETCODE = 8
An error occurred. &SYSMSG is set with an error message.

Example: OPT=MENU

&CONTROL NOSHRVARS 

-EXEC $BSCALL OPT=MENU

$BSCALL OPT=LISTALL
Lists all active broadcasts.

&CONTROL NOSHRVARS NOVARSEG

-EXEC $BSCALL OPT=LISTALL

Displays the Broadcast Services : List Broadcasts panel.

Operands:
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OPT=LISTALL
Specifies that a list of active broadcasts is required.

Return Codes:

&RETCODE = 0
$BSCALL completed successfully.

&RETCODE = 1
RETURN key pressed.

&RETCODE = 8
An error occurred. &SYSMSG is set with an error message.

Examples: OPT=LISTALL

&CONTROL NOSHRVARS 

-EXEC $BSCALL OPT=LISTALL

NOTE
This request is the same as selecting option L on the Broadcast Services : Primary Menu. This panel is used to
view or delete the active broadcasts that are listed.

$BSCALL OPT=REVIEW
Displays the Broadcast Services : Review Broadcasts panel.

&CONTROL NOSHRVARS NOVARSEG

-EXEC $BSCALL OPT=REVIEW

            [ TYPE={ TERMINAL | NCLAPPL | USERID | * } ] 

            [ MASK=usermask ]

To review outstanding broadcasts. The type of broadcasts to be displayed on the review panel is limited by specifying the
TYPE operand.

Operands:

OPT=REVIEW
Specifies that a review of outstanding broadcasts is required.

TYPE={ TERMINAL | NCLAPPL | USERID | * }
Specifies the type(s) of broadcast to be displayed.
TERMINAL

Display broadcasts to specific product region terminals that were sent using TYPE=TERMINAL or using
the TA option on the Broadcast Services Send panel.

NCLAPPL
Display permanent broadcasts to users of NCL applications.

USERID
Display broadcasts to specific users.

*
Display broadcasts that have been sent to the calling user ID or LU name. A mask cannot be specified
with this option. This is the default TYPE.
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MASK= usermaskl
The type of broadcast to be displayed determines the type of mask that should be specified. The broadcast will be
displayed if the mask specified when the broadcast was sent matches the mask specified on this call.

Return Codes:

&RETCODE = 0
$BSCALL completed successfully.

&RETCODE = 1
RETURN key pressed.

&RETCODE = 8
An error occurred. &SYSMSG is set with an error message.

Examples: OPT=REVIEW

&CONTROL NOSHRVARS 

-EXEC $BSCALL OPT=REVIEW TYPE=NCLAPPL MASK=SDI*

&CONTROL NOSHRVARS 

-EXEC $BSCALL OPT=REVIEW TYPE=TERMINAL MASK=PRODCICS

$BSCALL OPT=DISCARD
Decrements the outstanding receivers counter by one.

&CONTROL NOSHRVARS NOVARSEG

-EXEC $BSCALL     OPT=DISCARD 

                [ ID=nnnnnnnn ]

This call is made by the distributed $LOGPROC procedure when the message N15577 is encountered. If the log proc
procedure is customized, you must make sure that the code that processes the broadcast discarded message is present
in the customized log proc procedure.

Operands:

OPT=DISCARD
Specifies that the outstanding receivers counter is to be decremented by one.

ID=nnnnnnnn
This is the user-supplied broadcast ID. If this is not specified, your product region will automatically generate a
numeric broadcast ID, 8 digits in length.

Return Codes:

&RETCODE = 0
$BSCALL completed successfully.

&RETCODE = 8
An error occurred. &SYSMSG is set with an error message.

Example: OPT=DISCARD

&CONTROL NOSHRVARS 

-EXEC $BSCALL OPT=DISCARD ID=123456
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Notification Exit Interface
A notification exit is an installation written NCL procedure which performs the notification. The procedure is called with the
following variables shared:

&$BSB1-n
These variables are set to the notification message lines.

&$BSBCNT
This variable is set to the number of lines of the notification.

&$BSUSER
This variable is set to the user ID specified in the notification rule. If it is blank, the UAMS user ID is used.

&$BSPARMS
This variable is set to the parameters specified in the notification rule.

The exit is invoked via an EXEC command and must set the system variable &RETCODE to indicate the following
conditions:

0
Notification has been issued without errors.

8
Errors occurred. The notification might have been issued. The system variable &SYSMSG is set with a message
that describes the error.

Dataset Services Interface
The Dataset Services interface allows you to perform sequential file support functions in z/OS or MSP from product region
applications. These functions include:

• Dynamically allocating sequential or partitioned data sets
• Reading and writing to sequential data sets and PDS members
• Manipulating members in PDS directories
• Performing data set maintenance
• Running utility functions
• Performing compound functions

When you use Dataset Services to create or update a partitioned data set (PDS) member, interactive system productivity
facility (ISPF) statistics are generated. The DSSISPST system parameter controls the generation of these statistics.

NOTE
For information about the system parameter, see Reference.

To call the Dataset Services options from an NCL procedure, execute the NCL API $DSCALL, using keywords and shared
variables.

Later topics describe the operands that are specified when executing $DSCALL options, and the return codes and
variables that are set on completion.

NOTE
A basic knowledge of z/OS or MSP JCL and system utilities is assumed.

Exit Procedures
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NOTE
For details of the exit procedure supplied with Dataset Services, NMDSSCHK, see Security.

The following table lists the $DSCALL options that can be invoked in alphabetical order.

Option Function
OPT=ALIAS Creates an alias for a member of a PDS.
OPT=ALLOC Allocates an existing cataloged data set.
OPT=ALLOC STAT=NEW Creates a new data set.
OPT=ALLOC SYSOUT=CLASS Allocates a SYSOUT data set.
OPT=ALLOCINFO Obtains allocation information by ddname or relative allocation

number.
OPT=BROWSE Opens a data set and displays a record.
OPT=CATLIST Displays a selection list of data sets that begin with a specified

high level qualifier.
OPT=CLOSE Closes an open data set.
OPT=COMPRESS Compresses a PDS.
OPT=CONCAT Concatenates a set of data sets under a single ddname.
OPT=COPY Copies sequential data sets or PDS members.
OPT=COPYPDS Copies a PDS member from a source data set to a target data set.
OPT=COPYSEQ Copies a sequential data set from a source data set to a target

data set.
OPT=CREATE Creates a data set.
OPT=DECONCAT Deconcatenates a set of data sets.
OPT=DELETE Deletes a cataloged data set.
OPT=DELMEM Deletes a member of a PDS.
OPT=DEQ Releases an SPF ENQ.
OPT=DSNLIST Provides in variables a list of data sets concatenated to a DD.
OPT=DSNSPACE Determines the amount of space in a data set.
OPT=EDIT Opens a data set and allows a record to be edited.
OPT=ENQ Performs an ENQ on a data set or member.
OPT=FCLOSE Combines the CLOSE option and the UNALLOCATE or FREE

option into a single call.
OPT=FINDMEM Provides a visual display of where a member is in a

concatenation.
OPT=FOPEN Combines the ALLOC option for new or existing data sets, and the

OPEN option into one call.
OPT=FREE Deallocates a data set. See OPT=UNALL for a description of this

option.
OPT=INFO Combines the ALLOCATE option for an existing data set, and the

UNALL or FREE option into a single call that retrieves data set
information

OPT=LISTC Obtains or displays a list of data sets that begin with a specified
prefix.

OPT=MEMLIST Obtains or displays a list of PDS members.
OPT=MOVE Copies a sequential data set, then deletes the original data set.
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OPT=MOVEPACK Moves a data set to a specified volume.
OPT=OPEN Opens a sequential data set or member of a PDS for input or

output.
OPT=PRINT Opens a data set and allows one or more records to be printed.
OPT=READ Reads one or more records from an open data set.
OPT=RENAME Renames a data set.
OPT=RENMEM Renames a member of a PDS.
OPT=SHOWALLOC Provides a full-screen display of allocated data sets.
OPT=SUBMIT Submits JCL.
OPT=UNALL Deallocates a data set.
OPT=UTILITY Executes the IBM utilities: IEBGENER, IEBCOPY, IEHLIST,

IEHMOVE and IDCAMS.
OPT=VOLSPACE Determines the amount of space available on a volume.
OPT=WRITE Writes one or more records to an open data set.

Return Codes

Return codes for each option are returned in the variables &$DSRC and &RETCODE. &$DSFDBK may also be set. The
return codes are as follows:

RC=0
Function completed. &$DSFDBK will normally be 0 but can also be set to another value to provide additional
information. This is documented under each specific function.

RC=4
A Dataset Services error has occurred and the function is incomplete. This is typically a run-time error. The
specific error is indicated in &$DSFDBK and these are described in Feedback Codes in this section. The
corresponding message for each code is N16Cxx (where xx is the feedback code) and is returned in &SYSMSG.

RC=8
A Dataset Services Interface error has occurred and the function is incomplete. This is typically an application
program specification error. The error is indicated in &SYSMSG with message number DSnnnn.

RC=12
A system utility has returned a non-zero return code. This may be an error or a warning. &$DSFDBK contains the
return code from the system utility, and the SYSPRINT file contains the output from the system utility.

$DSCALL Feedback Codes

$DSCALL returns a feedback code that further qualifies the return codes 0 and 4 as described above. The feedback code
is returned in variable &$DSFDBK.

Some feedback codes represent successful completion of the function and may be for information only. For example,
feedback code 9 represents the normal end of file condition when a READ operation reaches the end of a file or member.

Icon
Note: A detailed description of the meaning of a feedback code is contained in the online help for the message. To display
the online help, enter the message ID at the OCS command line and press the help function key (PF1).

The feedback codes (for return code 0 or 4) and their meanings are:

0
Function completed successfully
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1
DDname not found

2
Data set not found

3
Member not found

4
Data set is not allocated

5
DYNALLOC failed

6
Data set is in use

7
Member replaced

8
Start of new directory

9
End of file or member

10
Write error on CLOSE

11
Stow error on CLOSE

12
Error on CLOSE

13
CLOSE ABEND occurred

14
Delete failure-not expired

15
Delete failure-SCRATCH failed

16
Rename failed

17
Rename failed, data set exists on more than one volume

18
Rename failed, data set is not on DASD

19
Reserved

20
Data set is migrated

21
Volume is not mounted

22
ENQ failed
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23
Reserved

24
Data set is OPEN

25
Data set is VSAM

26
Reserved

27
Reserved

28
Reserved

29
Reserved

30
DCB OPEN failed

31
I/O error occurred

32
DCB ABEND occurred

33
Record supplied for WRITE is invalid length

34
Directory block length is invalid

35
OPEN mode is invalid

36
Userdata is invalid length

37
Number of userdata TTRs is invalid

38
PDS cannot be opened with MODE=EXTEND or DISP=MOD

39
Reserved

40
Invalid ddname

41
Invalid member name

42
Invalid second member name

43
Invalid data set name

44
Invalid second data set name
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45
An invalid parameter was specified

46
DDLIST format is invalid

47
DDLIST must contain at least two ddnames

48
Invalid DDLIST, Duplicate DDNAME found

49
Reserved

50
Specified DSORG is invalid for this request

51
No member name has been specified

52
No member name may be specified

53
Spanned RECFM is not supported by Dataset Services

54
New member name already exists

55
PDS directory is full

56
Specified ENQ is already held

57
Specified ENQ is not held

58
Reserved

59
Reserved

60
Unable to determine allocation request type

61
ALLOC MDO operand has been omitted

62
ALLOC MDO operand is not allowed

63
ALLOC MDO operand is invalid

64
DYNALLOC request refused by SMS

65
Allocation relative request number reached

66
Last allocation relative request number does not exist

 1323



 Netmaster® Shared Content Library 12.2

67
Data set already exists

68
DDNAME is already in use

69
Reserved

70
MDO update failed

71
ATTACH of system utility module failed

72
Obtain of data set information failed

73
RDJFCB failed

74
OBTAIN failed

75
Unexpected ENQ/DEQ return code

76
NOTE failed

77
Unexpected return code from function

78
Unexpected ABEND occurred in function

79
Reserved

80
Path name is invalid

81
Path name is already defined

82
Path name is not defined

83
Path name is wrong access class

84
Request is not valid on path now

85
Path has had a previous error

86
Subtask status is invalid

87
NMDSSCHK exit has failed

88
NMDSSCHK exit has refused request
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89
Reserved

90
Request is not supported

91
An ABEND has occurred

92
Request has been canceled

93
A storage shortage has occurred

94
Reserved

95
Reserved

96
Reserved

97
Reserved

98
Reserved

99
Dataset Services has entered shutdown

 

$DSCALL OPT=ALIAS
Creates an alias for a member of a PDS.

&CONTROL SHRVARS=($DS)

 

EXEC $DSCALL OPT=ALIAS 

             DSN=dataset_name 

             MEMBER=member_name 

             ALIAS=member_name

This call is used to create an alias entry for a member of a PDS. The alias entry inherits the SPF statistics of the original
member. This call fails if a member with the same alias name already exists.

Operands:

OPT=ALIAS
Specifies that an alias be created for a member of a PDS.

DSN=dataset_name
Specifies the name of the PDS containing the member. No member name is specified.

MEMBER=member_name
Specifies the existing member for which an alias is to be created.

 1325



 Netmaster® Shared Content Library 12.2

ALIAS=member_name
Specifies the alias name to be created. Any subsequent references to this name result in access to the member
specified in the MEMBER operand.

Return Codes:

For information on &SYSMSG, &$DSRC, and &$DSFDBK, see Return Codes and Feedback Codes in this section.

Example: OPT=ALIAS

EXEC $DSCALL OPT=ALIAS DSN=CUSTOMER.DATA MEMBER=TEST01 + ALIAS=PROD01

$DSCALL OPT=ALLOC
Allocates an existing cataloged data set.

&CONTROL SHRVARS=($DS)

 

EXEC $DSCALL OPT=ALLOC

             DSN=dataset_name

           [ DD=DD_name ]

           [ DISP= { KEEP | DELETE } [, { KEEP | DELETE } ] ]

           [ MIGRATE= { YES | NO } ]

           [ MOUNT= { NO | YES } ]

           [ STAT= { OLD | MOD | SHR } ]

           [ INFO= { YES | WAIT | NOWAIT | NO } ]

This call is used to allocate an existing cataloged data set to your product region. The data set remains allocated to your
product region until it is explicitly deallocated, or your product region terminates.

Operands:

OPT=ALLOC
Specifies that a data set is to be allocated.

DSN=dataset_name
Specifies the data set name to allocate.

DD=DD_name
Specifies the ddname for the allocation. If this operand is omitted, a ddname is generated by the operating
system.

DISP={ KEEP | DELETE } [, { KEEP | DELETE } ]
Specifies the Normal and Conditional Disposition of the data set. The disposition relates to the normal or
conditional termination of your product region, not of the requesting NCL process. If KEEP is specified, the data
set remains cataloged. If DELETE is specified, the data set is uncataloged and deleted.

MIGRATE={ YES | NO }
Specifies whether to allocate a data set if it has been migrated. If MIGRATE=NO is specified, Dataset Services
checks that the data set has been migrated (for example, by DFHSM). If the data set has been migrated, Dataset
Services rejects the allocation request. If MIGRATE=YES is specified, Dataset Services issues the allocation
request without checking that the data set has been migrated.
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MOUNT={ NO | YES }
Specifies whether a volume mount is allowed. If MOUNT=NO is specified, and an allocation request requires
a volume which is off-line, the allocation request fails. If MOUNT=YES is specified and an allocation request
requires a volume which is off-line, a MOUNT request for the volume is issued.

STAT= { OLD | MOD | SHR }
Specifies the data set status.

INFO= { YES | WAIT | NOWAIT | NO }
Allocation information is obtained by using the Dynamic Allocation (SVC 99) services, which require the
SYSZTIOT system resource, which may not be available. The INFO= parameter specifies whether allocation
information is required and, if so, the action required when SYSZTIOT is not available:
INFO=YES

Indicates that information is required. If the SYSZTIOT resource is not immediately available, then
$DSCALL retries the allocation information request up to five times at two-second intervals. This is the
default.

INFO=WAIT
Also indicates that information is required. If the SYSZTIOT resource is not immediately available,
then $DSCALL retries the allocation information request at two-second intervals until the information is
available.

INFO=NOWAIT
Also indicates that information is required. If the SYSZTIOT resource is not immediately available, then
$DSCALL does not retry.

INFO=NO
Indicates that allocation information is not required.

If allocation information is requested (INFO=YES, INFO=WAIT, or INFO=NOWAIT), then the information is returned as
described in the Return Variables section below. If allocation information is not requested (INFO=NO) or the SYSZTIOT
resource is not available after any retries (INFO=YES or INFO=NOWAIT), then the return variables are undefined.

Return Codes:

$DSRC $DSFDBK Meaning
0 0 Data set was allocated; allocation details

available in &$DS* variables as described
below.

0 non-zero Data set was allocated; however, allocation
details are incomplete.

4 non-zero Data set was not allocated.
8 non-zero A Dataset Services Interface error has

occurred and the function is incomplete.
This is typically an application program
specification error. The error is indicated in
&SYSMSG with message number DSnnnn.

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, see Return Codes and $DSCALL Feedback
Codes.

Return Variables:

&$DSSTAT
Status of data set; values are OLD, MOD, or SHR
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&$DSDSN
Full data set name with member name omitted, and true name if an alias was entered

&$DSMEM
Member name if a member of a PDS

&$DSORG
Data set organization; values are PS, PO, PSU, POU, CX, CQ, MQ, GS, TX, TQ, TR, and VS

&$DSVOL
First volume

&$DSUNIT
Unit name for the volume

&$DSRECF
Record format; values are F,FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM, FSM, FBSM, V, VB, VS, VBS, VBSA,
VM, VBM, VSM, VBSM, U, UA, UM

&$DSRECL
Record length

&$DSRECA
Actual usable record length. If the record format is variable length, then the value is record length minus 4. In all
other cases the value is the same as record length.

&$DSBLKS
Block size

&$DSDDNAME
DDname from the allocation, as supplied or as generated by the operating system

&$DSSTORCLS
SMS storage class if SMS is active for this data set

&$DSMGMTCLS
SMS management class if SMS is active for this data set

&$DSDATACLS
SMS data class if SMS is active for this data set

&$DSDYNEC
DYNALLOC error code

&$
DYNALLOC information code

Examples: OPT=ALLOC

EXEC $DSCALL OPT=ALLOC DSN=CUSTOMER.DATA STAT=SHR

Notes:

Only cataloged data sets are supported. Unit and volume parameters are not supported by this function.

If the data set has been migrated, the allocation may be delayed if a tape mount is required to recover the migrated data
set.

Allocation of a data set uses the Dynamic Allocation (SVC 99) services, which require the SYSZTIOT system resource. An
unconditional SVC 99 is used at first. This causes the allocation function to wait if SYSZTIOT is unavailable.

If allocation fails, then &$DSRC is set to 4 and specific information is made available in &$DSFDBK, &$DSDYNEC, &
$DSDYNIC, and &SYSMSG.
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If the data set is allocated, then &$DSRC is always set to zero. If allocation information was requested (INFO=YES,
INFO=WAIT, or INFO=NOWAIT), then a conditional SVC 99 is used to obtain the allocation information which is returned
in the &$DS* variables. If the information is available in the return variables, then &$DSFDBK is also set to zero. If
INFO=YES or INFO=NOWAIT was specified, then failure of the allocation information request due to SYSZTIOT being
unavailable is indicated by the following:

&$DSFDBK = 5

&$DSDYNEC = 0254

$DSCALL OPT=ALLOC STAT=NEW
Creates and allocates a new non-VSAM data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=ALLOC STAT=NEW

             FORMAT=dataset_format

             ORG=dataset_organization

             SPACE={ TRK | CYL } , pri,sec [ ,dir ]

           [ BLKSIZE=blocksize ]

           [ DATACLS=class ]

           [ DD=DD_name ]

           [ DISP={ KEEP | DELETE } [, { KEEP | DELETE } ] ]

           [ DSN=dataset_name ]

           [ DSNTYPE={ HFS | LIBRARY | PDSE } ]

           [ FREE={ UNAL | CLOSE } ]

           [ LRECL=logical_record_length ]

           [ MGMTCLS=class ]

           [ MOUNT={ NO | YES } ]

           [ RLSE={ NO | YES } ]

           [ STORCLS=class ]

           [ VOL=volser [ UNIT=unit ] ]

This call is used to create a new data set and allocate it to your product region. The data set remains allocated to your
product region until it is explicitly deallocated, until a CLOSE is requested if allocated with FREE=CLOSE, or until your
product region terminates. When the data set is deallocated or your product region terminates, the data set is deleted if
the relevant disposition specified DELETE.

Operands:

OPT=ALLOC
Specifies that a data set is to be allocated.

STAT=NEW
Specifies that the status of the data set is NEW.

FORMAT=dataset_format
Specifies the data set format for the new data set. Valid values are: F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM,
FBM, FSM, FBSM, V, VB, VS, VBS, VBSA, VM VBM, VSM, VBSM, U, UA, UM.

ORG=dataset_organization
Specifies the data set organization for the new data set. Valid values are: PS, PO, PSU, and POU.
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SPACE={ TRK | CYL } , pri,sec [ ,dir ]
Specifies the space allocation in tracks or cylinders. The SPACE type and primary allocation quantity are required.
The directory allocation quantity is required if the data set is a PDS.

BLKSIZE=blocksize
Specifies the block size for the new data set. The value must be an integer in the range 0 to 32,760.

DATACLS=class
Specifies the SMS data class.

DD=DD_name
Specifies the ddname for the allocation. If this operand is omitted, a ddname is generated by the operating
system.

DISP={ KEEP | DELETE } , { KEEP | DELETE }
Specifies the Normal and Conditional Disposition of the data set. The disposition relates to the normal or
conditional termination of your product region, not of the requesting NCL process. If KEEP is specified, the data
set remains cataloged.
If DELETE is specified, the data set is uncataloged and deleted.
If a temporary data set is allocated (that is, the DSN operand is omitted) then DISP=DELETE, DELETE is forced.
This ensures the data set is deleted when it is deallocated or when your product region terminates.
If the DSN operand is specified and the DISP operand is omitted, DISP defaults to KEEP. In this case the data
set will be cataloged. If your product region terminates abnormally, the action taken is decided by the operating
system.

DSN=dataset_name
Specifies the data set name to be created. If the DSN operand is omitted, a temporary data set is allocated. When
a temporary data set is allocated, no disposition is allowed and DELETE, DELETE is forced.

DSNTYPE={ HFS | LIBRARY | PDSE }
Specifies whether you want to create a Hierarchical File System (HFS) file or a PDSE data set:
HFS

Specifies an HFS file
LIBRARY or PDSE

Specifies a PDSE data set
FREE={ UNAL | CLOSE }

Specifies whether the data set is to be deallocated by explicit request only (FREE=UNAL) or is to be deallocated
when the file is closed (FREE=CLOSE).

LRECL=logical_record_length
Specifies the logical record length for the new data set. The value must be an integer in the range 1 to 32,760.

MGMTCLS=class
Specifies the SMS management class.

MOUNT={ NO | YES }
Specifies whether a volume mount is allowed. If MOUNT=NO is specified, and an allocation request requires
a volume which is off-line, the allocation request fails. If MOUNT=YES is specified and an allocation request
requires a volume which is off-line, a MOUNT request for the volume is issued.

RLSE={ NO | YES }
Specifies the secondary space release option.

STORCLS=class
Specifies the SMS storage class.
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VOL=volser [ UNIT=unit ]
Specifies the volume serial number and unit name for the new allocation. If the VOL operand is omitted, the
operating system determines if the allocation is allowed, and may choose to allocate the data set or any volume
which the requesting user is authorized for.

Return Codes:

$DSRC $DSFDBK Meaning
0 0 Data set was allocated; allocation details

available in &$DS* variables as described
below.

0 non-zero Data set was allocated; however, allocation
details are incomplete.

4 non-zero Data set was not allocated.
8 non-zero A Dataset Services Interface error has

occurred and the function is incomplete.
This is typically an application program
specification error. The error is indicated in
&SYSMSG with message number DSnnnn.

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, see Return Codes and $DSCALL Feedback
Codes.

Return Variables:

&$DSSTAT
Status of data set; value is NEW

&$DSDSN
Full data set name with member name omitted, and true name if an alias was entered

&$DSDSNTYPE
Type of file or data set; value is HFS or LIBRARY

&$DSMEM
Member name if a member of a PDS

&$DSORG
Data set organization; values are PS, PO, PSU, and POU

&$DSVOL
First volume

&$DSUNIT
Unit name for the volume

&$DSRECF
Record format, values are F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM, FSM, FBSM, V, VB, VS, VBS, VBSA,
VM, VBM, VSM, VBSM, U, UA, UM

&$DSRECL
Record length

&$DSRECA
Actual usable record length. If the record format is variable length, then the value is record length minus 4. In all
other cases the value is the same as record length.

&$DSBLKS
Block size
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&$DSDDNAME
DDname from the allocation, as supplied or as generated by the operating system

&$DSSTORCLS
SMS storage class if SMS is active for this data set

&$DSMGMTCLS
SMS management class if SMS is active for this data set

&$DSDATACLS
SMS data class if SMS is active for this data set

&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

Example: STAT=NEW

EXEC $DSCALL OPT=ALLOC DSN=CUSTOMER.DATA STAT=NEW +

   ORG=PO FORMAT=FB BLKSIZE=800 +

   LRECL=80 SPACE='TRK,5,1,10'

NOTE
Most non-VSAM data sets is allocated. However, IS and DA data sets are not supported.

$DSCALL OPT=ALLOC SYSOUT=class
Allocates a SYSOUT data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=ALLOC

             SYSOUT=class

           [ BLKSIZE=blocksize ]

           [ COPIES=copies ]

           [ DD=DD_name ]

           [ DESTID=destination_ID ]

           [ FCB=fcb ]

           [ FOLD= { NO | YES } ]

           [ FORMAT=dataset_format ]

           [ FREE= { UNAL | CLOSE } ]

           [ HOLD= { NO | YES } ]

           [ LRECL=logical_record_length ]

           [ PGM=program_name ]

           [ UCS=ucs ]

           [ USERID=user_ID ]

This call is used to allocate a SYSOUT data set to your product region. The data set remains allocated to your product
region until it is explicitly deallocated, until a CLOSE is requested if allocated with FREE=CLOSE, or until your product
region terminates.

Operands:

OPT=ALLOC
Specifies that a data set is to be allocated.
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SYSOUT=class
Specifies the SYSOUT data set class. The value must be a single alphabetic character which represents a valid
SYSOUT class in the system in which your product region is executing.

BLKSIZE=blocksize
Specifies the block size for the data set. The value must be an integer in the range 1 to 32,760.

COPIES=copies
Specifies the number of SYSOUT copies. The value must be an integer in the range 1 to 255. If the operand is not
specified, one copy is produced.

DD=DD_name
Specifies the ddname for the allocation. If this operand is omitted, a ddname is generated by the operating
system.

DESTID=destination_ID
Specifies the Remote Workstation Identifier of the workstation to which the data set is to be routed. The value
must be 1 to 8 characters.

FCB=fcb
Specifies the SYSOUT Forms Control Block (FCB) Image Identifier. The value must be 1 to 4 characters.

FOLD={ NO | YES }
Specifies the SYSOUT fold option.

FORMAT=dataset_format
Specifies the data set format. Valid values are: F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM, FSM, FBSM, V,
VB, VS, VBS, VBSA, VM VBM, VSM, VBSM, U, UA, UM.

FREE={ UNAL | CLOSE }
Specifies whether the data set is to be deallocated by explicit request only (FREE=UNAL) or is to be deallocated
when the file is closed (FREE=CLOSE).

HOLD={ NO | YES }
Specifies the SYSOUT hold option.

LRECL=logical_record_length
Specifies the logical record length for the data set. The value must be an integer in the range 1 to 32,760.

PGM=program_name
Specifies the SYSOUT program name. The value must be a 1- to 8-character name that conforms to PDS
member naming conventions. See the notes on $DSCALL OPT=ALLOC.

UCS=ucs
Specifies the SYSOUT Universal Character Set name. The value must be 1 to 4 characters.

USERID=user_ID
Specifies the user ID of the user at the remote workstation who will receive the data set.

Return Codes:

$DSRC $DSFDBK Meaning
0 0 Data set was allocated; allocation details

available in &$DS* variables as described
below.

0 non-zero Data set was allocated; however, allocation
details are incomplete.

4 non-zero Data set was not allocated.

 1333



 Netmaster® Shared Content Library 12.2

8 non-zero A Dataset Services Interface error has
occurred and the function is incomplete.
This is typically an application program
specification error. The error is indicated in
&SYSMSG with message number DSnnnn.

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, see Return Codes and $DSCALL Feedback
Codes.

Return Variables:

&$DSRECF
Record format; values are F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM, FSM, FBSM, V, VB, VS, VBS, VBSA,
VM, VBM, VSM, VBSM, U, UA, UM

&$DSRECL
Record length

&$DSRECA
Actual usable record length. If the record format is variable length, then the value is record length minus 4. In all
other cases, the value is the same as record length.

&$DSBLKS
Block size

&$DSDDNAME
DDname from the allocation, as supplied or as generated by the operating system

&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

Examples: SYSOUT=class

EXEC $DSCALL OPT=ALLOC +

   SYSOUT=X BLKSIZE=121 LRECL=121 FORMAT=FBA

NOTE
If PGM=INTRDR is specified, the SYSOUT file is used to submit JCL for execution; however, it is recommended
that the $DSCALL OPT=SUBMIT function is used.

$DSCALL OPT=ALLOCINFO
Obtains allocation information by ddname or relative allocation number.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=ALLOCINFO 

           { DD=DD_name | RELNUM=number }

This call is used to obtain information about a data set that is allocated to your product region. The data set to be queried
is specified using the ddname of the data set, or by specifying the relative allocation number for the data set. If the
ddname method is used, information can only be obtained about the first data set in the concatenation. If the relative
allocation number method is used, information is obtained about any data set allocated to your product region.

Operands:
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OPT=ALLOC
INFO Specifies that allocation information is to be obtained.

DD=DD_name
Specifies the ddname of the data set for which information is to be obtained.

RELNUM=number
Specifies the relative allocation number assigned by the operating system. The number must be an integer in the
range 1 to 32,760. A full list of data sets allocated to your product region is obtained by requesting information
using RELNUM=1, RELNUM=2, and so on. When the last data set allocated to your product region is reached, a
feedback code of 65 (&$DSFDBK=65) is returned to indicate the last data set has been reached.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, see Return Codes and $DSCALL Feedback
Codes.

Return Variables:

&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

&$DSFDBK
Feedback code

&$DSSTAT
Status of data set; values are NEW, OLD, MOD, or SHR

&$DSDSN
Full data set name or true name if an alias is used

&$DSMEM
Member name if a member of a PDS

&$DSORG
Data set organization; values are PS, PO, PSU, POU, CX, CQ, MQ, GS, TX, TQ, and TR

&$DSDDNAME
DDname for allocation. If you perform a query through RELNUM then this variable may be blank if the relative
number is part of a concatenation.

&$DSSTORCLS
SMS storage class if SMS is active for this data set

&$DSMGMTCLS
SMS management class if SMS is active for this data set

&$DSDATACLS
SMS data class if SMS is active for this data set

&$DSCDISP
Conditional data set disposition

&$DSNDISP
Normal data set disposition

Example: OPT=ALLOCINFO

EXEC $DSCALL OPT=ALLOCINFO DD=SYSDD
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Notes:

The ALLOCINFO function requires access to a system resource called SYSZTIOT that is also used by other functions
such as ALLOCATE. The SYSZTIOT resource is come unavailable for a long period (for example, when waiting for a tape
mount to be satisfied if a data set being allocated has been migrated to tape by DFHSM).

To avoid possible delays in the completion of Dataset Services functions, your product region checks to ensure that
the SYSZTIOT resource is available. If it is unavailable, the request fails immediately rather than waiting for SYSZTIOT
to become available. This should be taken into consideration when writing NCL procedures which use the Allocation
Information Query function.

Failure of an allocation information request due to SYSZTIOT being unavailable is indicated by the following:

&$DSFDBK = 5

&$DSDYNEC = 0254

$DSCALL OPT=BROWSE
Displays a sequential data set or member of a PDS for browsing.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=BROWSE 

             DATA={ } 

             DD=DD_name or DSN=dataset_name 

           [ MEMBER=member_name ] 

           [ LIMIT=number ]

           [ TRUNCATE=number ]

Use this option to display the records in a member of a data set. This is a display only function.

Operands:

OPT=BROWSE
Specifies that a browse action is to be performed.

DATA={ }
Specifies the records to be read.

DD=DD_name or DSD=dataset_name
Specifies the ddname or data set name of the data set to be opened for browsing.

MEMBER=member_name
Specifies the member name. If the DD operand is used to identify a concatenated data set, the member is
obtained from the first data set that it exists in.

LIMIT=number
Specifies the maximum number of records to be browsed in the file. This operand is only applicable if DATA=* is
specified.

TRUNCATE=number
Specifies the length to which the records displayed from the file are truncated. The value TRUNCATE operand
must be in the range 1 to 32,760.

$DSCALL OPT=CATLIST
Displays a selection list of data sets that begin with a specified name prefix.
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&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=CATLIST 

             QUAL= qualifier

This call allows users of your product region to obtain a full-screen selection list of cataloged data sets that have a
specified name prefix. The list is obtained by your product region using an IDCAMS LISTCAT operation. When the list is
displayed, the user can obtain data set information about data sets in the list.

Operands:

OPT=CATLIST
Specifies that a selection list of data sets be obtained.

QUAL=qualifier
The fully qualified name prefix for the list of data sets to be displayed. The qualifier can consist of more than one
level.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, see Return Codes and $DSCALL Feedback
Codes.

Example: OPT=CATLIST

EXEC $DSCALL OPT=CATLIST QUAL=PROD1.MAIN

The CATLIST option returns a selection list such as the one shown in the first example that follows. Enter S beside a data
set to select it and display data set information, as shown in second example that follows.

The following is an example of OPT=CATLIST Output:

 USER01------------ Dataset Services : Listcat Output ---------------------

 Command ===>                                              Scroll ===> PAGE

                               S/=Select B=Browse E=Edit P=Print M=Memlist

                                   D=Delete R=Rename SUB=Submit RC=Recall

   Dataset Name                             Catalog   Volume   Created

   PROD1.MAIN.ALERTCKP                      VMVS005            17-AUG-2008

   PROD1.MAIN.ALERTCKP.DATA                 VMVS005   MVS007   17-AUG-2008

   PROD1.MAIN.ALERTCKP.INDX                 VMVS005   MVS007   17-AUG-2008

 S PROD1.MAIN.ALERTHST                      VMVS005            17-AUG-2008

   PROD1.MAIN.ALERTHST.DATA                 VMVS005   MVS007   17-AUG-2008

   PROD1.MAIN.ALERTHST.INDX                 VMVS005   MVS007   17-AUG-2008

   PROD1.MAIN.BASE.INSTALL                  VMVS005   PGM002   16-AUG-2008

   PROD1.MAIN.CMDLIB                        VMVS005   PGM002   16-AUG-2008

   PROD1.MAIN.CSI                           VMVS005            16-AUG-2008

   PROD1.MAIN.CSI.DATA                      VMVS005   PGM002   16-AUG-2008

   PROD1.MAIN.CSI.INDEX                     VMVS005   PGM002   16-AUG-2008

   PROD1.MAIN.HELP                          VMVS005   PGM002   16-AUG-2008

   PROD1.MAIN.ICOPANL                       VMVS005            17-AUG-2008

   PROD1.MAIN.ICOPANL.DATA                  VMVS005   MVS007   17-AUG-2008

   PROD1.MAIN.ICOPANL.INDX                  VMVS005   MVS007   17-AUG-2008
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   PROD1.MAIN.INSTAL                        VMVS005   PGM002   16-AUG-2008

 F1=Help      F2=Split     F3=Exit                    F5=Find       F6=Refresh

 F7=Backward  F8=Forward   F9=Swap

The following is an example of Information for a Selected Data Set:

 USER01------------------- PROD1.MAIN.ALERTHST -----------Columns 001 079

 Command ===>                                            Scroll ===> PAGE

 **************************** TOP OF DATA *******************************

 Dataset name ........... PROD1.MAIN.ALERTHST

 Dataset organization ... VSAM

 Dataset record format ..

 Logical record length ..

 Dataset blocksize ......

 Dataset volume ......... MVS007

 Dataset unit ........... 3380

 Storage class .......... DASD

 Number of extents ...... 0

 Create date ............ 17-AUG-2008

 Expiration date ........ None

 Last reference date .... Not available

 Tracks per cylinder .... 15

 Primary tracks ......... 0

 Allocated tracks ....... 0

 Used tracks ............ 0

 Secondary allocation ... 0

 *************************** BOTTOM OF DATA *****************************

 F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find

 F7=Backward  F8=Forward   F9=Swap      F10=Left    F11=Right

NOTE
This function performs an IDCAMS LISTCAT to obtain the list of data sets. The SYSPRINT data set is
automatically deleted. The only option available on the selection list is used to obtain data set information. The
information is returned unless the data set is migrated.

$DSCALL OPT=CLOSE
Closes an open data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=CLOSE 

                { DD=DD_name | ID=path_name }

Use this function to close an open data set.

 Operands: 

OPT=CLOSE
Specifies that a close action be performed.
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DD=DD_name
Specifies the ddname of the data set to close. This operand is used if the path ID is not provided.

ID=path_name
Specifies the path ID of the data set to close.

 Return Codes: 

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interfacetopic.

 Example: OPT=CLOSE  

EXEC $DSCALL OPT=CLOSE DD=SYSDD

NOTE
 For an OUTPUT data set, the final block is written. This may cause an ABEND message if the data set exceeds
its size limit.

$DSCALL OPT=COMPRESS
Compresses a PDS.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=COMPRESS

             DSN=dataset_name

           [ DISPLAY= {YES | NO } ]

           [ STAT= { OLD | SHR } ]

           [ SYSPRINT= { DELETE | KEEP | DSN } ]

This call is used to compress a PDS using IEBCOPY. The compress function is used to reclaim unused space in the data
set. This reduces fragmentation within the PDS and can result in more efficient use of the space allocated to the PDS.

Operands:

OPT=COMPRESS
Specifies that the data set be compressed.

DSN=dataset_name
Specifies the name of the data set to be compressed. No member name is specified.

DISPLAY={YES | NO }
Specifies whether to display the output on completion of the function. This operand is only valid if
SYSPRINT=DSN is specified. If DISPLAY=YES is specified, a full-screen display of the SYSPRINT data set is
presented after the compress operation has completed.

STAT={ OLD | SHR }
Specifies if the data set to be compressed is allocated exclusively for IEBCOPY (STAT=OLD) or is allowed to be
shared with other users (STAT=SHR). It is recommended that STAT=OLD be specified to avoid the possibility of
the PDS being corrupted if another user updates the PDS during the compress operation.

SYSPRINT={ DELETE | KEEP | DSN }
Specifies the type of data set to be allocated to the SYSPRINT DD for IEBCOPY.
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• If SYSPRINT=KEEP is specified, your product region allocates a SYSOUT file with CLASS=A. After the
compress operation has completed, the SYSOUT data set is deallocated with DISP=KEEP to cause it to be
kept. The output from the compress operation is browsed through, for example, SDSF.

• If SYSPRINT=DELETE is specified, your product region allocates a SYSOUT file with CLASS=A. After the
compress operation has completed, the SYSOUT file is deallocated with DISP=DELETE to cause it to be
deleted. The output from the compress operation cannot be browsed.

• If SYSPRINT=DSN is specified, your product region allocates a temporary data set which is deleted when your
product region terminates. The output from the compress operation is browsed through ISPF or by specifying
DISPLAY=YES for this call. The data set is not deallocated from your product region on completion of the
compress operation. The data set name, ddname, and volume for the data set are returned to the caller in
variables. Use $DSCALL with OPT=FREE specifying the SYSPRINT ddname to remove the data set created
by SYSPRINT.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSPRINTDSN
SYSPRINT data set name if SYSPRINT=DSN is specified, or SYSOUT=A if SYSPRINT=DELETE or
SYSPRINT=KEEP

&$DSPRINTDD
SYSPRINT ddname

&$DSPRINTVOL
SYSPRINT data set volume

Example: OPT=COMPRESS

EXEC $DSCALL OPT=COMPRESS  DSN=SYS.WORK.DEV01 SYSPRINT=DSN 

NOTE
IEBCOPY is invoked internally.

$DSCALL OPT=CONCAT
Concatenates a set of data sets under a single ddname.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=CONCAT

             DDLIST=' ddname1, ddname2, ... ddnamen '

This call is used to concatenate two or more ddnames which are allocated to your product region under a single ddname.
Each ddname in the list to be concatenated may be a single data set allocation or may itself be a concatenated DD.

 Operands: 

OPT=CONCAT
Specifies that data sets are to be concatenated.

DDLIST='ddname1, ddname2,...ddnamen '
Specifies the list of ddnames to be concatenated. The DDs are concatenated in the order in which they appear
in the list. The resulting concatenated DD is assigned the first ddname in the list. All ddnames in the list other
than the first cannot be directly referenced after concatenation has completed. An attempt to directly reference
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these ddnames will be rejected by the operating system. If the DD is subsequently deconcatenated, the original
ddnames is directly referenced again. For more information, see $DSCALL OPT=DECONCAT.

NOTE
A maximum of 50 ddnames is specified in the DDLIST parameter.

 Return Codes: 

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

 Return Variables: 

&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

 Example: OPT=CONCAT 

EXEC $DSCALL OPT=CONCAT DDLIST='DD1,DD2'

This example concatenates all data sets allocated under the ddname 'DD2' to the 'DD1' DD data set list. The resulting DD
is called 'DD1' and the ddname 'DD2' is no longer recognized by the operating system.

NOTE
 Data sets that are concatenated in the JCL for your product region are deemed to be permanently
concatenated, which means the DD cannot be deconcatenated. Data sets that are dynamically concatenated by
your product region is deconcatenated.

$DSCALL OPT=COPY
Copies sequential data sets or PDS members.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=COPY

             FROMDSN=dataset_name

             TODSN=dataset_name

           [ DISPLAY= { YES | NO } ]

           { MEMBER=member_name |

             MEMBER={ * | member_name [, member_name,... ] } }

           [ REPLACE= { YES | NO } ]

           [ STAT= { SHR | OLD } ]

           [ SYSPRINT= { KEEP | DELETE | DSN } ]

This call is used to copy a sequential data set to another sequential data set, a sequential data set to a PDS member, a
PDS member to a sequential data set, or PDS members to another PDS.

 Operands: 

OPT=COPY
Specifies that the sequential data set or PDS members be copied.

FROMDSN=dataset_name
Specifies the name of the sequential data set or PDS to be copied.
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• If the value of the FROMDSN operand is a sequential data set, the value of the TODSN operand is a
sequential data set or a PDS with a single member name specified.

• If the value of the FROMDSN operand is a PDS with no member name specified, the value of the TODSN
operand must be a PDS and cannot have a member name specified. A selection list is presented to allow
selection of individual members to be copied.

• If the value of the FROMDSN operand is a PDS with an asterisk (*) specified as the member name, the value
of the TODSN operand must also be a PDS, and all members in the PDS are copied.

• If the value of the FROMDSN operand is a PDS with a member name containing a mask (for example ABC*),
the value of the TODSN data set must also be a PDS, and all member names that fit specified mask are
copied. No selection list is presented.

• If the value of the FROMDSN operand is a PDS with a single member name specified, the value of the
TODSN operand is a sequential data set or a PDS. If the value of the TODSN operand is a PDS and has
no member name specified, the PDS member specified in the FROMDSN operand is copied with no name
change. If the value of the TODSN operand is a PDS and does specify a member name, that member name is
given to the PDS member specified in the FROMDSN operand.

The following table summarizes the results of the various copy operations.

 From   To   Member   Result   Utility 
SEQ SEQ NULL Data set copied IEBGENER
SEQ PDS (mem) NULL Copied to member IEBGENER
PDS PDS NULL Selection List IEBCOPY
PDS(*) PDS NULL All members copied IEBCOPY
PDS (mask) PDS NULL Selected members

copied
IEBCOPY

PDS (mem) PDS NULL Member copied to same
name

IEBGENER

PDS (mem) PDS (newmen) NULL Member copied and
renamed

IEBGENER

PDS (mem) SEQ NULL Member copied to
sequential data set

IEBGENER

PDS PDS NON-BLANK As specified in the
Member parameter

IEBCOPY

TODSN=dataset_name
Specifies the name of the target data set.

DISPLAY={ YES | NO }
Specifies whether to display the output on completion of the function. This operand is only valid if
SYSPRINT=DSN is specified. If DISPLAY=YES is specified, a full-screen display of the SYSPRINT data set is
presented after the copy operation has completed.

MEMBER={ member_name | MEMBER={* | member_name [ , member_name... ] } }
Specifies the names of the members to be copied. If MEMBER=* is specified, all members in the PDS are copied.
If the value of the MEMBER operand is a member name containing a mask (for example, ABC*), all members
starting with the specified prefix are copied.
If the value of the MEMBER operand is a list of single member names, only the specified members are copied.

REPLACE={YES | NO }
Specifies whether to replace an existing data set of the same name and is only applicable where the values of the
FROMDSN and TODSN operands are both PDS data sets.
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If REPLACE=YES is specified, the member name specified in the FROMDSN operand is copied and given the
member name specified in the TODSN operand even if that member name already exists.
If REPLACE=NO is specified, the member specified in the FROMDSN operand is not copied if the member name
specified in the TODSN operand already exists.

STAT={ OLD | SHR }
Specifies whether the data set specified in the TODSN operand is allocated exclusively for the copy operation
(STAT=OLD), or is shared with other users (STAT=SHR). It is recommended that STAT=OLD be used as data
set integrity cannot be guaranteed if another user attempts to access the data set while the copy operation is in
progress.
The data set specified in the FROMDSN operand is always allocated with STAT=SHR.

SYSPRINT={ DELETE | KEEP | DSN }
Specifies the type of data set to be allocated to the SYSPRINT DD for the copy operation.
If SYSPRINT=KEEP is specified, your product region allocates a SYSOUT file with CLASS=A, and after the copy
has completed the SYSOUT data set is deallocated with DISP=KEEP to cause it to be kept. The output from the
copy operation is browsed through, for example, SDSF.
If SYSPRINT=DELETE is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed, the SYSOUT file is deallocated with DISP=DELETE to cause it to be deleted. The output
from the copy operation cannot be browsed.
If SYSPRINT=DSN is specified, your product region allocates a temporary data set, which is deleted when your
product region terminates. The output from the copy operation is browsed through ISPF or by the use of the
DISPLAY=YES operand on this call. The data set is not deallocated from your product region on completion of the
copy operation. The data set name, ddname and volume for the data set are returned in variables to the caller.
Removing the data set is the responsibility of the caller-the caller should deallocate the data set to delete it.

 Return Codes: 

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

 Return Variables: 

&$DSPRINTDSN
SYSPRINT data set name

&$DSPRINTDD
SYSPRINT ddname

&$DSPRINTVOL
SYSPRINT data set volume

 Example: OPT=COPY 

EXEC $DSCALL OPT=COPY FROMDSN=SYS1.DEV.SAMPLE +

   TODSN=SYS1.WORK.TEST01

$DSCALL OPT=COPYPDS
Copies a PDS member from a source data set to a target data set.

EXEC $DSCALL OPT=COPYPDS 

             FROMDSN=source_dsn TODSN=target_dsn

             MEMBER=member_name

             REPLACE={ YES | NO }

             STAT={ SHR | MOD | OLD }

             SYSPRINT={ KEEP | DELETE | DSN }
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             DISPLAY={ YES | NO }

This call is used to copy a PDS member from a source data set to a target data set.

 Operands: 

OPT=COPYPDS
Indicates that a copy of a PDS member is requested.

FROMDSN=source_dsn
Specifies the data set which contains the member to be copied.

TODSN=target_dsn
Specifies the data set to be copied to.

MEMBER=member_name
Specifies the names of the members to be copied. If MEMBER=* is specified, all members in the PDS are copied.

REPLACE={ YES | NO }
Specifies whether to replace an existing data set of the same name and is only applicable where the values of the
FROMDSN and TODSN operands are both PDS data sets.
If REPLACE=YES is specified, the member name specified in the FROMDSN operand is copied and given the
member name specified in the TODSN operand even if that member name already exists.
If REPLACE=NO is specified, the member specified in the FROMDSN operand is not copied if the member name
specified in the TODSN operand already exists.

STAT={ SHR | MOD | OLD }
Specifies whether the data set specified in the TODSN operand is allocated exclusively for the copy operation
(STAT=OLD), or is shared with other users (STAT=SHR). It is recommended that STAT=OLD be used as data
set integrity cannot be guaranteed if another user attempts to access the data set while the copy operation is in
progress.
The data set specified in the FROMDSN operand is always allocated with STAT=SHR.
You can use STAT=MOD to modify a sequential data set by adding new records after the last record in the data
set.

SYSPRINT={ DELETE | KEEP | DSN }
Specifies the type of data set to be allocated to the SYSPRINT DD for the copy operation.

• If SYSPRINT=KEEP is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed the SYSOUT data set is deallocated with DISP=KEEP to cause it to be kept. The output
from the copy operation is browsed through, for example, SDSF.

• If SYSPRINT=DELETE is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed, the SYSOUT file is deallocated with DISP=DELETE to cause it to be deleted. The output
from the copy operation cannot be browsed.

• If SYSPRINT=DSN is specified, your product region allocates a temporary data set, which is deleted when
your product region terminates. The output from the copy operation is browsed through ISPF or by the use
of the DISPLAY=YES operand on this call. The data set is not deallocated from your product region on
completion of the copy operation. The data set name, ddname and volume for the data set are returned in
variables to the caller. Removing the data set is the responsibility of the caller-the caller should deallocate the
data set to delete it.

DISPLAY= YES | NO
Specifies whether to display the output on completion of the function. This operand is only valid if
SYSPRINT=DSN is specified. If DISPLAY=YES is specified, a full-screen display of the SYSPRINT data set is
presented after the copy operation has completed.

 Return Codes: 
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NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

 Examples: OPT=COPYPDS 

EXEC $DSCALL OPT=COPYPDS FROMDSN=dsn1_name

   TODSN= dsn2_name MEMBER=member_name STAT=SHR

   SYSPRINT=DSN DISPLAY=YES

This example copies member_name from dsn1_name to dsn2_name and displays the sysprint output to the screen.

EXEC $DSCALL OPT=COPYPDS FROMDSN=dsn1_name

  TODSN=dsn2_name MEMBER=member_name STAT=SHR

  SYSPRINT=DELETE

This example copies member_name from dsn1_name to dsn2_name and deletes the sysprint output.

$DSCALL OPT=COPYSEQ
Copies a sequential data set from a source data set to a target data set.

EXEC $DSCALL OPT=COPYSEQ 

             FROMDSN=source_dsn TODSN=target_dsn 

             REPLACE={ YES | NO }

             STAT={ SHR | MOD | OLD }

             SYSPRINT={ KEEP | DELETE | DSN }

             DISPLAY={ YES | NO }

This call is used to copy a sequential data set from a source data set to a target data set.

Operands:

OPT=COPYSEQ
Indicates that a copy of a sequential data set is requested.

FROMDSN=source_dsn
Specifies the data set which contains the member to be copied.

TODSN=target_dsn
Specifies the data set to be copied to.

REPLACE={ YES | NO }
Specifies whether to replace an existing data set of the same name and is only applicable where the values of the
FROMDSN and TODSN operands are both PDS data sets.
If REPLACE=YES is specified, the member name specified in the FROMDSN operand is copied and given the
member name specified in the TODSN operand even if that member name already exists.
If REPLACE=NO is specified, the member specified in the FROMDSN operand is not copied if the member name
specified in the TODSN operand already exists.

STAT={ SHR | MOD | OLD }
Specifies whether the data set specified in the TODSN operand is allocated exclusively for the copy operation
(STAT=OLD), or is shared with other users (STAT=SHR). It is recommended that STAT=OLD be used as data
set integrity cannot be guaranteed if another user attempts to access the data set while the copy operation is in
progress.
The data set specified in the FROMDSN operand is always allocated with STAT=SHR.
You can use STAT=MOD to modify a sequential data set by adding new records after the last record in the data
set.
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SYSPRINT= DELETE | KEEP | DSN
Specifies the type of data set to be allocated to the SYSPRINT DD for the copy operation.

• If SYSPRINT=KEEP is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed the SYSOUT data set is deallocated with DISP=KEEP to cause it to be kept. The output
from the copy operation is browsed through, for example, SDSF.

• If SYSPRINT=DELETE is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed, the SYSOUT file is deallocated with DISP=DELETE to cause it to be deleted. The output
from the copy operation cannot be browsed.

• If SYSPRINT=DSN is specified, your product region allocates a temporary data set, which is deleted when
your product region terminates. The output from the copy operation is browsed through ISPF or by the use
of the DISPLAY=YES operand on this call. The data set is not deallocated from your product region on
completion of the copy operation. The data set name, ddname and volume for the data set are returned in
variables to the caller. Removing the data set is the responsibility of the caller-the caller should deallocate the
data set to delete it.

DISPLAY= YES | NO
Specifies whether to display the output on completion of the function. This operand is only valid if
SYSPRINT=DSN is specified. If DISPLAY=YES is specified, a full-screen display of the SYSPRINT data set is
presented after the copy operation has completed.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Examples: OPT=COPYSEQ

EXEC $DSCALL OPT=COPYSEQ FROMDSN=dsn1_name

    TODSN= dsn2_name STAT=SHR

    SYSPRINT=DSN DISPLAY=YES

This example copies dsn1_name to dsn2_name and displays the sysprint output to the screen.

EXEC $DSCALL OPT=COPYPDS FROMDSN=dsn1_name

    TODSN=dsn2_name MEMBER=member_name STAT=SHR

    SYSPRINT=DELETE

This example copies dsn1_name to dsn2_name and deletes the sysprint output.

$DSCALL OPT=CREATE
Creates a new data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=CREATE

             DSN=dataset_name

             FORMAT=format

             ORG=dataset_organization
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             RLSE={ NO | YES }

             SPACE= { TRK | CYL } , pri, sec [ ,dir ]

           [ BLKSIZE=blocksize ]

           [ DATACLS=class ]

           [ FREE= { UNAL | CLOSE } ]

           [ LRECL= logical_record_length ]

           [ MGMTCLS=class ]

           [ MOUNT= { NO | YES } ]

           [ STORCLS=class ]

           [ VOL=volser [ UNIT=unit ] ]

This call is used to create a new data set on DASD. This call is similar to the $DSCALL OPT=ALLOC call except the
data set must not be a temporary or SYSOUT data set. The data set is cataloged and does not remain allocated to your
product region on completion of the operation.

Operands:

OPT=CREATE
Specifies that a data set is to be created.

DSN=dataset_name
Specifies the data set name to create.

FORMAT=format
Specifies the format of the created data set. Valid values are: F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM,
FSM, FBSM, V, VB, VS, VBS, VBSA, VM VBM, VSM, VBSM, U, UA, UM.

ORG=dataset_organization
Specifies the data set organization for a new data set. Valid values are: PS, PO, PSU, and POU.

RLSE={ NO | YES }
Specifies whether to have a secondary space release option.

SPACE={ TRK | CYL } , pri, sec [ ,dir ]
Specifies the space allocation in tracks or cylinders. The SPACE type and primary allocation quantity are required.
The directory allocation quantity is required if the data set is a PDS.

BLKSIZE=blocksize
Specifies the block size for a new data set. The value must be an integer in the range 1 to 32,760.

DATACLS=class
Specifies the SMS data class option.

FREE={ UNAL | CLOSE }
Specifies whether the data set is to be deallocated by explicit request only (FREE=UNAL) or is to be deallocated
when the file is closed (FREE=CLOSE).

LRECL=logical_record_length
Specifies the logical record length for a new data set. The value must be an integer in the range 1 to 32,760.

MGMTCLS=class
Specifies the SMS management class option.

MOUNT={ NO | YES }
Specifies whether a volume mount is allowed. If MOUNT=NO is specified, and an allocation request requires a
volume which is offline, the allocation request fails. If MOUNT=YES is specified and an allocation request requires
a volume which is offline, a MOUNT request for the volume is issued.

STORCLS=class
Specifies the SMS storage class option.
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VOL=volser [ UNIT=unit ]
Specifies the volume serial number and unit name for a new allocation. If the VOL operand is omitted, the
operating system determines if the allocation is allowed, and may choose to allocate the data set or any volume
which the requesting user is authorized for.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSDSN
Full data set name with member name omitted, and true name if an alias was entered

&$DSORG
Data set organization; values are PS, PO, PSU, POU, CX, CQ, MQ, GS, X, TQ, and TR

&$DSVOL
First volume

&$DSRECF
Record format; values are F,FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM, FSM, FBSM, V, VB, VS, VBS, VBSA,
VM, VBM, VSM, VBSM, U, UA, UM

&$DSRECL
Logical record length

&$DSRECA
Actual usable record length. If the record format is variable length, then the value is record length minus 4. In all
other cases, the value is the same as record length.

&$DSBLKS
Block size

&$DSSTORCLS
SMS storage class if SMS is active for this data set

&$DSMGMTCLS
SMS management class if SMS is active for this data set

&$DSDATACLS
SMS data class if SMS is active for this data set

&$DSDYNEC
Dynamic allocation error code

&$DSDYNIC
Dynamic allocation information code

Example: OPT=CREATE

EXEC $DSCALL OPT=CREATE DSN=DEV.SAMPLE.PDS.WORK02 +

   SPACE='TRK,10,5,1' ORG=PO FORMAT=FB +

   LRECL=80, BLKSIZE=4000, STAT=NEW

$DSCALL OPT=DECONCAT
Deconcatenates a DD that is allocated to your product region.
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&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=DECONCAT 

             DD=DD_name

This call is used to deconcatenate a DD into its original DD allocations. The DD can represent a single data set allocation,
or be a concatenation of two or more allocated data sets. Deconcatenation results in each data set in the concatenation
returning to its original allocation state, where the ddname each data set was assigned when allocated is available. DDs
which are permanently concatenated remain concatenated.

Operands:

OPT=DECONCAT
Specifies that a DD is to be deconcatenated.

DD=DD_name
Specifies the DD to be deconcatenated.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

Example: OPT=DECONCAT

EXEC $DSCALL OPT=DECONCAT DD=DD1

This example deconcatenates DD1. If the DD consists of data sets which were originally allocated under the ddnames
of DD1 and DD2 (as in the example for $DSCALL OPT=CONCAT) the deconcatenation of DD1 results in DD1 and DD2
being returned to their original state.

$DSCALL OPT=DELETE
Deletes a cataloged data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=DELETE 

                DSN=dataset_name 

                CONFIRM = { YES | NO }

This call is used to delete a cataloged data set. The data set is allocated to your product region, then deleted and
uncataloged. This call cannot be used to delete a PDS member. To delete a specific member, use the $DSCALL
OPT=DELMEM call.

Operands:

OPT=DELETE
Specifies that the data set be deleted.
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DSN=dataset_name
Specifies the name of the data set to be deleted. No member name is specified.

CONFIRM={ YES|NO }
Specifies whether to display a confirmation query before deleting the data set. If CONFIRM=YES is specified (or
left to default) a full-screen panel is displayed to request confirmation of the DELETE action. The DELETE action
is confirmed or canceled.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=DELETE

EXEC $DSCALL OPT=DELETE DSN=SYS.WORK.DEV01 CONFIRM=NO

$DSCALL OPT=DELMEM
Deletes a member of a PDS.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=DELMEM 

             DSN=dataset_name 

             MEMBER=member_name 

             CONFIRM={ YES | NO }

This call is used to delete a member of a PDS. This call fails if the specified member is in use by another user.

Operands:

OPT=DELMEM
Specifies that a member be deleted.

DSN=dataset_name
Specifies the name of the data set containing the member. No member name is specified.

MEMBER=member_name
Specifies the member to be deleted. A member name must be specified.

CONFIRM={ YES | NO }
Specifies whether to display a confirmation query before deleting the member. If CONFIRM=YES is specified
(or left to default) a full-screen panel is displayed to request confirmation of the DELMEM action. The DELMEM
action is confirmed or canceled.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=DELMEM

EXEC $DSCALL OPT=DELMEM DSN=CUSTOMER.DATA MEMBER=TEST01
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$DSCALL OPT=DEQ
Releases an ENQ on a data set or member of a PDS.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=DEQ

                { DSN= dataset_name | DD=DD_name } 

                [ MEMBER=member_name ]

This call releases an ENQ on a data set or a member of a PDS which was obtained using a $DSCALL OPT=ENQ call.
The operands specified on this call should specify the same values as the OPT=ENQ call specified when the ENQ was
obtained. After the DEQ request has completed, the data set or PDS member is edited by another user.

Operands:

OPT=DEQ
Specifies that an ENQ is to be released.

DSN=dataset_name
Specifies the data set name.

DD=DD_name
Specifies the ddname under which the data set is allocated to your product region. If the ddname represents a
concatenated DD, the name of the first data set in the concatenation is used.

MEMBER=member_name
Specifies the member name where the release of the ENQ is for a specific member of a PDS.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=DEQ

EXEC $DSCALL OPT=DEQ DD=SYSDD

$DSCALL OPT=DSNLIST
Provides in variables the number and name of data sets concatenated to a ddname.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=DSNLIST 

             DD=dd_name

Used to provide a list of all the data sets concatenated to a ddname.

Operands:

OPT=DSNLIST
Indicates that a list of data sets concatenated to a ddname is requested.

DD=DD_name
Specifies the ddname under which the data sets are allocated to your product region.

Return Codes:
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NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSCONCAT#
Number of data sets returned

&$DSDSN1-n
Name of the data set found in the concatenation

Example: OPT=DSNLIST

EXEC $DSCALL OPT=DSNLIST DD=COMMANDS

$DSCALL OPT=DSNSPACE
Computes the number of allocated tracks in a data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=DSNSPACE 

                DSN=dataset_name

Used to find how much space is allocated to a data set.

Operands:

OPT=DSNSPACE
Indicates that the number of allocated tracks on the specified data set are to be found.

DSN=dataset_name
The name of the data set for which the number of allocated tracks will be found.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSDYNEC
DYNALLOC error code.

&$DSALCTRKS
The number of allocated tracks.

&$DSUNIT
Unit of the volume.

&$DSORG
The organization of the data set.

Example: OPT=DSNSPACE

EXEC $DSCALL OPT=DSNSPACE DSN=SYS1.DEV.SAMPLE
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$DSCALL OPT=EDIT
Displays a sequential data set or member of a PDS for editing.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=EDIT 

                DD=DD_name | DSD=dataset_name 

                [MEMBER=member_name] 

                DATA={ } 

                [LIMIT=number] 

                [TRUNCATE=number]

Use this option to display and edit the records in a member of a data set.

Operands:

OPT=EDIT
Specifies that an EDIT is to be performed.

DD=DD_name or DSD=dataset_name
Specifies the ddname or data set name of the data set to be opened for editing.

MEMBER=member_name
Specifies the member name. If the DD operand is used to identify a concatenated data set, the member is
obtained from the first data set that it exists in.

DATA={ }
Specifies the records to be edited.

LIMIT=number
Specifies the maximum number of records to be edited in the file. This operand is only applicable if DATA=* is
specified.

TRUNCATE=number
Specifies the length to which the records displayed from the file are truncated. The value of the TRUNCATE
operand must be in the range 1 to 32,760.

$DSCALL OPT=ENQ
Performs an ENQ on a data set or member.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=ENQ

                { DSN=dataset_name | DD=DD_name } 

                [ MEMBER=member_name ]

This call is used to serialize access to a data set or member of a PDS in the same way ISPF does. It is used to prevent
another user editing the data set or member while it is being used by your product region.

Operands:

OPT=ENQ
Specifies that an ENQ be issued.

DSN=dataset_name
Specifies the data set name to issue the ENQ for. If the data set is a PDS, a member name may be specified
using the MEMBER operand.
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DD=DD_name
Specifies the ddname of the data set to issue the ENQ for. If the ddname represents a concatenated DD, the ENQ
is issued for the first data set in the concatenation. If the data set is a PDS, a member name may specified using
the MEMBER operand.

MEMBER=member_name
Specifies a member name for the ENQ but is only valid if the ENQ is for a PDS.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=ENQ

EXEC $DSCALL  DD=DDSYS1

NOTE
Issue an ENQ before opening a data set when you intend to update the data set. The ENQ option does not
protect the data set from simultaneous physical writing, however an internal ENQ is issued on the OPEN to
protect the physical data set. If the ENQ function is not explicitly released, it is released when the owning NCL
process terminates.

$DSCALL OPT=FCLOSE
Combines the deallocating and closing data set functions into a single call.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=FCLOSE

                { DD=DD_name | ID=path_name } 

                DISP={ KEEP | DELETE }

This call is used as a more simple interface than the combination of OPT=CLOSE and OPT=UNALL. It allows a single call
to close and deallocate a data set.

Operands:

OPT=FCLOSE
Specifies that a data set is to be closed and deallocated.

DD=DD_name
Specifies the ddname to be closed and deallocated.

ID=path_name
Specifies the path name that allows multiple paths to the same data set. If no path ID is specified, the ddname is
used as the path ID.
You must specify a ddname. If the ddname specified is other than ID, you also need to specify the ID parameter;
otherwise you do not.

NOTE
Any combination of OPEN, FOPEN, CLOSE, FCLOSE, READ, and WRITE requests must be done in a
single procedure.

DISP={ KEEP | DELETE }
Specifies the override of the Normal Disposition that was specified when the data set was allocated to your
product region.

 1354



 Netmaster® Shared Content Library 12.2

NOTE
If the data set name was generated by the system, then it is deleted, regardless of the disposition
specified.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

Example: OPT=FCLOSE

EXEC $DSCALL OPT=FCLOSE DD=&Q$DD

Notes:

For an OUTPUT data set, the final block is written. This may cause an ABEND message if the data set exceeds its size
limit.

A temporary data set, whose name was generated at allocation, is deleted when it is deallocated-regardless of the
disposition value that was specified.

If a concatenated data set is freed, the first data set in the concatenation is deallocated and the other ddnames in the
concatenation become visible. The net effect is the same as a deconcatenation followed by a deallocation of the first
ddname in the concatenation.

$DSCALL OPT=FINDMEM
Provides a selection list of all data sets in the DD_name concatenation and an entry to indicate if the member name is
found in this data set or not.

EXEC $DSCALL OPT=FINDMEM 

             DD=DD_name 

             MEMBER=member_name

This call is used to show which data sets contain the specified member name from a ddname.

Operands:

OPT=FINDMEM
Finds a member from a concatenated list of data sets.

DD=DD_name
Specifies the ddname. If this operand is omitted, the COMMANDS ddname is used.

MEMBER=member_name
Specifies the member name.

Return Codes:
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NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=FINDMEM

EXEC $DSCALL OPT=FINDMEM DD=COMMANDS MEMBER=proc_name

This example produces results that indicate that proc_name was found in the data sets SYSA.NM.PROD.SOURCE and
SYSA.NM.BASE.SOURCE.

$DSCALL OPT=FOPEN
Combines the ALLOC option for new or existing data sets and the OPEN option into one call.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=FOPEN

             DD=DD_name [ ID=path_name ]

             DSN=dataset_name

             FORMAT=dataset_format

             ORG=dataset_organization

             RLSE= { NO | YES }

             SPACE= { TRK | CYL } , pri ,sec [ ,dir ]

           [ BLKSIZE=blocksize ]

           [ DATACLS=class ]

           [ DISP= { KEEP | DELETE } [ , { KEEP | DELETE } ] ]

           [ DSNTYPE= { LIBRARY | PDSE } ]

           [ FREE= { UNAL | CLOSE } ]

           [ LRECL=logical_record_length ]

           [ MEMBER=member_name ]

           [ MGMTCLS=class ]

           [ MIGRATE= { YES | NO } ]

           [ MODE= { INPUT | OUTPUT } ]

           [ MOUNT= { NO | YES } ]

           [ STAT= {  NEW | OLD | MOD | SHR } ]

           [ STORCLS=class ]

           [ VOL=volser [ UNIT=unit ] ]

This call is used as a more simple interface than the combination of OPT=ALLOC and OPT=OPEN. It allows a single call
to be made to allocate and open a new or existing cataloged data set.

Operands:

OPT=FOPEN
Specifies that a data set is to be allocated and opened.

DD=DD_name
Specifies the ddname. If this operand is omitted, a ddname is generated by the operating system.

ID=path_name
Specifies the ID of a path to be opened for access to the data set. The use of a path ID lets a procedure access
more than one file, with the unique path ID used to identify which file is being accessed. The path ID must be
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specified on subsequent requests such as READ, WRITE, and CLOSE. If this operand is omitted, the ddname
specified in the DD operand is used as the path ID.

DSN=dataset_name
Specifies the data set name to allocate and open. If the DSN operand is omitted, a temporary data set is
allocated. When a temporary data set is allocated, no disposition is allowed and DELETE, DELETE is forced.

FORMAT=dataset_format
Specifies the data set format for the new data set. Valid values are: F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM,
FBM, FSM, FBSM, V, VB, VS, VBS, VBSA, VM VBM, VSM, VBSM, U, UA, UM.

ORG=dataset_organization
Specifies the data set organization. Valid values are: PS, PO, PSU, POU, CX, CQ, MQ, GS, TX, TQ, TR.

RLSE={ NO | YES }
Specifies whether to use the secondary space release option.

SPACE={ TRK | CYL } , pri,sec { ,dir }
Specifies the space allocation in tracks or cylinders. The SPACE type and primary allocation quantity are required.
The directory allocation quantity is required if the data set is a PDS.

BLKSIZE=blocksize
Specifies the block size for the data set. The value must be an integer in the range 0 to 32,760.

DATACLS=class
Specifies the SMS data class.

DISP={ KEEP | DELETE } [, { KEEP | DELETE } ]
Specifies the Normal and Conditional Disposition of the data set. The disposition relates to the normal or
conditional termination of your product region, not of the requesting NCL process. If KEEP is specified, the data
set remains cataloged. If DELETE is specified, the data set is uncataloged and deleted.

DSNTYPE={ LIBRARY | PDSE }
Specifies whether you want to allocate and open a PDSE data set. The two values mean the same thing: a PDSE
data set.

MIGRATE={ YES | NO }
Specifies whether to allocate a data set if it has been migrated. If MIGRATE=NO is specified, Dataset Services
checks that the data set has been migrated (for example, by DFHSM). If the data set has been migrated, Dataset
Services rejects the allocation request. If MIGRATE=YES is specified, Dataset Services issues the allocation
request without checking that the data set has been migrated.

MODE={ INPUT | OUTPUT }
Specifies whether the data set is open for input or output.

MOUNT={ NO | YES }
Specifies whether a volume mount is allowed. If MOUNT=NO is specified, and an allocation request requires
a volume which is off-line, the allocation request fails. If MOUNT=YES is specified and an allocation request
requires a volume which is off-line, a MOUNT request for the volume is issued.

FREE={ UNAL | CLOSE }
Specifies whether the data set is to be deallocated by explicit request only (FREE=UNAL) or is to be deallocated
when the file is closed (FREE=CLOSE).

LRECL=logical_record_length
Specifies the logical record length for the data set. The value must be an integer in the range 1 to 32,760.

MEMBER=member_name
Specifies the member name. To open a PDS that was not allocated with a member name, specify the member
name in the call. If the allocation was to a member name, the member name specified in the MEMBER operand
overrides it.
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MGMTCLS=class
Specifies the SMS management class.

STAT={ NEW | OLD | MOD | SHR }
Specifies the status of the data set.

STORCLS=class
Specifies the SMS storage class.

VOL=volser [ UNIT=unit ]
Specifies the volume serial number and unit name for the new allocation. If the VOL operand is omitted, the
operating system determines if the allocation is allowed, and may choose to allocate the data set or any volume
which the requesting user is authorized for.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSSTAT
Status of data set; values are OLD, MOD, or SHR

&$DSDSN
Full data set name with member name omitted, and true name if an alias was entered &$DSDSNTYPE Type of
data set; value is LIBRARY

&$DSMEM
Member name if a member of a PDS &$DSID Path ID

&$DSORG
Data set organization; values are PS, PO, PSU, and POU

&$DSVOL
First volume

&$DSUNIT
Unit name for the volume

&$DSRECF
Record format; values are F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM, FSM, FBSM, V, VB, VS, VBS, VBSA,
VM, VBM, VSM, VBSM, U, UA, UM

&$DSRECL
Record length

&$DSRECA
Actual usable record length. If the record format is variable length, then the value is record length minus 4. In all
other cases, the value is the same as record length.

&$DSBLKS
Block size

&$DSDDNAME
DDname from the allocation, as supplied or as generated by the operating system

&$DSSTORCLS
SMS storage class if SMS is active for this data set

&$DSMGMTCLS
SMS management class if SMS is active for this data set
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&$DSDATACLS
SMS data class if SMS is active for this data set

&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

Example: OPT=FOPEN

EXEC $DSCALL OPT=FOPEN DSN=SYS.WORK.DEV01 MEMBER=TEST01 +

   STAT=OLD MODE=OUTPUT

Notes:

Only cataloged data sets are supported. Unit and volume parameters are not supported by this function.

Most non-VSAM data sets are allocated. IS and DA data sets are not supported. If MEMBER= was specified, the member
is opened. If the allocation was for a sequential data set, the data set is opened.

$DSCALL OPT=INFO
Retrieves data set information.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=INFO 

             DSN=dataset_name [ DD=DD_name ] 

           [ MOUNT= { NO | YES } ] 

           [ MIGRATE= { YES | NO } ]

This call is used to obtain data set information for a data set. The information is returned to the calling procedure in
variables.

Operands:

OPT=INFO
Specifies the data set information that is to be returned.

DSN=dataset_name
The name of the data set for which information is to be retrieved.

DD=DD_name
Specifies the ddname of a data set allocated to your product region for which information is to be retrieved.

MOUNT={ NO | YES }
Specifies whether a volume mount is allowed. If MOUNT=NO is specified, and an allocation request requires
a volume which is off-line, the allocation request fails. If MOUNT=YES is specified and an allocation request
requires a volume which is off-line, a MOUNT request for the volume is issued. You cannot use this operand if
DD= is specified.

MIGRATE={ YES | NO }
Specifies whether to allocate a data set if it has been migrated. If MIGRATE=NO is specified, Dataset Services
checks that the data set has been migrated (for example, by DFHSM). If the data set has been migrated, Dataset
Services rejects the allocation request. If MIGRATE=YES is specified, Dataset Services issues the allocation
request without checking that the data set has been migrated.

NOTE
If you specify a ddname, the MIGRATE and MOUNT parameters are ignored.
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Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSSTAT
Status of data set; values is OLD, MOD, SHR, or NEW

&$DSDSN
Full data set name with member name omitted, and true name if an alias was entered

&$DSDSNTYPE
Type of file or data set; value is HFS or LIBRARY

&$DSMEM
Member name if a member of a PDS

&$DSORG
Data set organization; values are PS, PO, PSU, POU, CX, CQ, MQ, GS, TX, TQ, TR, and VS

&$DSVOL
First volume &$DSUNIT Unit name for the volume

&$DSRECF
Record format; values are F, FB, FS, FBS, FA, FBA, FSA, FBSA, FM, FBM, FSM, FBSM, V, VB, VS, VBS, VBSA,
VM, VBM, VSM, VBSM, U, UA, UM

&$DSRECL
Record length

&$DSRECA
Actual usable record length. If the record format is variable length, then the value is record length minus 4. In all
other cases, the value is the same as record length.

&$DSBLKS
Block size

&$DSDDNAME
DDname from the allocation, as supplied or as generated by the operating System

&$DSNUMEXT
Number of extents

&$DSCDATE
Create date

&$DSEDATE
Expire date

&$DSLREF
Last referenced date

&$DSTPCYL
Tracks per cylinder

&$DSPRITRKS
Primary allocation in tracks

&$DSALCTRKS
Allocated tracks for data set
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&$DSUSETRKS
Used tracks

&$DSSECQTY
Secondary space allocation

Examples: OPT=INFO

EXEC $DSCALL OPT=INFO DSN=SYS1.LINKLIB MOUNT=YES

NOTE
Only cataloged data sets are supported. Unit and volume parameters are not supported by this function.

$DSCALL OPT=LISTC
Obtains or displays a list of data sets that begin with a specified name prefix.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=LISTC QUAL=qualifier 

           [ SYSPRINT= { KEEP | DSN | DELETE } ] 

           [ DISPLAY= { YES | NO } ] 

           [ PARM={ NAME | VOLUME | ALL } ]

This call allows users of your product region to perform an IDCAMS LISTCAT operation and receive the results. This is
used to obtain a list of cataloged data sets which have a specified name prefix.

Operands:

OPT=LISTC
Specifies that a list of data sets be obtained or displayed.

QUAL=qualifier
The fully qualified name prefix for the list of data sets to be displayed.

SYSPRINT={ KEEP | DSN | DELETE }
Specifies the type of data set to be allocated to the SYSPRINT DD for the copy operation.

• If SYSPRINT=KEEP is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed the SYSOUT data set is deallocated with DISP=KEEP to cause it to be kept. The output
from the copy operation is browsed through, for example, SDSF.

• If SYSPRINT=DSN is specified, your product region allocates a temporary data set, which is deleted when
your product region terminates. The output from the copy operation is browsed through ISPF or by the use
of the DISPLAY=YES operand on this call. The data set is not deallocated from your product region on
completion of the copy operation. The data set name, ddname, and volume for the data set are returned in
variables to the caller.

• If SYSPRINT=DELETE is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed, the SYSOUT file is deallocated with DISP=DELETE to cause it to be deleted. The output
from the copy operation cannot be browsed.

DISPLAY={ YES | NO }
Specifies whether to display the SYSPRINT output. The display parameter is only valid if SYSPRINT=DSN.

PARM={ NAME | VOLUME | ALL }
Specifies the level of detail of the returned catalog information. The value is any valid parameter used in the IBM
LISTCAT utility after the LEVEL parameter.

Return Codes:
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NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, see Return Codes and $DSCALL Feedback
Codes.

Return Variables:

&$DSPRINTDSN
Name of SYSPRINT file

&$DSPRINTVOL
Volume where SYSPRINT file is located

&$DSPRINTDD
SYSPRINT ddname

Examples: OPT=LISTC

When $DSCALL is called with the LISTC option and no PARM specified:

EXEC $DSCALL OPT=LISTC QUAL=SYS1 DISPLAY=YES SYSPRINT=DSN

it produces the following output:

 USER01---------- SYS95229.T172448.RA000.PROD1.R0000102 ----Columns 001 079

 Command ===>                                              Scroll ===> PAGE

 ****************************** TOP OF DATA *******************************

 1IDCAMS SYSTEM SERVICES                                       TIME: 17:24:

 0

     LISTCAT LEVEL(SYS1) NAME

 0NONVSAM ------- SYS1.AADFMAC1

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSCLI0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSKEL0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSMSG0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSPNL0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSTBL0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABMFMOD0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABNJMISC

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right

When $DSCALL is called with the LISTC option and PARM=ALL specified:

EXEC $DSCALL OPT=LISTC QUAL=PROD.V3R2M0 DISPLAY=YES PARM=ALL  

+      SYSPRINT=DSN
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it produces the following output:

 USER01---------- SYS95229.T172834.RA000.PROD1.R0000106 ----Columns 001 079

 Command ===>                                              Scroll ===> PAGE

 ****************************** TOP OF DATA *******************************

 1IDCAMS SYSTEM SERVICES                                       TIME: 17:28:

 0

     LISTCAT LEVEL(SYS1) ALL

 0NONVSAM ------- SYS1.AADFMAC1

       IN-CAT --- CATALOG.MCAT.VMVS006

       HISTORY

         DATASET-OWNER-----(NULL)     CREATION--------1991.310

         RELEASE----------------2     EXPIRATION------0000.000

       VOLUMES

         VOLSER------------MVS005     DEVTYPE------X‘3010200E’    FSEQN----

       ASSOCIATIONS

         ALIAS----TARGSYS.SYS1.AADFMAC1

 0NONVSAM ------- SYS1.ABLSCLI0

       IN-CAT --- CATALOG.MCAT.VMVS006

       HISTORY

         DATASET-OWNER-----(NULL)     CREATION--------1991.310

         RELEASE----------------2     EXPIRATION------0000.000

       VOLUMES

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right

When $DSCALL is called with the LISTC option and PARM=VOLUME specified:

EXEC $DSCALL OPT=LISTC QUAL=SYS1 DISPLAY=YES PARM=VOLUME +

      SYSPRINT=DSN

it produces the following output:

 USER01--------- SYS98265.T154724.RA000.PROD41.R0105116 -----Columns 001 079

 Command ===>                                               Scroll ===> PAGE

 ***************************** TOP OF DATA ********************************

 1IDCAMS SYSTEM SERVICES TIME: 17:30:

 0

 0NONVSAM ------- SYS1.AACBCNTL

       IN-CAT --- CATALOG.VOS3SCT

       HISTORY

         DATASET-OWNER-----(NULL)     CREATION--------1997.167

         RELEASE----------------2     EXPIRATION------0000.000

       VOLUMES

         VOLSER------------OS3SDL     DEVTYPE------X‘3010200F’    FSEQN----

 0NONVSAM ------- SYS1.AADFMAC1
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       IN-CAT --- CATALOG.VOS3SCT

       HISTORY

         DATASET-OWNER-----(NULL)     CREATION--------1997.167

         RELEASE----------------2     EXPIRATION------0000.000

       VOLUMES

         VOLSER------------OS3SDL     DEVTYPE------X‘3010200F’    FSEQN----

 0NONVSAM ------- SYS1.AADRLIB

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right

When $DSCALL is called with the LISTC option and PARM=VOLUME specified:

EXEC $DSCALL OPT=LISTC QUAL=SYS1 DISPLAY=YES PARM=VOLUME +

      SYSPRINT=DSN

it produces the following output:

 USER01---------- SYS95229.T172448.RA000.PROD1.R0000102 ----Columns 001 079

 Command ===>                                              Scroll ===> PAGE

 ****************************** TOP OF DATA *******************************

 1IDCAMS SYSTEM SERVICES                                       TIME: 17:24:

 0

     LISTCAT LEVEL(SYS1) NAME

 0NONVSAM ------- SYS1.AADFMAC1

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSCLI0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSKEL0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSMSG0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSPNL0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABLSTBL0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABMFMOD0

       IN-CAT --- CATALOG.MCAT.VMVS006

 0NONVSAM ------- SYS1.ABNJMISC

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find

  F7=Backward  F8=Forward   F9=Swap     F10=Left     F11=Right

NOTE
This is the same as the output produced when $DSCALL is called with the LISTC option and no PARM specified
(see the first example).

$DSCALL OPT=MEMLIST
Obtains or displays a list of PDS members.
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&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=MEMLIST DSN=dataset_name 

           [ DISPLAY={ YES | NO } ] 

           [ MEMBER=pattern ]

This call is used to obtain a list of members in a PDS and return information about the members to the calling procedure in
variables. It is also used to obtain a full-screen selection list of members in a PDS.

Operands:

OPT=MEMLIST
Specifies that information about the members be obtained.

DSN=dataset_name
Specifies the name of the PDS containing the members. No member name is specified.

DISPLAY={YES | NO }
Specifies whether to display the selection list of PDS member names. When DISPLAY=NO is specified, the
member information is returned in variables &$DSMEM#, &$DSMEMn, and &$DSSTATn.

MEMBER=pattern
Specifies the name of a member pattern which specifies a subset of the members in the PDS. If not specified
all members are searched. You can specify a particular pattern name, or use a mask to indicate more than one
pattern name.
A pattern can contain the question mark (?) and asterisk (*) characters. The ? character is used to match any
single character in more than one member name. The * character is used to match any number of characters in
more than one member name. For example:
ABCD

matches only the pattern name ABCD
A?D

matches any three character pattern name that begins with A and ends with D, such as, AID, AFD, AZD
A*D

matches member names of any length that begin with A and ends with D, such as, AD, ABCD, ABD

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSMEM#
Number of members returned

&$DSMEMn
Member names in ascending order

&$DSSTATn
SPF statistics for the associated member name

&$DSLIBn
The concatenation level of the data set where the member resides

Examples:

EXEC $DSCALL OPT=MEMLIST DSN=SYS.WORK.DEV01 DISPLAY=YES
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The selection list displays ISPF member information as shown in the following figure. The BROWSE, EDIT, DELETE,
PRINT, RENAME, and SUBMIT actions can be applied to the members on the list.

This example produces the following output:

 PROD----------- Dataset Services : PDS Member SPF Statistics ------------------

 Command ===>                                                    Scroll ===> CSR

                           B/=Browse E=Edit D=Delete P=Print R=Rename SUB=Submit

     Member   VV.MM    Created        Changed      Size  Init   Mod ID       Lib

     $$$AW    01.05  11-MAY-2007 14-MAY-2007 20:41  418   378     0 SYSIP01    1

     $$$AW1   01.07  11-MAY-2007 15-MAY-2007 02:29  531   378     0 SYSIP01    1

     $$$AW3   01.03  15-MAY-2007 15-MAY-2007 21:48  570   570     0 SYSIP01    1

     $$$SPACE

     $$COPYRI 01.00  26-JAN-2008 26-JAN-2008 22:16    0     0     0 SYSIP02    7

     $$NMLIC  01.00  26-JAN-2008 26-JAN-2008 22:16    0     0     0 SYSIP02    7

     $$QASMSG 01.01  23-AUG-1995 23-AUG-1995 18:44    0     0     0 SYSIP14    8

     $$SL     01.00  11-FEB-2008 11-FEB-2008 19:27    0     0     0 SYSIP02    6

     $$SYSPRD 01.00  18-MAR-2008 18-MAR-2008 00:04    0     0     0 SYSIP02    3

     $$SYSPRO 01.00  11-FEB-2008 11-FEB-2008 19:27    0     0     0 SYSIP02    6

     $@COPY   01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@DELETE 01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@E      01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@L      01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@M      01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@NMFTS  01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@NOTIFY 01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@R      01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@REPRO  01.03  05-JUN-1994 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $@S      01.02  04-MAY-1992 17-JUL-2004 05:44    0     0     0 SYSIP02    8

     $ACBERFL 01.01  04-MAY-1992 04-MAY-1992 20:36    0     0     0 SYSIP24    8

$DSCALL OPT=MOVE
Copies a sequential data set, then deletes the original data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=MOVE 

                FROMDSN=dataset_name 

                TODSN=dataset_name

This call is used to copy a sequential data set to another sequential data set using the IEBGENER utility and delete the
original data set after the copy has completed.

Operands:

OPT=MOVE
Specifies that the data set be copied then deleted.

FROMDSN=dataset_name
Specifies the name of the data set to be moved.
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TODSN=dataset_name
Specifies the name of the data set to copy the data set specified in FROMDSN to.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=MOVE

EXEC $DSCALL OPT=MOVE FROMDSN=SYS1.WORK.GO +

   TODSN=PROD1.CHANGE.GO

NOTE
Both the FROMDSN and TODSN data sets must be sequential and have the same record length and record
format. Both data sets must exist prior to the call. If the copy function fails the FROMDSN data set is not deleted.
This does not apply to PDSs.

$DSCALL OPT=MOVEPACK
Moves a data set to another disk pack.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=MOVEPACK 

                DSN=dataset_name VOL=volume_name 

                SYSPRINT={ KEEP | DELETE | DSN } 

                DISPLAY={ YES | NO }

Use this call to move a data set to a specified disk pack. This option is only useful for moving cataloged data sets.

The new data set is cataloged, with the same name, on the specified target disk pack-the data set name cannot be
changed. If the target volume is the same as the source disk pack, no action is taken.

For a VSAM data set the IDCAMS utility is used to perform the move. The VSAM data set is exported and then imported
on the target volume. The IEHMOVE utility is used for non-VSAM data sets. The data set is moved to the target volume
and deleted from the current volume by the IEHMOVE utility. The utility catalogs the data set on the target volume.

Operands:

OPT=MOVEPACK
Indicates that a data set is to be moved between disk packs.

DSN=dataset_name
The name of the PDS or sequential data set to be moved.

VOL=volume_name
The name of the disk pack to which the data set will be moved.

SYSPRINT={ KEEP | DELETE | DSN }
Specifies the type of data set to be allocated to the SYSPRINT DD for the copy operation.
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• If SYSPRINT=KEEP is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed the SYSOUT data set is deallocated with DISP=KEEP to cause it to be kept. The output
from the copy operation is browsed through, for example, SDSF.

• If SYSPRINT=DELETE is specified, your product region allocates a SYSOUT file with CLASS=A, and after the
copy has completed, the SYSOUT file is deallocated with DISP=DELETE to cause it to be deleted. The output
from the copy operation cannot be browsed.

• If SYSPRINT=DSN is specified, your product region allocates a temporary data set, which is deleted when
your product region terminates. The output from the copy operation is browsed through ISPF or by the use
of the DISPLAY=YES operand on this call. The data set is not deallocated from your product region on
completion of the copy operation. The data set name, ddname, and volume for the data set are returned in
variables to the caller.

DISPLAY={ YES | NO }
Specifies whether to display the output on completion of the function. This operand is only valid if
SYSPRINT=DSN is specified. If DISPLAY=YES is specified, a full-screen display of the SYSPRINT data set is
presented after the copy operation has completed.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=MOVEPACK

EXEC $DSCALL OPT=MOVEPACK DSN=MYDATASET VOL=MVS009

$DSCALL OPT=OPEN
Opens a sequential data set or member of a PDS for input or output.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=OPEN

             DD=DD_name

           [ ID=path_name ]

           [ MEMBER=member_name ]

           [ MODE= { INPUT | OUTPUT } ]

This call is used to open a data set or a member of a PDS in preparation for reading (specify MODE=INPUT) or writing
(specify MODE=OUTPUT).

Operands:

OPT=OPEN
Specifies that an OPEN action be performed on a data set or member of a PDS.

DD=DD_name
Specifies the ddname of the data set to be opened. If the ddname represents a concatenated DD, the first data
set in the concatenation is opened.

ID=path_name
Specifies the ID of a path to be opened for access to the data set. The use of a path ID lets a procedure access
more than one file, with the unique path ID used to identify which file is being accessed. The path ID must be
specified on subsequent requests such as READ, WRITE, and CLOSE.
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If this operand is omitted, the ddname is used as the path ID. If a path with that name already exists, an error is
indicated. The path ID is returned in the shared variable &$DSID.

MEMBER=member_name
Specifies the member name. To open a PDS that was not allocated with a member name, specify the member
name in the call. If the allocation was to a member name, the member name specified in the MEMBER operand
overrides it.

MODE={ INPUT | OUTPUT }
Specifies whether the data set is open for input or output.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSID
Path ID

Example: OPT=OPEN

EXEC $DSCALL OPT=OPEN DD=SYSDD MODE=OUTPUT +

   MEMBER=TEST01

NOTE
If the original allocation was to a PDS or a member of a PDS, the member is opened. If the allocation was for a
sequential data set, the data set is opened.

$DSCALL OPT=PRINT
Prints one or more records from a data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=PRINT DD=DD_name 

           [ MEMBER=member_name ]

             DATA={ }

           [ LIMIT=number ]

           [ TRUNCATE=number ]

Use this option to print the records in a member of a data set.

Operands:

OPT=PRINT
Specifies that a print action is to be performed.

DD=DD_name
Specifies the ddname of the data set to be opened for printing.

MEMBER=member_name
Specifies the member name. If the DD operand is used to identify a concatenated data set, the member is
obtained from the first data set that it exists in.

DATA={ }
Specifies the records to be printed.
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LIMIT=number
Specifies the maximum number of records to be printed in the file. This operand is only applicable if DATA=* is
specified.

TRUNCATE=number
Specifies the length to which the records printed from the file are truncated. The value of the TRUNCATE operand
must be in the range 1 to 32,760.

$DSCALL OPT=READ
Reads one or more records from a data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=READ 

             DATA= { * | variable_name [ , variable_name,... ] | prefix*} 

           { DD=DD_name | ID=path_name } 

           [ LIMIT= number ] 

           [ TRUNCATE= number ]

This option is used to read records from a data set or a member of a PDS into variables. The procedure must have an
open path to the data set or PDS member to be read (use $DSCALL OPT=OPEN to open a path).

Operands:

OPT=READ
Specifies that a read action be performed.

DATA={ * | variable_name [ , variable_name... ] | prefix*}
Specifies the records to be read.

• If DATA=* is specified, the records are returned in a shared variable, &$DSDATA*. All records are read until
the LIMIT value is reached or the end of file (EOF) is reached. The records are placed in variables called &
$DSDATA1, &$DSDATA2, and so on as required. If the LIMIT operand is omitted, a value of 1 is assumed.

• If DATA=variable_name is specified, a single record is read. Multiple variables need to be specified
(variable_name1,variable_name2,...,variable_namen) when the record is longer than 250 bytes and must be
divided into 250-byte segments. In this case, the relevant variables must be included in SHRVARS with the
$DSCALL procedure. The variable name cannot have prefix $DS; if it does, it is reset to null.

NOTE
This version of the DATA operand reads only one record into the data set. It must be used to read
records containing more than 250 bytes.

• If DATA=prefix* is specified, the records are returned in shared variables &prefix1, &prefix2, and so on, as
required. All records are read until the LIMIT value is reached or the end of file (EOF) is reached. If the LIMIT
operand is omitted, a value of 1 is assumed.

DD=DD_name
Specifies the ddname of the file to be read. This operand is used as the path ID if the ID parameter is not set. The
path ID specified must already have been created with an OPT=OPEN or OPT=FOPEN call.

ID=path_name
Specifies the path ID of the file to be read.

NOTE
Any combination of OPEN, FOPEN, CLOSE, FCLOSE, READ, and WRITE requests must be done in a
single procedure.
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LIMIT=number
Specifies the maximum number of records to be read from the file. The value of the LIMIT operand must be in the
range 1 to 9,999. This operand is applicable only if DATA=* or DATA=prefix* is specified.

TRUNCATE=number
Specifies the length to which records read from the file are truncated. The value of the TRUNCATE operand must
be in the appropriate range for the value specified for the DATA operand:

• If DATA=* or DATA=prefix* is specified, then the TRUNCATE value must be in the range 1 to 250.
• If DATA=variable_name1,variable_name2,...,variable_namen is specified, then the TRUNCATE value must be

in the range 1 to 32,760.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

$DSFDBK is set to 9 and $DSRC set to 4 if the number of records specified by the LIMIT operand is not satisfied.

Return Variables:

&$DSDATAn
Contains the records for the DATA=* option, where n is a number to identify each return. If the
DATA=variable_name operand is used, the nominated variables contain the data

&$DSDATA#
Contains the count of records read. For DATA=* it contains the number of records read on this call.

&$DSEOF
End of file indicator. The value is null unless the end of file is encountered. If end of file is encountered, this
variable is set to the value EOF. If DATA=variable_name is specified, no data is returned if the end of file is
encountered.

Examples: OPT=READ

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=READ ID=SYSPATH DATA=* +

   LIMIT=9999

&CONTROL SHRVARS=($DS, ABC)

EXEC $DSCALL OPT=READ ID=SYSPATH DATA=ABC

&CONTROL SHRVARS=($DS, ABC)

EXEC $DSCALL OPT=READ ID=SYSPATH +

   DATA=ABC* LIMIT=9999

$DSCALL OPT=RENAME
Renames a cataloged data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=RENAME 

                DSN=dataset_name 

                NEWNAME=dataset_name

This call is used to rename a cataloged data set. Your product region issues an ENQ for both the old and new data set
names before attempting to perform the request. If the new data set name already exists, or if the data set is in use, the
request fails.
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Operands:

OPT=RENAME
Specifies that the data set be renamed.

DSN=dataset_name
Specifies the name of the data set to be renamed. No member name is specified.

NEWNAME=dataset_name
Specifies the new name for the data set. No member name is specified.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=RENAME

EXEC $DSCALL OPT=RENAME DSN=SYS1.WORK.DEV01 +

   NEWNAME=SYS1.WORK.TEST12

$DSCALL OPT=RENMEM
Renames a member of a PDS.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL    OPT=RENMEM 

                DSN=dataset_name 

                MEMBER=member_name 

                NEWNAME=member_name

This call is used to rename a member of a PDS. This call fails if the specified member is in use by another user, or if a
member with the new name already exists.

Operands:

OPT=RENMEM
Specifies that a member be renamed.

DSN=dataset_name
Specifies the name of the PDS containing the member. No member name is specified.

MEMBER=member_name
Specifies the member to be renamed. A member name must be provided.

NEWNAME=member_name
Specifies the new name for the member.

Return Codes:

NOTE
FFor more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=RENMEM

EXEC $DSCALL OPT=RENMEM DSN=CUSTOMER.DATA MEMBER=DEV01 +

   NEWNAME=TEST01
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$DSCALL OPT=SHOWALLOC
Provides a full-screen display of allocated data sets.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=SHOWALLOC 

           [ DD=DD_name ]

This call is used to display a full-screen selection list of data sets that are allocated to your product region. The selection
list can contain all data sets allocated to your product region or only show data sets that are allocated to a specific DD.

Operands:

OPT=SHOWALLOC
Specifies display of allocated data sets.

DD=DD_name
Specifies that the display is to contain only data sets which are allocated to the specified DD. If this operand is
omitted, all data sets that are allocated to your product region are displayed.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic..

Examples:

To display information about a single ddname, SYSDD:

EXEC $DSCALL OPT=SHOWALLOC DD=SYSDD

To display information about all ddnames beginning with S:

EXEC $DSCALL OPT=SHOWALLOC DD=S*

To display information about all ddnames:

EXEC $DSCALL OPT=SHOWALLOC

NOTE
The data sets are displayed on a selection list that provides two actions, UNALLOCATE (which requires
confirmation) and INFO (that displays information about a selected data set) as shown in the following figure,
which shows an example of $DSCALL output when OPT=SHOWALLOC is specified:

 USER01------------ Dataset Services : Allocated Files -------------------

 Command ===>                                             Scroll ===> PAGE

                                                      S/=Info U=Unallocate

     DDname   Status     User     Dataset name

     AOMDB    SHR        DE1NBSYS AUDE0.DENM1.AOMDB

     AOMDB1   SHR        DE1NBSYS AUDE0.DENM1.AOMDB

     CG#00119 SHR        DE1NBSYS SYS3.BIGBLOCK
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              SHR        DE1NBSYS AUDE0.NMV2SMS.WORK.CG#00119.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.TEST.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.LODG.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.PROD.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.BASE.SOURCE

              SHR        DE1NBSYS AUDE0.IHS.PROCS

              SHR        DE1NBSYS AUDE0.LIB.NCL

     CG#00165 SHR        DE1NBSYS SYS3.BIGBLOCK

     CG#00168 SHR        DE1NBSYS SYS3.BIGBLOCK

              SHR        DE1NBSYS AUDE0.NMV2SMS.WORK.CG#00168.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.TEST.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.LODG.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.PROD.SOURCE

              SHR        DE1NBSYS AUDE0.NMV2SMS.BASE.SOURCE

 F1=Help      F2=Split     F3=Exit                  F5=Find     F6=Refresh

 F7=Backward  F8=Forward   F9=Swap

$DSCALL OPT=SUBMIT
This call submits JCL to the JES internal reader for execution. The JCL is contained in a sequential data set or PDS
member, or is passed to $DSCALL in variables.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=SUBMIT 

           { DSN=dataset_name | 

             VARS=prefix 

             RANGE=(a , b) }

Operands:

OPT=SUBMIT
Submits the JCL.

DSN=dataset_name
Specifies the name of the PDS or sequential data set containing the JCL. If the data set name is a PDS, a
member name must be specified.

VARS=prefix
The variable name prefix of the variables that contain the JCL.

NOTE
If VARS= is specified, the relevant variables must be shared to $DSCALL, for example, using
&CONTROL SHRVARS. The variable names are assumed to be prefixa, prefixb,..., prefixn.

RANGE= (a , b)
The numeric range (of the variable name suffix) for the variables containing the JCL. This operand is valid, and is
required, only when the VARS operand is specified.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:
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&$DSJOB#
Contains JOBnnnnn where nnnnn is the job number assigned.

Example: OPT=SUBMIT

This example submits JCL contained in a data set:

EXEC $DSCALL OPT=SUBMIT DSN=CUSTOMER.DATA.JOBS(REORG)

This example submits JCL using a range of variables:

&CONTROL SHRVARS=($DS,$TEST)

&$TEST1 = &STR //FREDX JOB 'SAMPLE',CLASS=A,MSGLEVEL=(1,1),MSGCLASS=T,

&$TEST2 = &STR // NOTIFY=FRED 

&$TEST3 = &STR //STEP EXEC PGM=IEFBR14

&$TEST4 = &STR //

EXEC $DSCALL OPT=SUBMIT VARS=$TEST RANGE=(1,4)

Notes:

This function allocates a SYSOUT data set with CLASS=A and PGM=INTRDR. The JCL is obtained from the specified
data set or variables and written to the SYSOUT file. When the SYSOUT file is closed, the job number assigned to the
submitted job is returned. This value is placed in variable $DSJOB# for return to the caller.

This function does not work if your product region is running under the master scheduler instead of JES.

This function is designed to submit only a single job.

$DSCALL OPT=UNALL
This call deallocates a data set from your product region.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT={ UNALL | FREE } 

             DD=ddname

           [ DISP={ KEEP | DELETE } ]

Operands:

OPT={ UNALL | FREE }
Specifies the deallocation of a data set.

DD=ddname
Specifies the ddname to deallocate.

DISP={ KEEP | DELETE }
Specifies an override of the Normal Disposition which was specified when the data set was allocated to your
product region.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:
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&$DSDYNEC
DYNALLOC error code

&$DSDYNIC
DYNALLOC information code

Example: OPT=UNALL

EXEC $DSCALL OPT=UNALL DD=DD1

Notes:

If a concatenated data set is freed, the first data set in the concatenation is deallocated. The other ddnames in the
concatenation return to their original allocation state. The net effect is the same as a deconcatenation followed by a
deallocation of the first ddname in the concatenation.

A temporary data set whose name was generated at allocation is deleted when deallocated, regardless of the disposition
value specified.

$DSCALL OPT=UTILITY
Executes the IBM utilities: IEBGENER, IEBCOPY, IEHLIST, IEHMOVE, and IDCAMS.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=UTILITY

             UTILITY=program

           [ DISPLAY= { YES | NO } ]

           [ IEBUPDTE= { YES | NO } ]

           [ SYSIN= DD_name ]

           [ SYSPRINT= { KEEP | DELETE | DSN } ]

           [ SYSUT1= DD_name ]

           [ SYSUT2= DD_name ]

This call allows users of your product region to execute some IBM utility programs. If any SYS* data sets are required for
the specified utility, then the data sets must be allocated by the user before issuing the $DSCALL call and the ddnames
must be passed as parameters to $DSCALL.

Operands:

OPT=UTILITY
Specifies that an operating system utility is to be executed. If you are executing in an MSP or VOS environment,
then the actual utility called may be different from the IBM utility name. See the Notes section on the following
page.

UTILITY=program
Specifies the name of the utility to be executed.

DISPLAY={ YES | NO }
Specifies whether to display the output on completion of the function. This operand is valid only if
SYSPRINT=DSN is specified. If DISPLAY=YES is specified, then a full-screen display of the SYSPRINT data set
is presented after the copy operation has completed.

IEBUPDTE={ YES | NO }
Specifies whether PDS updates is performed.
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SYSIN=DD_name
Specifies a SYSIN ddname. This operand is required for all IBM utilities except IEBGENER. If no SYSIN ddname
is provided for IEBGENER, then the default SYSIN file ( /* ) is used.

SYSPRINT={ DELETE | KEEP | DSN }
Specifies the type of data set to be allocated to the SYSPRINT DD for the copy operation.

• If SYSPRINT=KEEP is specified, then your product region allocates a SYSOUT file with CLASS=A, and after
the copy has completed the SYSOUT data set is deallocated with DISP=KEEP to cause it to be kept. The
output from the copy operation is browsed through, for example, SDSF.

• If SYSPRINT=DELETE is specified, then your product region allocates a SYSOUT file with CLASS=A, and
after the copy has completed the SYSOUT file is deallocated with DISP=DELETE to cause it to be deleted.
The output from the copy operation cannot be browsed.

• If SYSPRINT=DSN is specified, then your product region allocates a temporary data set, which is deleted
when your product region terminates. The output from the copy operation is browsed through ISPF or by the
use of the DISPLAY=YES operand on this call. The data set is not deallocated from your product region on
completion of the copy operation. The data set name, ddname, and volume for the data set are returned in
variables to the caller.

SYSUT1=DD_name
Specifies the SYSUT1 ddname. This operand is required for IEHMOVE and IEBGENER.

SYSUT2=DD_name
Specifies the SYSUT2 ddname. This operand is required for IEBGENER only.
Return Codes:

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic..

Return Variables:

&$DSPRINTDSN
Name of SYSPRINT file

&$DSPRINTVOL
Volume where SYSPRINT file is located

&$DSPRINTDD
SYSPRINT ddname

Example: OPT=UTILITY

EXEC $DSCALL OPT=UTILITY UTILITY=IDCAMS DISPLAY=YES +

   SYSIN=SYSIN SYSUT1=DDSYS1 SYSUT2=DDSYS2

Notes:

It is the caller's responsibility to allocate the SYSUT1, SYSUT2, and SYSIN data sets prior to the OPT=UTILITY call if they
are required for the utility. This is also necessary for other ddnames used on control statements in SYSIN. For example,
for IEBCOPY where SYSIN is COPY INDD=DD1 OUTDD=DD2. In this case, DD1 and DD2 must be allocated prior to the
OPT=UTILITY call.
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The following table shows the IBM utilities that are called by the OPT=UTILITY call and the names of corresponding
utilities that are used in other operating environments.

Utility Name IBM Fujitsu Hitachi
IEBCOPY IEBCOPY JSECOPY JSDCOPY
IEBGENER IEBGENER JSDGENER JSDSCOPY
IEHMOVE IEHMOVE JSGMOVE JFSMOVE
IDCAMS IDCAMS KQCAMS JSCVSUT
IEHLIST IEHLIST ? ?

$DSCALL OPT=VOLSPACE
Finds the number of free tracks on a volume (disk pack).

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=VOLSPACE

             VOL=volume_name

Use this function to find how much space is available on a volume.

Operands:

OPT=VOLSPACE
Specifies that free space on a volume be found.

VOL=volume_name
The name of the volume on which free space is to be found.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Return Variables:

&$DSFREETRKS
The number of free tracks on the volume

&$DSUNIT
Unit of volume disk pack

Example: OPT=VOLSPACE

EXEC $DSCALL OPT=VOLSPACE VOL=MOS001

$DSCALL OPT=WRITE
Writes one or more records to an open data set.

&CONTROL SHRVARS=($DS)

EXEC $DSCALL OPT=WRITE 

             DATA= { * | variable_name [ , variable_name,... ] | prefix*} 

           { DD=DD_name | ID=path_name } 
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           [ COUNT= number ] 

           [ TRUNCATE= number ]

This call is used to write data contained in variables to a data set or member of a PDS. The procedure must have an open
path to the data set or PDS member to write to it (use $DSCALL OPT=OPEN to open a path).

Operands:

OPT=WRITE
Specifies that a write action be performed.

DATA={ * | variable_name [ , variable_name,... ]| | prefix* }
Specifies the records to be written to the data set.

• If DATA=* is specified, All records are written until the COUNT value is reached. The records to be written are
contained in variables &$DSDATA1, &$DSDATA2, and so on as required.

• If DATA=variable_name is specified, only a single record is written. If multiple variables are specified, the data
contained in the variables is concatenated to form a single record which is then written to the data set. In this
case the relevant variables must be included in SHRVARS with the $DSCALL procedure. The variable name
cannot have prefix $DS; if it does, it will be reset to null.

• If DATA=prefix* is specified, the records to be written are contained in the shared variables &prefix1, &prefix2,
and so on as required.

DD=DD_name
Specifies the ddname of the file to write to. This operand is used as the path ID if the ID operand is not specified.

ID=path_name
Specifies the Path ID of the file to write to.

NOTE
Any combination of OPEN, FOPEN, CLOSE, FCLOSE, READ, and WRITE requests must be done in a
single procedure.

COUNT=number
Specifies the number of records to be written to the data set. This is a required operand if DATA=* or
DATA=prefix* is specified.

TRUNCATE=number
Specifies the length the written records will be truncated to. The maximum value of the TRUNCATE operand is
250.

Return Codes:

NOTE
For more information about &SYSMSG, &$DSRC, and &$DSFDBK, refer to the Return Codes and $DSCALL
Feedback sections of the Dataset Services Interface topic.

Example: OPT=WRITE

&$DSDATA1 = REC1 

&$DSDATA2 = REC2 

&$DSDATA3 = REC3 

&$DSDATA4 = REC4 

EXEC $DSCALL OPT=WRITE ID=SYSPATH COUNT=4 DATA=*

MVS System Symbols Interface
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Accessing MVS Static System Symbols
The standard MVS static system symbols include the following:

• &SYSALVL
• &SYSCLONE
• &SYSNAME
• &SYSPLEX
• &SYSR1

Other symbols are defined through the SYMDEF argument in the SYS1.PARMLIB(IEASYMxx) member.

You can use the following operating system command to display these symbols:

D SYMBOLS

These symbols are made available to any NCL application.

To access the static system symbols from a NCL procedure, use $CAPKBIF procedure. The procedure supports the
following call types:

• $CAPKBIF PARMS=(PLEXSUB...)
• $CAPKBIF PARMS=(PLEXSYM,,COUNT)
• $CAPKBIF PARMS=(PLEXSYM,symbol,NEXT)
• $CAPKBIF PARMS=(PLEXSYM,symbol,VALUE)

Return Variables:

If &RETCODE is set to 0, the &$CAVALUE variable contains the returned value.

If &RETCODE is not zero, an error has occurred and &SYSMSG will contain the error description.

If &RETCODE is set to 8, an error has occurred. Details of the error are contained in variables as follows:

• &$CAERRORTEXT contains the error description.
• &$CAERRORCODE contains the error code.
• &$CAERRORCOND contains the error condition.
• &$CAERRORSUBN contains the substituted variable name.

$CAPKBIF PLEXSUB
Substitutes system and user symbols into a string.

&CALL PROC=$CAPKBIF PARMS=(PLEXSUB,string,subchar,static,dynamic,

usymbol1,uvalue1, ...,usymbol50,uvalue50)

Operands:

string
Specifies the string with variables to be substituted.

subchar
Specifies the string with variables to be substituted.the prefix that designates a variable (the variable designator).
This allows you to alter the variable designator to a value other than the default value of the ampersand (&). By
altering the variable designator, you prevent NCL from substituting variables with its values when defining the
string, which would lead to incorrect results.
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NOTE
You can use more than one character, for example,. '%^'.

static
Specifies whether static system symbols are used. Valid values are Y or N.
Default: Y

dynamic
Specifies whether dynamic system symbols are used. Valid values are Y or N.
Default: Y

usymbol1,uvalue1,...,usymbol50,uvalue50
Specifies optional pairs of up to 50 user-defined symbols and their values.
The first character of a symbol must be an alphabetic or national character. The remaining characters must
be alphanumeric or national characters. On z/OS V2R2 and later, any of the remaining characters may be an
underscore character instead of an alphanumeric or national character.
Prior to z/OS V2R2, the symbol value must not increase the string length when substituted. That is, the symbol
value can be up to one character longer than the symbol name.
On z/OS V2R2 and later, if the last character of the symbol name is an underscore (_), then the symbol value may
increase the string length when substituted and may be up to 44 characters in length.

Examples:

The following sample NCL code creates a unique data set name identified by system and product region job name.

&TMPDSN = &CONCAT & SYSNAME.. & JOBNAME..# & UNIQUE

&UNIQSTR = &SUBSTR &ZUNIQUE 2 7

&CALL PROC=$CAPKBIF PARMS=(PLEXSUB,&TMPDSN,,,,+

JOBNAME,&ZJOBNAME,UNIQUE,&UNIQSTR)

&IF &RETCODE = 0 &THEN +

&TMPDSN = &$CAVALUE

Where:

&SYSNAME = SYS1

&ZJOBNAME = REGION01

&ZUNIQUE = 0000043B

The value returned in &#CAVALUE is as follows:

SYS1.REGION01.#000043B

The following code shows how using the exclamation mark as the substitution character (subchar) can simplify the
previous code sample to create the same result.

&UNIQSTR = &SUBSTR &ZUNIQUE 2 7

&CALL PROC=$CAPKBIF PARMS=(PLEXSUB,+

!SYSNAME..!JOBNAME..#!UNIQUE,!,,,+

JOBNAME,&ZJOBNAME,UNIQUE,&UNIQSTR)

&IF &RETCODE = 0 &THEN +

&TMPDSN = &$CAVALUE

Where:

&SYSNAME = SYS1
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&ZJOBNAME = REGION01

&ZUNIQUE = 0000043B

The value returned in &#CAVALUE is as follows:

SYS1.REGION01.#000043B

The following example shows the use of the PLEXSUB function in an initialization file to set a unique name within the
sysplex for the name of a PSM Spool File data set by using the &SYSNAME system symbol and a user symbol for the
region's job name.

-*-------------------------------------------------------------*

-* $PSPSMSPOOL - PSM Spool File Specification                  *

-*                                                             *

-* THE FOLLOWING PARAMETERS ARE SET IN THE FOLLOWING ORDER:    *

-*   1) INIT: PSSD1 - Spool File Dataset Name                  *

-*   2) INIT: PSSO1 - Spool File VSAM Options                  *

-*   3) INIT: PSSI1 - File Disposition 1                       *

-*-------------------------------------------------------------*

.PSMSPOOL

  &CALL PROC=$CAPKBIF PARMS=(PLEXSUB,+

   AUDE0.!SYSNAME..!JOBNAME..PSPOOL,!,,,+

   JOBNAME,&ZJOBNAME)

  &$IAPPSSD1 = &$CAVALUE

Where:

&SYSNAME = SYS1

&ZJOBNAME = REGION01

The value returned in &#CAVALUE is as follows:

AUDE0.SYS1.REGION01.PSPOOL

$CAPKBIF PLEXSYM COUNT
Returns the number of static system symbols.

&CALL PROC=$CAPKBIF PARMS=(PLEXSYM,,COUNT) 

&CALL PROC=$CAPKBIF PARMS=(PLEXSYM)

Both statements are equivalent.

$CAPKBIF PLEXSYM symbol NEXT
Returns the name of the next static system symbol after a specified symbol. If you supply a null symbol, the call returns
the name of the first symbol.

&CALL PROC=$CAPKBIF PARMS=(PLEXSYM,symbol,NEXT) 

&CALL PROC=$CAPKBIF PARMS=(PLEXSYM,,NEXT)
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$CAPKBIF PLEXSYM symbol VALUE
Returns the value of the specified static system symbol.

&CALL PROC=$CAPKBIF PARMS=(PLEXSYM,symbol,VALUE) 

&CALL PROC=$CAPKBIF PARMS=(PLEXSYM,symbol)

Both statements are equivalent.

Example:

The following sample NCL procedure displays all the static system symbols on a given system.

&CALL PROC=$CAPKBIF PARMS=(PLEXSYM,,COUNT)     

&Count = &$CAVALUE         

&WRITE Number of PLEXSYM variables = &Count    

&SYM = 1 

&I = 1 

&DOWHILE &I LE &Count     

    &CALL PROC=$CAPKBIF PARMS=(PLEXSYM,&SYM,NEXT)

    &SYM = &$CAVALUE

    &CALL PROC=$CAPKBIF PARMS=(PLEXSYM,&SYM,VALUE)

    &WRITE &I &SYM=&$CAVALUE 

    &I = &I + 1           

&DOEND

Timer Services Interface
Timer Services has an NCL external interface, which enables you to easily set timers to run specific commands from
installation-written NCL procedures. To do this, you must execute the NCL procedure $TICALL.

The functions that is accessed using $TICALL are:

• Add a timer -- $TICALL FUNC=ADD
• Retrieve a timer definition -- $TICALL FUNC=GET
• Add or update a timer -- $TICALL FUNC=PUT
• Delete a timer definition -- $TICALL FUNC=DEL
• List a set of timer definitions -- $TICALL FUNC=LIST
• Start timer processing -- $TICALL FUNC=START
• Query timer processing status -- $TICALL FUNC=STATUS
• Stop timer processing -- $TICALL FUNC=STOP
• Execute timer and setup for next timer -- $TICALL FUNC=NEXT

$TICALL FUNC=ADD
Adds a timer definition.

&CONTROL SHRVARS

-EXEC $TICALL FUNC=ADD

            [ CLASS=classname ]

            [ SUBCLASS=subclassname ]

              NAME=name
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            [ SDATE=startdate ]

            [ EDATE=enddate ]

            [ STIME=starttime ]

            [ ETIME=endtime ]

              FREQ={ nnnn | HH.MM.SS }

            [ FTYPE={ MONTHS | DAYS | TIME } ]

            [ LIMIT={ nnnn | 1 } ]

            [ DAYLIST=(MON,TUE,…..) ]

            [ CATCHUP={ YES | NO } ]

            [ DELEXP={ YES | NO } ]

            [ STATUS={ ACTIVE | INACTIVE } ]

            [ SAVE={ YES | NO } ]

            [ ROUTE={ * | userid | MON | LOG | SYS } ]

            [ KEEP={ MON | LOG | SYS } ]

              COMMAND=command 

            [ DESC=description ]

Adds a new timer definition. If a same named definition already exists, then this call will fail.

Operands:

FUNC=ADD
Adds a timer definition.

CLASS=classname
Specifies a class name, maximum 8 characters. Timer definitions are categorized by class, subclass and a name.
The name is mandatory but the class and subclass names are optional.

SUBCLASS=subclassname
Specifies a sub-class name, maximum 8 characters.

NAME=name
Specifies a name for this definition, maximum 12 characters. This is a required operand.

SDATE=startdate
Specifies the start date for this timer. Specify as a DATE8 format (YYYYMMDD). The default is the current system
date.

EDATE=enddate
Specifies the end date for this timer. Specify as a DATE8 format (YYYYMMDD). There is no default.

STIME=starttime
Specifies the start time for this timer. Specify as HH.MM.SS. The default is the current system time.

ETIME=endtime
Specifies the end time for this timer. Specify as HH.MM.SS. There is no default.

FREQ={ nnnn | HH.MM.SS }
Specifies the timer interval between successive instances. Either a number of intervals or an hour/minute/second
value is specified. The interval is determined by the FTYPE value. If a hour/minute/second value is specified, then
FTYPE=TIME must be specified. Both the FREQ and FTYPE operands are only applicable if LIMIT is greater than
one.

FTYPE={ MONTHS | DAYS | TIME }
Specifies the interval between successive instances. The actual interval is determined by the FREQ and FTYPE
values. The TIME value represents seconds. The default is TIME. For example, FREQ=60 indicates every 60
seconds and FREQ=2 FTYPE=DAYS indicates every 2 days.
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LIMIT = 0-9999
Specifies the number of instances that this timer will be activated. The frequency and interval between successive
timer executions is determined by the FREQ and FTYPE operands. The default for LIMIT is 1 (one), indicating
that this is a one-off timer. A value of 0 (zero) indicates that there is no limit and that there will be an infinite
number of instances when the timer will be scheduled.

DAYLIST = (MON,TUE,WED,THU,FRI,SAT,SUN)
Specifies a list of days for which this timer is applicable. The default is all days are applicable.

CATCHUP = { YES | NO }
Specifies whether catchup is to be performed. This occurs if the next scheduled time for this timer has already
passed. Catchup processing occurs at region initialization - any timers that were scheduled to occur whilst the
region was down are scheduled for immediate execution at region initialization. The default is no catchup is
performed.

DELEXP = { YES | NO }
Specifies whether this timer definition is to be deleted after expiry -- that is, after the specified end date (EDATE)
has passed. If EDATE was not specified, then the definition does not expire. The default is not to delete the timer
definition at expiry.

STATUS = { ACTIVE | INACTIVE }
Specifies the actual status to be assigned to this timer definition. The status is changed to ACTIVE at a later time
via a 'PUT' function call.

SAVE = { YES | NO }
Specifies whether the timer definition should be saved to the VFS file. SAVE=YES allows for timer definitions to
be retained across system restarts.

ROUTE = { * | userid | MON | LOG | SYS }
Specifies the user ID under which this command is to be performed. The default ROUTE=* specifies the user ID
executing the $TICALL.

KEEP = { MON | LOG | SYS }
Specifies the user ID under which this command is to be performed if the user ID specified by ROUTE has signed
off. The default is LOG.

COMMAND = command
Specifies the command to be executed when the timer is scheduled to run. The command is up to 256 characters.
If the command contains blanks, then it must be enclosed in quotes.

DESC = description
Specifies a description for this timer definition. The description is up to 256 characters. If the description contains
blanks, then it must be enclosed in quotes.

Return Codes:

&RETCODE = 0
$TICALL completed successfully. Data is returned in the following variables:
$TICATCHUP

CATCHUP
$TICLASS

CLASS
$TICDATE

Create date
$TICOMMAND

COMMAND
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$TIDELEXP
DELEXP

$TIEDATE
EDATE

$TIETIME
ETIME

$TIFREQ
FREQ

$TIFTYPE
FTYPE

$TIKEEP
KEEP

$TILIMIT
LIMIT

$TINAME
NAME

$TIROUTE
ROUTE

$TISDATE
SDATE

$TISTATUS
STATUS

$TISTIME
STIME

$TISUBCLASS
SUBCLASS

$TIUSER
Create user ID

$TIAUTH
User authority of $TIUSER

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=ADD

&DOCMD = &STR 'SHOW USER' 

&TOMORROW = &DATECONV DATE8 &DATE8 DATE8 +1 

&DESC = &STR 'Show user at 2:00pm and 2:01pm tomorrow'

&CALL PROC=$TICALL SHARE=($TI>) PARMS=(FUNC=ADD CLASS=USER +

 NAME=CMD1 FREQ=60 LIMIT=2 SDATE=&TOMORROW STIME=14.00.00 +

 DESC=&DESC COMMAND=&DOCMD)

NOTE
If the text entered in the Description and Command fields contains imbedded blanks, they must be enclosed in
quotes.
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$TICALL FUNC=GET
Retrieves an existing timer definition.

&CONTROL SHRVARS=($TI)

-EXEC $TICALL    FUNC=GET

               [ CLASS=classname ]

               [ SUBCLASS=subclassname ]

                 NAME=name

               [ OPT={ file get option | KEQ } ]

Retrieves an existing timer definition.

Operands:

FUNC=GET
Retrieves an existing timer definition.

CLASS=classname
Specifies a class name, maximum 8 characters. Timer definitions are categorized by class, subclass and a name.
The name is mandatory but the class and subclass names are optional.

SUBCLASS=subclassname
Specifies a sub-class name, maximum 8 characters.

NAME=name
Specifies a name for this definition, maximum 12 characters. This is a required operand.

OPT = { file get option | KEQ }
Specifies the FILE GET OPTION. This option is passed to the VARTABLE GET and FILE GET verb calls. Valid
values include:

• KEQ (Key Equal)
• KGT (Key Greater Than)
• KGE (Key Greater Than or Equal)
• KLT (Key Less Than)
• KLE (Key Less Than or Equal)

NOTE
Refer to &FILE GET and &VARTABLE GET documentation for more information on these values. The
default is KEQ.

Return Codes:

&RETCODE = 0
$TICALL completed successfully. Data is returned in the following variables:
$TICATCHUP

CATCHUP
$TICLASS

CLASS
$TICDATE

Create date
$TICOMMAND

COMMAND
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$TIDELEXP
DELEXP

$TIEDATE
EDATE

$TIETIME
ETIME

$TIFREQ
FREQ

$TIFTYPE
FTYPE

$TIKEEP
KEEP

$TILIMIT
LIMIT

$TINAME
NAME

$TIROUTE
ROUTE

$TISDATE
SDATE

$TISTATUS
STATUS

$TISTIME
STIME

$TISUBCLASS
SUBCLASS

$TIUSER
Create/modify user ID

$TIAUTH
User authority of $TIUSER

$TIMDATE
Modified date

$TIMTIME
Modified time

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Examples FUNC=GET

&CALL PROC=$TICALL SHARE=($TI>) PARMS=(FUNC=GET CLASS=USER +

 NAME=CMD1)

* Timer &$TICLASS/&$TISUBCLASS/&$TINAME data returned
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$TICALL FUNC=PUT
Updates an existing timer definition.

&CONTROL SHRVARS=($TI)

-EXEC $TICALL FUNC=PUT

            [ CLASS=classname ]

            [ SUBCLASS=subclassname ]

              NAME=name

            [ SDATE=startdate ]

            [ EDATE=enddate ]

            [ STIME=starttime ]

            [ ETIME=endtime ]

            [ FREQ={ nnnn | HH.MM.SS } ]

            [ FTYPE={ MONTHS | DAYS | TIME } ]

            [ LIMIT= nnnn ]

            [ DAYLIST=(MON,TUE,…..) ]

            [ CATCHUP={ YES | NO } ]

            [ DELEXP={ YES | NO } ]

            [ STATUS={ ACTIVE | INACTIVE } ]

            [ SAVE={ YES | NO } ]

            [ ROUTE={ * | userid | MON | LOG | SYS } ]

            [ KEEP={ MON | LOG | SYS } ]

            [ COMMAND=command ]

            [ DESC=description ]

Updates an existing timer definition. If a same named definition does not exist, then the $TICALL FUNC=PUT will fail.

Operands:

FUNC=PUT
Updates an existing timer definition.

The description of all the other operands is the same as $TICALL FUNC=ADD, except that there are no defaults for the
PUT function. If an operand is not specified, then that particular field will not be updated in the timer definition.

Return Codes:

&RETCODE = 0
$TICALL completed successfully. Data is returned in the following variables:
$TICATCHUP

CATCHUP
$TICLASS

CLASS
$TICDATE

Create date
$TICOMMAND

COMMAND
$TIDELEXP

DELEXP
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$TIEDATE
EDATE

$TIETIME
ETIME

$TIFREQ
FREQ

$TIFTYPE
FTYPE

$TIKEEP
KEEP

$TILIMIT
LIMIT

$TINAME
NAME

$TIROUTE
ROUTE

$TISDATE
SDATE

$TISTATUS
STATUS

$TISTIME
STIME

$TISUBCLASS
SUBCLASS

$TIUSER
Modify user ID

$TIMDATE
Modified date

$TIMTIME
Modified time

$TIAUTH
User authority of $TIUSER

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=PUT

&TOMORROW = &DATECONV DATE8 &DATE8 DATE8 +1

 &DESC = &STR 'Updating the start date and description'

&CALL PROC=$TICALL SHARE=($TI>) PARMS=(FUNC=PUT CLASS=USER +

 NAME=CMD1 SDATE=&TOMORROW DESC=&DESC)

NOTE
If the text entered in the Description and Command fields contains imbedded blanks, they must be enclosed in
quotes.
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$TICALL FUNC=DEL
Deletes an existing timer definition.

&CONTROL NOSHRVARS

-EXEC $TICALL FUNC=DEL

            [ CLASS=classname ]

            [ SUBCLASS=subclassname ]

              NAME=name

Deletes an existing timer definition.

Operands:

FUNC=DEL
Deletes an existing timer definition.

CLASS=classname
Specifies a class name, maximum 8 characters. Timer definitions are categorized by class, subclass and a name.
The name is mandatory but the class and subclass names are optional.

SUBCLASS=subclassname
Specifies a sub-class name, maximum 8 characters.

NAME=name
Specifies a name for this definition, maximum 12 characters. This is a required operand.

Return Codes:

&RETCODE = 0
$TICALL completed successfully.

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=DEL

&CALL PROC=$TICALL PARMS=(FUNC=DEL CLASS=USER NAME=CMD1)

$TICALL FUNC=LIST
Lists a set of existing timer definition.

&CONTROL NOSHRVARS

-EXEC $TICALL    FUNC=LIST 

               [ CLASS=classname ] 

               [ SUBCLASS=subclassname ] 

               [ NAME=name ]

Lists a set of existing timer definitions.

Operands:

FUNC=LIST
Lists a set of existing timer definition.

CLASS=classname
Specifies a class name, maximum 8 characters. Timer definitions are categorized by class, subclass and a name.
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SUBCLASS=subclassname
Specifies a sub-class name, maximum 8 characters.

NAME=name
Specifies a name for this definition, maximum 12 characters.

Return Codes:

&RETCODE = 0
$TICALL completed successfully.

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=LIST

&CALL PROC=$TICALL PARMS=(FUNC=LIST)

$TICALL FUNC=START
Starts timer processing.

&CONTROL NOSHRVARS

-EXEC $TICALL    FUNC=START

Starts timer processing. This is issued automatically at region startup.

Operands:

FUNC=START
Starts timer processing.

Return Codes:

&RETCODE = 0
$TICALL completed successfully.

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=START

&CALL PROC=$TICALL PARMS=(FUNC=START)

$TICALL FUNC=STOP
Stops timer processing.

&CONTROL NOSHRVARS

-EXEC $TICALL FUNC=STOP

Stops timer processing.

Operands:

FUNC=STOP
Stops timer processing.
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Return Codes:

&RETCODE = 0
$TICALL completed successfully.

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=STOP

&CALL PROC=$TICALL PARMS=(FUNC=STOP)

$TICALL FUNC=STATUS
Status request of Timer processing.

&CONTROL SHRVARS=($TISTATUS)

-EXEC $TICALL FUNC=STATUS

Returns the status of timer processing.

Operands:

FUNC=STATUS
Request the status of timer processing.

Return Codes:

&RETCODE = 0
$TICALL completed successfully.

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=STATUS

&CALL PROC=$TICALL SHARE=($TISTATUS) PARMS=(FUNC=STATUS)

&WRITE DATA=Timer Status is &$TISTATUS

$TICALL FUNC=NEXT
Execute timer and setup for next timer.

&CONTROL NOSHRVARS

-EXEC $TICALL FUNC=NEXT

Execute timer and setup for next timer. Any commands that are due at this time will be executed. The time of the next
timer due will be calculated and a timer set to execute the 'NEXT' function at that time (or 1 second past midnight
tomorrow morning).

The NEXT function call is issued internally automatically. Generally, there is no need for this call to be issued explicitly.

Operands:

FUNC=NEXT
Setup for next timer.
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Return Codes:

&RETCODE = 0
$TICALL completed successfully.

&RETCODE > 0
An error occurred. &SYSMSG is set with an error message.

Example: FUNC=NEXT

&CALL PROC=$TICALL PARMS=(FUNC=NEXT)

Persistent Global Variables Interface
NOTE
For information about how to preserve data between region restarts, see the section on Persistent Global
Variables.

$CAGLBL OPT=LOAD
Create a persistent global variable.

&CALL PROC=$CAGLBL PARMS=(OPT=LOAD

                   [,NAME={gname | (gname,….)}]

                   [,DEBUG={N | Y}])

NOTE
Optional parameters that are not required are ignored.

Operands:

OPT=LOAD
Loads persistent global variables. If NAME= is omitted or not specified, all persistent global variables in the
external repository are loaded with their corresponding values.

NOTE
A message is issued to the log listing all GLBLs loaded and the values assigned to them.

If NAME= is specified, specified persistent global variables are loaded. A message is issued to the log listing all
global variables loaded and the values assigned to them.

NOTE
If no persistent variables are found, a message is issued to the log.

NAME=gname
(Optional) Specifies the persistent global variable to load. Do not include the global variable prefix (&&000).

NOTE
No wildcards are supported.

DEBUG={N|Y}
When set to Y, initiates internal debugging of the $CAGLBL procedure. Should only be used with assistance from
Broadcom Support.

Return Codes:

RETCODE
0 - Successful execution
8 - Unsuccessful execution
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Examples:

&CALL PROC=$CAGLBL PARMS=(OPT=LOAD)

&CALL PROC=$CAGLBL PARMS=(OPT=LOAD,NAME=MYVAR)

$CAGLBL OPT=SAVE
Save a persistent global variable.

&CALL PROC=$CAGLBL    PARMS=(OPT=SAVE,

                      NAME=gname,DATA=data |

                      NAME=gname | (gname,...) |

                      NAME=gname | (gname,...), VARS=vname | (vname,.)

                     [,ENV=MACRO]

                     [,DEBUG=N | Y])

Operands:

OPT=SAVE
Specifies the SAVE function and creates a persistent global variable (PGV). Values of all global variables whose
gnames are provided as arguments of NAME are saved in the external repository. Global variables without the
current value (null) are not saved and existing external storage records related to them are purged.

• When single gname and data is provided, the data is assigned to the global variable gname and is saved.
• When a list of gnames is accompanied by the list of vnames, values from each vname are assigned to global

variable gname and are saved.

A message is issued to the log for each variable saved with the value provided.

NOTE
The maximum number of persistent global variables that can be saved is limited to 999.

DATA=data
Specifies the data to be assigned to the global variable and saved.

VARS=vname
Specifies a name of the variable whose value will be assigned to the corresponding global variable gname.

ENV=Macro
Specifies that all the messages should be sent to an internal process log instead of OCS or Activity logs.

DEBUG=N|Y
When set to Y, initiates internal debugging of the $CAGLBL procedure. Only use DEBUG with assistance from
Broadcom Support.

Return Codes:

RETCODE
0 - Successful execution
8 - Unsuccessful execution

Examples:

&NAME = &STR ( $VARA , $VAR1 , VAR6, VARL )

&CALL PROC=$CAGLBL   PARMS=(OPT=SAVE,DEBUG=N,NAME=&NAME)

 

&&000LONG = ABCDEFGHIJKLMNOPQRSTUVWXYZ
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&CALL PROC=$CAGLBL   PARMS=(OPT=SAVE,DEBUG=Y,NAME=LONG)

$CAGLBL OPT=PURGE
Purge a persistent global variable.

&CALL PROC=$CAGLBL PARMS=(OPT=PURGE [,DEBUG={N | Y}])

Operands:

OPT=PURGE
Specifies the PURGE function. The values of all the global variables with corresponding records in the external
repository (PGVs) are nullified and their respective records in the external repository are deleted.

NOTE
An audit message will be issued.

DEBUG={N | Y}
When set to Y, initiates internal debugging of the $CAGLBL procedure. Should only be used with assistance from
Technical Support.

Return Codes:

RETCODE
0 -- Successful execution
8 -- Unsuccessful execution

Examples:
&CALL PROC=$CAGLBL PARMS=(OPT=PURGE)

$CAGLBL OPT=LIST
List persistent global variables.

&CALL PROC=$CAGLBL PARMS=(OPT=LIST [,DEBUG={N | Y}])

Operands:

OPT=LIST
Specifies the LIST function. Names and values of all the global variables current and present in the external
storage are listed to the OCS terminal and activity log.

DEBUG={N|Y}
When set to Y, initiates internal debugging of the $CAGLBL procedure. Should only be used with assistance from
Technical Support.

Return Codes:

RETCODE
0 - Successful execution
8 - Unsuccessful execution

Examples:

&CALL PROC=$CAGLBL PARMS=(OPT=LIST)
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$CAGLBL OPT=SHGLBL
Creates SH NCLGLBL output for a persistent global variable.

&CALL PROC=$CAGLBL PARMS=( OPT=SHGLBL

                        [ ,NAME={ pattern | * } ]

                        [ ,DEBUG={ N | Y } ] )

Operands:

OPT=SHGLBL
Specifies the SHGLBL function. The output from the SH NCLGLBL command is processed and the following
actions are taken prior to repeating it to the output, depending on the specification of the NAME parameter:
If NAME= is not specified

Lists the names of global variables (as with SH NCLGLBL). The names will be sorted, names of global
variables having persistence will be marked with '#' before them.

If NAME=*
Lists the names, value lengths and values of all global variables in sorted order (as with SH NCLGLBL=).
Names of global variables with persistence are prefixed with # , and an additional line is added that lists
the length and value of the persistent variable. If the first 230 characters of global variable value differ
from the persistent value, the global variable value appears in blue.

If NAME=pattern
Lists the names, value lengths and values of global variables with the name starting with pattern in sorted
order (as with SH NCLGLBL=pattern). Names of global variables with persistence are prefixed with #, and
an additional line is added that lists the length and value of persistent variable. If the first 230 characters
of global variable value differ from the persistent value, the global variable appears in blue.

NOTE
You can use the EQUATE command to simplify your process, for example:

equate showglbl+ start $caglbl

opt=shglbl +

You can define the EQUATE in the $NM EQUATES parameter group (enter /PARMS at the prompt to list
parameter groups).

NAME=pattern
Specifies a full name or starting characters of the global variables names.

DEBUG={ N | Y }
When set to Y, initiates internal debugging of the $CAGLBL procedure and should only be used with assistance
from Technical Support.

Return Codes

RETCODE
0 -- Successful execution
8 -- Unsuccessful execution

Examples:

&CALL PROC=$CAGLBL PARMS=(OPT=SHGLBL)
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Event Distribution Services
Event Distribution Services (EDS) is a feature that lets you control event notification to your system.

Sample Code
The following example shows the use of &INTREAD for receiving EDS notification. It also contains an example of an
&EVENT verb.

VTAM node failure events will be generated if PPO is active and the standard DEFMSG commands have been executed,
either in the READY procedure or some time prior to execution of this procedure, that is:

DEFMSG MSGID=(129,259,526,822) DELIVER=ALL +

    EVENTNAME=NODE.FAILED

If the node is critical, the event is reissued, and can then be picked up by a network recovery server which may be
executing somewhere else in your product region.

&CONTROL

   &EVNAME = &STR $SNA.NODE.FAILED      -* Node failure event name

   &EVTYPE = &STR CONFIGURATION

-*

-*  Issue PROFILE command for $SNA.NODE.FAILED event receipt

-*

   &INTCMD -PROFILE EDS ENABLE=&0 +

     NAME=&EVNAME +

     TYPE=&EVTYPE

   &WAITSECS = 600          -* 10 mins

.MONEVENT

   &INTREAD TYPE=RESP +

      MDO=PPOMDO +

      WAIT=&WAITSECS

   &RC = &ZFDBK             -* Copy feedback info.

   &IF &FDBK = 4 &THEN +

    -* Nothing arrived

      &DO

          &WRITE LOG=YES TERM=NO &0 &EVNAME MONITOR ACTIVE, +

          * No node failures detected in past 10 mins.

          &GOTO .MONEVENT -* Go to wait again

      &DOEND

&IF &RC > 4 &THEN +

 &DO

    &WRITE MON=YES LOG=Y COLOR=RED DATA=MDO FAILURE +

    OCCURRED ON &0 MONITOR INTREAD. +

    FDBK=&ZFDBK,&ZMDORC,&ZMDOFDBK

 &DOEND

  &ASSIGN VARS=EVENTEXT FROM MDO=&STEM.TEXT

  &PARSE ARGS DATA=&EVENTEXT   

&IF .&1 EQ .STOP &THEN +

 -* Stop if STOP written

      &GOTO .ENDUP          -* to response queue
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   &IF .&1 NE .N00102 &THEN +

  -* GOBACK if this is not an

      &GOTO .MONEVENT       -* EDS notification 

-* Extract event details from &MSG MDO

   &ASSIGN VARS=PRIRES  FROM MDO=&STEM.RESOURCE.PRIMARY

   &ASSIGN VARS=SECRES  FROM MDO=&STEM.RESOURCE.SECONDARY

   &ASSIGN VARS=NAME  FROM MDO=&STEM.EVENT.NAME

   &ASSIGN VARS=REF  FROM MDO=&STEM.EVENT.REFERENCE

   &ASSIGN VARS=ROUTCD  FROM MDO=&STEM.EVENT.ROUTCDE

   &ASSIGN VARS=CLASS  FROM MDO=&STEM.EVENT.TYPE

   &ASSIGN VARS=IST#  FROM MDO=PPOMDO.PPOCNTL.VTAMNUM

   &ASSIGN VARS=ISTTEXT  FROM MDO=PPOMDO.TEXT

-*

-*  Log the failure.  Pass the PPO MDO in case LOGPROC

-*  wants to do something with it.

-*

   &WRITE TERM=NO LOG=YES MDO=PPOMDO +

      DATA=&0 IST&IST# FAILURE DETECTED FOR +

 NODE &PRIRES,&SECRES PPOREF=&REF -*   &WRITE TERM=NO LOG=YES +

 -* Log the VTAM msg text

      DATA = &ISTTEXT -* -* For the purposes of this example, re-issue the event

 -* and go back to wait for further failure notification.

 -* Additional filtering or recovery code could be placed

 -* here, depending on installation requirements.

-*

   &EVENT NAME=SNA.RECOVERY.REQUIRED +

      RESOURCE=(&PRIRES,&SECRES) +

      TYPE=APPLICATION +

      MDO=PPOMDO

   &GOTO .MONEVENT 

-* Await next event 

-* 

.ENDUP

 &END

System Event Names
WARNING
Do not generate system events (using &EVENT) because doing so could potentially cause instability to your
region.

This section lists the attributes of internally-generated events. The attributes is specified on the PROFILE EDS command
to define those events that are of interest to a process.

The event name is the primary EDS identifier and has been chosen to describe what the event is. All internally-generated
event names begin with a $$ prefix.

For information about the event attributes, see the associated operand descriptions for the &EVENT verb in the section
Verbs and Built-in Functions.

If the attribute operand is shown in upper case, the operand is the literal value for the attribute. If the operand appears in
italics or lower case, the operand represents a variable attribute value.

$$AOM.ABENDED
TYPE=SERVICEABILITY
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REF=SYS or USER abend-code

$$AOM.MESSAGES.LOST
TYPE=SERVICEABILITY
REF=N83K01 or N83201 DATA=refmsg-text

$$AOM.PAUSED
TYPE=SERVICEABILITY
REF=N85747

$$AOM.RUNNING
TYPE=SERVICEABILITY
REF=N85749

$$AOM.SHUTDOWN.COMPLETE
TYPE=SERVICEABILITY
REF=N83302

$$AOM.STARTED
TYPE=SERVICEABILITY
REF=N85722

$$FTS.RECEIVE.START
TYPE=PROCEDURAL
RESOURCE=(request-name,origin)
REF=msg-id

$$FTS.RECEIVE.END.OK
TYPE=PROCEDURAL
RESOURCE=(request-name,origin)
REF=ACK (if ACK required)
DATA=request-typeto-dsn

$$FTS.RECEIVE.END.WARN
TYPE=PROCEDURAL
RESOURCE=(request-name,origin)
REF=ACK (if ACK required)
DATA=request-typeto-dsn, warning-msg

$$FTS.RECEIVE.STATS
TYPE=UTILIZATION
RESOURCE=(request-name,origin)
DATA=N44802 msg-text

$$FTS.RECEIVE.FAIL
TYPE=SERVICEABILITY
RESOURCE=(request-name,origin)
DATA=N44804 msg-text

$$FTS.TRANSMIT.START
TYPE=PROCEDURAL
RESOURCE=(request-name,destination)
REF=msg-id

$$FTS.TRANSMIT.END.OK
TYPE=PROCEDURAL
RESOURCE=(request-name,destination)
REF=ACK (if ACK required)
DATA=request-typefrom-dsn
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$$FTS.TRANSMIT.END.WARN
TYPE=PROCEDURAL
RESOURCE=(request-name,destination)
REF=ACK (if ACK required)
DATA=request-typefrom-dsn, warning-msg

$$FTS.TRANSMIT.STATS
TYPE=UTILIZATION
RESOURCE=(request-name,destination)
DATA=N44302 msg-text

$$FTS.TRANSMIT.FAIL
TYPE=SERVICEABILITY
RESOURCE=(request-name,destination)
DATA=N44304 msg-text

$$NTS.SESSION.START
TYPE=CONFIGURATION
RESOURCE=(session-pair)
OBJECT=SESSION

$$NTS.SESSION.END
TYPE=CONFIGURATION
RESOURCE=(session-pair)
OBJECT=SESSION

$$NTS.SESSION.FAIL
TYPE=SERVICEABILITY
RESOURCE=(session-pair)
OBJECT=SESSION

$$NTS.RTM.OBJ.EXCEEDED
TYPE=SERVICEABILITY
RESOURCE=(session-pair)
OBJECT=SESSION
DATA=RTM data

$$SNAMS.APPL.REGISTER
TYPE=CONFIGURATION
RESOURCE=(global-routing-name,netid.nauname)
OBJECT=SNA

$$SNAMS.APPL.DEREGISTER
TYPE=CONFIGURATION
RESOURCE=(global-routing-name,netid.nauname)
OBJECT=SNA

$$SNAMS.EP.ACTIVE
TYPE=CONFIGURATION
RESOURCE=(category-name,netid.nauname)
OBJECT=SNA

$$SNAMS.EP.INACTIVE
TYPE=CONFIGURATION
RESOURCE=(category-name,netid.nauname)
OBJECT=SNA

$$SNAMS.FP.ACTIVE.ASSIGNED
TYPE=CONFIGURATION
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RESOURCE=(category-name,netid.nauname.appl) O
BJECT=SNA

$$SNAMS.FP.ACTIVE.LOCAL
TYPE=CONFIGURATION,
RESOURCE=(category-name,netid.nauname.appl)
OBJECT=SNA

$$SNAMS.FP.INACTIVE.ASSIGNED
TYPE=CONFIGURATION
RESOURCE=(category-name,netid.nauname.appl)
OBJECT=SNA

$$SNAMS.FP.INACTIVE.LOCAL
TYPE=CONFIGURATION
RESOURCE=(category-name,netid.nauname.appl)
OBJECT=SNA

$$SYS.FILE.OPEN
TYPE=SERVICEABILITY
RESOURCE=ddname
OBJECT=DDNAME

$$SYS.FILE.CLOSE
TYPE=SERVICEABILITY
RESOURCE=ddname
OBJECT=DDNAME

$$SYS.FILE.ASSIGN
TYPE=SERVICEABILITY
RESOURCE=(file-id,ddname)
OBJECT=FILEID

$$SYS.FILE.RESET
TYPE=SERVICEABILITY
RESOURCE=ddname
OBJECT=DDNAME

$$SYS.FILE.STOP
TYPE=SERVICEABILITY
RESOURCE=(file-id,ddname)
OBJECT=FILEID

$$SYS.FILE.ALLOC
TYPE=CONFIGURATION
RESOURCE=ddname REF=1st 7 bytesof DATA OBJECT=DDNAME
DATA=data-set-name

$$SYS.FILE.UNALLOC
TYPE=CONFIGURATION
RESOURCE=ddname REF=1st 7 bytesof
DATA OBJECT=DDNAME DATA=data-set-name

$$SYS.FILE.EOV
TYPE=SERVICEABILITY
RESOURCE=ddname
OBJECT=DDNAME

$$SYS.FILE.CA.SPLIT
TYPE=SERVICEABILITY
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RESOURCE=ddname
OBJECT=DDNAME

$$SYS.FILE.FULL
TYPE=SERVICEABILITY
RESOURCE=ddname
OBJECT=DDNAME

$$SYS.FILE.SHORTAGE
TYPE=SERVICEABILITY
RESOURCE=ddname
OBJECT=DDNAME
DATA=N28802 msg-text

$$SYS.FILE.ERROR
TYPE=SERVICEABILITY
RESOURCE=ddname
OBJECT=DDNAME
DATA=N28803 or N28804 msg-text

$$SYS.INMCAM.ACTIVE
TYPE=SERVICEABILITY
RESOURCE=(group-name,lu-name)
OBJECT=INMCAM
REF=msg-id

$$SYS.INMCAM.INACTIVE
TYPE=SERVICEABILITY
RESOURCE=(group-name,lu-name)
OBJECT=INMCAM
REF=msg-id

$$SYS.LINK.ACTIVE
TYPE=SERVICEABILITY
RESOURCE=(link-name,lu-name)
REF=N35002 or N47A03
OBJECT=INMC or APPC

$$SYS.LINK.INACTIVE
TYPE=SERVICEABILITY
RESOURCE=(link-name,lu-name)
REF=N35001 or N47A02
OBJECT=INMC or APPC

$$SYS.LOG.SWAP
TYPE=SERVICEABILITY
RESOURCE=(new-dd,old-dd)
REF=N16109

$$SYS.NCL.ENDED
TYPE=SERVICEABILITY
RESOURCE=(proc-name,ncl-id)
REF=msg-id (&ZMEVUSER isset)

$$SYS.NCL.ERROR
TYPE=SERVICEABILITY
RESOURCE=(proc-name,ncl-id)
REF=msg-id (&ZMEVUSER isset)
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$$SYS.NMINIT.COMPLETE
TYPE=SERVICEABILITY
RESOURCE=(system-id)
REF=N00515

$$SYS.NMREADY.COMPLETE
TYPE=SERVICEABILITY
RESOURCE=(system-id)
REF=N00516

$$SYS.SHUTDOWN.ACKNOWLEDGED
TYPE=SERVICEABILITY
RESOURCE=nm-dom-id
REF=N11601 (&ZMEVUSER issetto ID ofcommandrequester)

$$SYS.SHUTDOWN.CANCELLED
TYPE=SERVICEABILITY
RESOURCE=nm-dom-id
REF=N11603 (&ZMEVUSER issetto ID ofcommandrequester)

$$SYS.SHUTDOWN.COMMENCED
TYPE=SERVICEABILITY
RESOURCE=nm-dom-id
REF=N11701

$$SYS.TCPIP.ACTIVE
TYPE=SERVICEABILITY
REF=type (IBM, TCPAXS, VM, XNFTCP, or TISP)

$$SYS.TCPIP.FAILED
TYPE=SERVICEABILITY
REF=type (IBM, TCPAXS, VM, XNFTCP, or TISP)

$$SYS.TCPIP.INACTIVE
TYPE=SERVICEABILITY
REF=type (IBM, TCPAXS, VM, XNFTCP, or TISP)

$$SYS.TCPIP.QUIESCING
TYPE=SERVICEABILITY
REF=type (IBM, TCPAXS, VM, XNFTCP, or TISP)

$$SYS.TCPIP.RETRY
TYPE=SERVICEABILITY
REF=type (IBM, TCPAXS, VM, XNFTCP, or TISP)

$$SYS.TCPIP.STARTING
TYPE=SERVICEABILITY
REF=type (IBM, TCPAXS, VM, XNFTCP, or TISP)

$$SYS.TCPIP.STOPPING
TYPE=SERVICEABILITY
REF=type (IBM, TCPAXS, VM, XNFTCP, or TISP)

$$SYS.USER.LOGON
TYPE=CONFIGURATION
RESOURCE=(user-id,lu-name)
REF=N20E05
DATA=N20E05 msg-text
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$$SYS.USER.LOGOFF
TYPE=CONFIGURATION
RESOURCE=(user-id,lu-name)
REF=N20E07
DATA=N20E07 msg-text

$$SYS.USER.FAIL
TYPE=SERVICEABILITY
RESOURCE=(user-id,lu-name) REF=reason
DATA=N20E08 msg-text

$$SYS.USER.CONTEXT.SWITCH
TYPE=CONFIGURATION
RESOURCE=(lu-name,application)
OBJECT=MAISESS or SOLVE DATA=MAI session-id,acb-name
Notes:

• User ID is available in &ZMEVUSER.
• For a jump to an MAI application, the OBJECT name will be MAISESS; otherwise, it will be SOLVE.

$$SYS.USER.DISCONNECT
TYPE=CONFIGURATION
RESOURCE=(user-id,lu-name)
REF=disconnect-id

$$SYS.USER.RECONNEC
TTYPE=CONFIGURATION
RESOURCE=(user-id,lu-name)
REF=disconnect-id

$$SYS.USER.TIMEOUT
TYPE=SERVICEABILITY
OBJECT=MAISESS
RESOURCE=(lu-name,mai-appl)
REF=N54T01

$$SYS.VTAM.ACB.OPEN
TYPE=SERVICEABILITY
RESOURCE=acb-name
OBJECT=PPO, CNM, or PRI

$$SYS.VTAM.ACB.CLOSE
TYPE=SERVICEABILITY
RESOURCE=acb-name
OBJECT=PPO, CNM, or PRI

$$SYS.VTAM.PPO.ENABLED
TYPE=SERVICEABILITY
RESOURCE=ppo-acb-name

$$SYS.VTAM.PPO.DISABLED
TYPE=SERVICEABILITY
RESOURCE=ppo-acb-name

$$SYS.VTAM.RCVCMD.FAIL
TYPE=SERVICEABILITY
OBJECT=PPO or SPO
REF=R0 return-code
DATA=N09B02 msg-text
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$$SYS.VTAM.SPO.ENABLED
TYPE=SERVICEABILITY
RESOURCE=primary-acb-name

$$SYS.VTAM.SPO.DISABLED
TYPE=SERVICEABILITY
RESOURCE=primary-acb-name

$$SYS.VTAM.SPO.REDIRECTED
TYPE=SERVICEABILITY
RESOURCE=(domain-id)

Extended Data
For some events, when sysparm FTSFTM is YES, the data is extended by adding USER-ID: userid FROMDSN: from-
DSN TODSN: to-DSN, where:

userid
Shows the user ID who issued the transmission request

from-DSN
Shows the name of the data set being transmitted

to-DSN
Shows the name of the data set receiving the transmitted data.

This applies to the following events:

• $$FTS.RECEIVE.START
• $$FTS.RECEIVE.STATS
• $$FTS.RECEIVE.FAIL
• $$FTS.TRANSMIT.START
• $$FTS.TRANSMIT.STATS
• $$FTS.TRANSMIT.FAIL

The extended data has extraneous spaces removed.

Supported Language Codes for National Language Support
The following language codes are supported:

Language Language Code Code Page
Belgian BE 500
French Canadian CF 037
Danish DK 277
Austrian/German GR 273
Spanish SP 284
French FR 297
Italian IT 280
Japanese (Fujitsu) NF -
Japanese (Hitachi) NH -
Japanese (IBM) NI 290
Dutch NL 037
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Norwegian NO 277
Portuguese PO 037
Swiss/German SG 500
Swiss/French SF 500
Swedish SV 278
UK English UK 285
US English US 037

Supported Character Sets
This section describes the meaning of the TRANSLATE operand on the &DECODE and &ENCODE verbs.

Code Page Selection
When TRANSLATE=DEC is specified, the DEC character code page is used for translation.

When TRANSLATE=ASCII is specified, the ASCII character code page is used for translation.

When TRANSLATE=ISO is specified, the ISO character code page is used for translation.

DEC Character Code Page
On an &DECODE operation, if the TRANSLATE=DEC operand is specified, all character strings are assumed to be from
the DEC character set shown in the following table and are translated to their equivalents in the EBCDIC character set. An
&ENCODE operation, however, assumes the character strings to be from the EBCDIC character set, and translates them
from their equivalents in the DEC character set shown in the following table.

0 1 2 3 4 5 6 7 A B C D E F
-0 NUL DLE SP 0 @ P ' p nnbsp À *1 à *2
-1 SOH DCI ! 1 A Q a q ¡ ” Á Ñ á ñ
-2 STX DC2 ” 2 B R b r ¢ 2 Â Ò â ò
-3 ETX DC3 # 3 C S c s £ 3 Ã Ó ã ó
-4 EOT DC4 $ 4 D T d t ¤ ' Ä Ô ä ô
-5 ENQ NAK % 5 E U e u ¥ *3 Å Õ å õ
-6 AC SYN & 6 F V f v *4 ¶ Æ Ö æ ö
-7 BEL ETB ' 7 G W g w § . Ç x ç
-8 BS CA ( 8 H X h x ¨z *5 È Ø è ø
-9 HT EM ) 9 I Y i y E *6 É Ù É ù
-A LF SUB * : J Z j z ª º Ê Ú ê ú
-B VT ESC + ; K [ k { « » Ë Û ë û
-C FF FS , < L \ l | : *7 Ì Ü ì ü
-D CR GS - = M ] m } shy *8 Í *9 í *10
-E SO RS . > N n ~ ® *11 Î *12 î *13
-F SI US / ? O _ o DEL ¯ ¿ Ï b ï ÿ
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Items marked with an asterisk (*) in the table are as follows:

*1 Capital letter D with stroke *8 Vulgar fraction one half
*2 Small Icelandic letter eth *9 Capital letter Y with acute

accent
*3 Small Greek letter mu (micron

sign)
*10 Small letter y with acute accent

*4 Broken bar *11 Vulgar fraction three quarters
*5 Cedilla *12 Capital Icelandic letter thorn
*6 Superscript one *13 Small Icelandic letter thorn
*7 Vulgar fraction one quarter

Columns 0 to 1 (code points 00 to 1F) contain a set of 32 control characters. On an &DECODE operation, those
characters without an equivalent in the EBCDIC character set are translated to NULLS (X'00'). Similarly, on an &ENCODE
operation, EBCDIC control characters without an equivalent in this code page are translated to the DEC NULL character
(X'00').

Columns 2 to 7 (code points 20 to 7F) and columns A to F (code points A0 to AF) contain graphic characters. On an
&DECODE operation, those characters without an equivalent in the EBCDIC character set are translated to SPACEs
(X'40'). On an &ENCODE operation, EBCDIC graphic characters without an equivalent in this code page are translated to
the DEC SPACE character (X'20').

Columns 8 to 9 (code points 80 to 9F) are control character code points not defined for this character code page. If they
appear on an &DECODE operation, they are translated to the EBCDIC NULL character (X'00').

ASCII Character Code Page
On an &DECODE operation, if the TRANSLATE=ASCII operand is specified, all character strings are assumed to be
from the ASCII character set as shown in the following table and are translated to their equivalents in the EBCDIC
character set. An &ENCODE operation, however, assumes the character strings to be from the EBCDIC character set and
translates them to their equivalents in the ASCII character set shown in the following table.

0 1 2 3 4 5 6 7
-0 NUL DLE SP 0 @ P ' p
-1 SOH DC1 ! 1 A Q a q
-2 STX DC2 ” 2 B R b r
-3 ETX DC3 # 3 C S c s
-4 EOT DC4 $ 4 D T d t
-5 ENQ NAK % 5 E U e u
-6 AC SYN & 6 F V f v
-7 BEL ETB ' 7 G W g w
-8 BS CAN ( 8 H X h x
-9 HT EM ) 9 I Y i y
-A LF SUB * : J Z j z
-B VT ESC + ; K [ k {
-C FF FS , < L \ l |
-D CR GS - = M ] m }
-E SO RS . > N n ~
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-F SI US / ? O o DEL

Columns 0 to 1 (code points 00 to 1F) contain a set of 32 control characters. On an &DECODE operation, those
characters without an equivalent in the EBCDIC character set are translated to NULLS (X'00'). On an &ENCODE
operation, EBCDIC control characters without an equivalent in this code page are translated to the ASCII NULL character
(X'00').

Columns 2 to 7 (code points 20 to 7F) contain a set of 94 graphic characters, plus the SPACE and DELETE characters.
On an &ENCODE operation, EBCDIC graphic characters without an equivalent in this code page are translated to the
ASCII SPACE character (X'20').

Columns 8 to 9 (code points 80 to 9F) and columns A to F (code points A0 to AF) are respectively, control character
and graphic character code points not defined for this code page. If they appear on an &DECODE operation, they are
translated to the EBCDIC NULL (X'00') and SPACE (X'40') characters respectively.

ISO Character Code Page
On an &DECODE operation, if the TRANSLATE=ISO operand is specified, all character strings are assumed to be from
the ISO character set shown below and are translated to their equivalents in the EBCIDIC character set. An &ENCODE
operation, however, assumes the character strings to be from the EBCDIC character set and translates them to their
equivalents in the ISO character set shown in the following table.

 0 1 2 3 4 5 6 7
-0 NUL DLE SP 0 @ P ' p
-1 SOH DC1 ! 1 A Q a q
-2 STX DC2 ” 2 B R b r
-3 ETX DC3 # 3 C S c s
-4 EOT DC4 * 4 D T d t
-5 ENQ NAK % 5 E U e u
-6 ACK SYN & 6 F V f v
-7 BEL ETB ' 7 G W g w
-8 BS CAN ( 8 H X h x
-9 HT EM ) 9 I Y i y
-A LF SUB * : J Z j z
-B VT ESC + ; K [ k {
-C FF FS , < L \ l |
-D CR GS - = M ] m }
-E SO RS . > N  n ¯
-F SI US / ? O _ o DEL

Columns 0 to 1 (code points 00 to 1F) contain a set of 32 control characters. On an &DECODE operation, those
characters without an equivalent in the EBCDIC character set are translated to NULLS (X'00'). On an &ENCODE
operation, EBCDIC control characters without an equivalent in this code page are translated to the ISO NULL character
(X'00').

Columns 2 to 7 (code points 20 to 7F) contain a set of 94 graphic characters, plus the SPACE and DELETE characters.
On an &ENCODE operation, EBCDIC graphic characters without an equivalent in this code page are translated to the ISO
SPACE character (X'20').
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Columns 8 to 9 (code points 80 to 9F) and columns A to F (code points A0 to AF) are respectively, control character
and graphic character code points not defined for this code page. If they appear on an &DECODE operation, they are
translated to the EBCDICNULL (X'00') and SPACE (X'40') characters respectively.

Processing Double Byte Character Set Data

About Double Byte Characters
Many Asian languages are written using symbols rather than letters. Because of the large number of symbols used, these
languages require two bytes to represent each symbol (rather than one byte as used in languages such as English).
These language representations are known as double byte character sets, or DBCS.

DBCS data is normally delineated by special characters known as shift characters. A string of data can contain a mixture
of single byte (SBCS) and double byte data. A shift out character is used to mark the start of DBCS data and a shift in
character marks the return to SBCS data.

Manipulating a DBCS string requires special care to preserve its integrity. The NCL language provides extensive support
for DBCS data manipulation. This support is available in product regions executing with the SYSPARMS DBCS operand
set to YES, IBM, or FUJITSU.

DBCS Support in NCL
Support for DBCS data manipulation in NCL is activated by the following &CONTROL options:

• &CONTROL DBCS
• &CONTROL DBCSN
• &CONTROL DBCSP

All three of these options alter the way in which NCL operates, to ensure that DBCS data is recognized and preserved.
When any of these options are in effect, the string manipulation functions of NCL check for the presence of DBCS
data. If a string is padded or truncated, the shift characters are automatically preserved-without the shift characters it is
impossible to identify the DBCS

NOTE
On Hitachi systems, the character X'40' is considered to be a neutral character which can appear in both
SBCS or DBCS data. When NCL calculates character boundaries in DBCS data, single X'40' characters are
considered valid if the NCL procedure is executing on behalf of a user logged-on from a Hitachi 560/20 terminal,
or if the procedure is executing in a background region (for example, BSYS region) and the operating system on
which the region is executing is VOS3.

Terminals capable of displaying DBCS data exhibit differing display characteristics. Terminals such as the IBM 5550 family
display shift characters as blank fields on the screen. On Fujitsu and Hitachi terminals the shift characters take no screen
position.

NCL provides for these differing characteristics according to a control setting of the &CONTROL verb:

• &CONTROL DBCS treats shift characters as significant, including them in calculations of length and offset
• &CONTROL DBCSN considers shift characters are not significant; they are ignored in length and offset calculations
• &CONTROL DBCSP chooses between these options depending on the processing environment
• &CONTROL NODBCS treats all data as SBCS (valid mixed DBCS/SBCS data strings could be corrupted)

NCL Function Changes with &CONTROL DBCS Options
The remainder of this section describes the NCL functions that are affected by the &CONTROL DBCS, &CONTROL
DBCSN, and &CONTROL DBCSP options. Those NCL functions are:
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• &ASISTR
• &CONCAT
• &FNDSTR
• &LENGTH
• &OVERLAY
• &REMSTR
• &SELSTR
• &SETLENG
• &STR
• &SUBSTR

In the examples supplied for each function, the following symbols are used:

• A less than sign (<) is used to represent a shift out character
• A greater than sign (>) is used to represent a shift in character
• DBCS characters are represented as a period (.) followed by a single byte character (for example, <.A> represents a

double byte A)
• An underscore (_) is used to represent a X'40' in a DBCS string or a single byte blank

&ASISTR with DBCS
The &ASISTR built-in function is used to assign data to a variable. If an &CONTROL DBCS, DBCSN or DBCSP option is
in effect, and the data ends with a DBCS string which does not contain a shift in character to identify the end of the DBCS
string, the &ASISTR function adds a shift in character to the end of the data before assignment takes place. This is useful
for avoiding syntax errors which occur due to processing incomplete DBCS strings.

Example: &ASISTR

&A contains the value <.A.B.C

&CONTROL DBCS&A = &ASISTR &A

results in

&A = <.A.B.C>

&CONCAT with DBCS
The &CONCAT built-in function is used to concatenate several pieces of data to form a single string. With an &CONTROL
DBCS, DBCSN or DBCSP option in effect, the concatenation of DBCS data removes any consecutive shift in or shift out
characters in the resultant data string.

Example: &CONCAT

&CONTROL DBCS 

&A = &CONCAT <.A> <.B> ABC D<.C> E

results in

&A = <.A.B>ABCD<.C>E
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&FNDSTR with DBCS
The &FNDSTR built-in function is used to locate a given data string (called the search argument) in another data string.
This function requires special processing for DBCS data, to avoid a single byte character being located in a double byte
string. For example, if searching for a single byte A (X'C1'), the second byte of a Kanji symbol represented by X'45C1'
contains the X'C1' code, but it should not be considered a match.

The search argument is single byte data only, or double byte data only, or a mixture of single byte data and double byte
data.

The search argument is stripped of consecutive shift out/shift in sequences before the scan is performed. For example, if
the search argument is AA<>BB, the actual string searched for would be AABB. If the resulting string is null, a value of 0
will be assigned to the target variable.

If the search argument begins with a double byte character, the shift out is removed from the search argument before the
scan is performed. If the search argument ends with a double byte character, the shift in character is removed from the
search argument before the scan is performed. This allows a DBCS string to be located within another DBCS string.

If the search argument begins with a single byte character, a match only occurs in the case where the first character at
the location at which the data was found, is a single byte character. If the search argument begins with a double byte
character, a match only occurs where the first character at the location at which the data was found is a double byte
character.

When using &CONTROL DBCS, DBCSN, or DBCSP, if the search argument is found in a section of data which is not the
first section of data, a value of 999 is returned. This is the same as the processing with &CONTROL NODBCS.

Examples: &FNDSTR

&CONTROL DBCS 

&A = &FNDSTR <> AAA<>BBB

results in

&A = 0

After the shift out and shift in, characters are removed from the search argument. No data remains so the value returned
is 0.

&CONTROL DBCS

&A = &FNDSTR A<>B AAABBB

results in

&A = 3

After the shift out and shift in, characters are removed from the search argument. The search argument becomes AB.

&CONTROL DBCS

&A = &FNDSTR <.B> AAA<.A.B.C>

results in

&A = 7
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After the shift out and shift in, characters are removed from the search argument The search argument becomes a double
byte character .B, which exists at offset 7.

&CONTROL DBCSN

&A = &FNDSTR <.B> AAA<.A.B.C>

results in

&A = 6

After the shift out and shift in, characters are removed from the search argument. The search argument becomes double
byte character .B, which exists at offset 6. The shift out character after AAA is not included in the calculation of the offset.

&CONTROL DBCS

&A = &FNDSTR A <.A.B.C>

results in

&A = 0

Although the value for single byte A and the value for the second byte of the double byte .A are the same, no match
occurs because the search argument is a single byte character and .A is a double byte character.

&CONTROL DBCS&

A = &FNDSTR <.C>D <.A.B.C>DEF

results in

&A = 6

&A = &FNDSTR A<.B> AAA<.B.C.D>

results in

&A = 3

The search argument is a mixture of double byte data and single byte data.

&CONTROL DBCS 

&A = &FNDSTR <.A> AAAA BBBB CC<.A>DD EEEE

results in

&A = 999 (string found but not in first piece of data)

&LENGTH with DBCS
The &LENGTH built-in function is used to determine the length of a piece of data. If an &CONTROL DBCSN option is
in effect (or a DBCSP option which is functioning as DBCSN), the length returned will be adjusted to exclude any shift
characters from the length.

Examples: &LENGTH
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&CONTROL DBCS 

&A = &LENGTH AA<.A.B>BB

results in

&A = 10

NOTE
The shift characters are included in the length.

&CONTROL DBCSN

&A = &LENGTH AA<.A.B>BB

results in

&A = 8

NOTE
The shift characters are not included in the length.

&OVERLAY with DBCS
The &OVERLAY built-in function is used to replace data, at a specified offset and for a specified length, with some other
data. In the case where the data is single byte data only, this is a simple function. When DBCS strings are included, it is
difficult to ensure that the integrity of DBCS strings in the data is preserved. The &OVERLAY process must consider the
contents of the data at the start and end of the area which is being overlaid, to determine if any shift characters need to be
added or removed to maintain valid DBCS strings.

With &CONTROL DBCS, DBCSN, or DBCSP in effect, the offset and length is subject to variation due to the contents
of the data. For example, if the original string contains shift characters, and &CONTROL DBCSN is in effect, the shift
characters are not included in the calculation of the offset or length of the data which is to be overlaid.

If additional shift out or shift in characters must be added to the resultant string to preserve the integrity of the DBCS data,
and shift characters are included in the length of the string, the string could be truncated to ensure that the length of the
overlaid area is not greater than the length specified. If any truncation occurs, it occurs at the right hand side of the data to
be overlaid, regardless of the alignment option specified.

If the data at the start of the overlaid area is the second byte of a DBCS character, the offset is adjusted by one, to
exclude the character from the overlaid area. To ensure that data following the overlaid area is at the same logical offset
relative to the start of the data, after the operation, as it was before the operation, the length of the overlaid area will be
reduced by one. If the data at the end of the overlaid area is the first byte of a DBCS character, the length of the overlaid
area is reduced by one to ensure that the DBCS character remains complete.

If the data at the start of the overlaid area is SBCS data, and the data to be placed in the string starts with DBCS data, a
shift out character will be added to the start of the data when it is inserted. If shift characters are counted in the length of
the string, the length of the overlaid area will be reduced by one to compensate for the shift out character. If the data at the
start of the overlaid area is DBCS, and the data to be placed in the string starts with SBCS data, a shift in character will be
added to the start of the data when it is inserted. If shift characters are counted in the length of the string, the length of the
overlaid area will be reduced by one to compensate for the shift character.

If the data at the end of the overlaid area is SBCS data, and the data to be placed in the string ends with DBCS data,
a shift in character will be added to the end of the data when it is inserted. If shift characters are counted in the length
of the string, the length of the overlaid area will be reduced by one to compensate for the shift out character. If the data
at the end of the overlaid area is DBCS data, and the data to be placed in the string ends with SBCS data, a shift out
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character will be added to the front of the data when it is inserted. If shift characters are counted in the length of the string,
the length of the overlaid area will be reduced by one to compensate for the shift character.

If the data to be inserted starts with a shift out character, it is removed to allow the data to start with a DBCS character,
but the shift out character is not included in the length of the data being inserted, even if &CONTROL DBCS is in effect.
Similarly, if the data ends with a shift in character, the shift in character is removed, but is not included in the length of the
data. In this case, the shift out and shift in characters are present only to identify the data as DBCS data. This makes it
possible to overlay DBCS data onto DBCS data, while &CONTROL DBCS is in use, without adjusting the overlay length
for the shift out and shift in characters.

Alignment (left, right, and center) is supported under all circumstances. However, the pad characters can only be single
byte characters.

Examples: &OVERLAY

&CONTROL DBCS 

&A = &OVERLAY AAAA <.A> 2 1

results in

&A = AAAA

NOTE
The data has been truncated because the length of the area (1) is not sufficient for any DBCS data.

&CONTROL DBCS

&A = &OVERLAY AAAA <.A> 2 2

results in

&A = A<>A

An attempt has been made to insert a double byte character in the middle of a single byte string. However, the length of
the area (2) is not large enough to contain a DBCS character as well as shift characters, so only the required shift out and
shift in have been inserted.

&CONTROL DBCSN

&A = &OVERLAY AAAA <.A> 2 2

results in

&A = A<.A>A

NOTE
The shift out and shift in characters are not included in the length of the overlaid area.

&CONTROL DBCS

&A = &OVERLAY <.A.B.C.D.E> A 6 1

results in

&A = <.A.B.C.D.E>

 1415



 Netmaster® Shared Content Library 12.2

There is not sufficient room in the overlay area for the data, due to the requirement to insert shift out and shift in
characters, so the resulting string is unchanged.

&CONTROL DBCS

&A = &OVERLAY <.A.B.C.D.E> A 6 2

results in

&A = <.A.B><.D.E>

An attempt has been made to insert a single byte character in the middle of a double byte string. However the length of
the area (2) is only enough for the insertion of shift in and shift out characters, so the data has been truncated.

&CONTROL DBCSN 

&A = &OVERLAY <.A.B.C.D.E> A 5 2 ALIGNL-

results in

&A = <.A.B>A-<.D.E>

The single byte A has replaced the double byte character .C and one pad character has been required to maintain the
total length of the string. The shift in and shift out characters are not included in the offset or length of the overlaid area.

&CONTROL DBCS 

&A = &OVERLAY <.A.B.C.D.E> A 6 4 ALIGNR-

results in

&A = <.A.B>-A<.E>

Four bytes of DBCS data have been overlaid. Some shift in and shift out characters have been required, reducing the
length of the data to 2, and the data has been inserted in a right aligned manner with padding to the left.

&CONTROL DBCS 

&A = &OVERLAY <.A.B.C.D.E> <.Z.Z> 4 4

results in

&A = <.A.Z.Z.D.E>

The shift out and shift in characters in the data being inserted have not been included in the data length.

&REMSTR with DBCS
The &REMSTR built-in function is used to split a section of data into two parts and assign the second part of the data to a
target variable. The location at which the data is split is determined by the specification of a single character, which acts
as a delimiter for the split operation. The only functional difference with an &CONTROL DBCS, DBCSN or DBCSP option
in effect, is that the designated split character is a single byte character or a double byte character. With the &CONTROL
NODBCS option in effect, only a single byte character is specified.

If the designated split character is a single byte character, the split can only occur where the character exists in a single
byte section of the data. If the designated split character is a double byte character, the shift out and shift in characters are
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removed from the character, and the split can only occur where the split character is found in a double byte section of the
data.

If the split occurs in a double byte section of data, a shift out character is added to the start of the resultant data, if
required, to preserve the integrity of the DBCS string.

Examples: &REMSTR

&CONTROL NODBCS &A = &REMSTR (C) ABCDEF

results in

&A = DEF

&CONTROL DBCS&A = &REMSTR (C) ABCDEF

results in

&A = DEF

The &CONTROL NODBCS operation is identical to the &CONTROL DBCS operation.

&CONTROL NODBCS&A = &REMSTR (<.D>) ABC<.C.D.E>

This operation results in a syntax error, because a double byte character can only be specified if an &CONTROL DBCS,
DBCSN or DBCSP option is in effect.

&CONTROL DBCS&A = &REMSTR (<.C>) ABC<.C.D.E>

results in

&A = <.D.E>

NOTE
A shift out has been added before the double byte character .D to maintain integrity of the DBCS string.

&SELSTR with DBCS
The &SELSTR built-in function is used to split a section of data into two parts and assign the first part of the data to a
target variable. The location at which the data is split is determined by the specification of a single character, which acts
as a delimiter for the split operation. The only functional difference with an &CONTROL DBCS, DBCSN or DBCSP option
in effect, is that the designated split character is a single byte character or a double byte character. With the &CONTROL
NODBCS option in effect, only a single byte character is specified.

If the designated split character is a single byte character, the split can only occur where the character exists in a single
byte section of the data. If the designated split character is a double byte character, the shift out and shift in characters are
removed from the character, and the split can only occur where the split character is found in a double byte section of the
data.

If the split occurs in a double byte section of data, a shift in is added to the end of the resultant data, if required, to
preserve the integrity of the DBCS string.

Examples: &SELSTR

 1417



 Netmaster® Shared Content Library 12.2

&CONTROL NODBCS 

&A = &SELSTR (C) ABCDEF

results in

&A = AB

&CONTROL DBCS

&A = &SELSTR (C) ABCDEF

results in

&A = AB

The &CONTROL NODBCS operation is identical to the &CONTROL DBCS operation.

&CONTROL NODBCS

&A = &SELSTR (<.D>) ABC<.C.D.E>

This operation results in a syntax error, because a double byte character can only be specified if an &CONTROL DBCS,
DBCSN or DBCSP option is in effect.

&CONTROL DBCS

&A = &SELSTR (<.D>) ABC<.C.D.E>

results in

&A = ABC<.C>

NOTE
A shift in has been added after the double byte character .C to maintain integrity of the DBCS string.

&SETLENG with DBCS
The &SETLENG built-in function is used to assign data of a specific length to a target variable. If the original data is longer
than the specified length, it is truncated. If the original data is shorter than the specified length, the data is padded with
blanks before assignment takes place. If &SETLENG truncates DBCS data, the shift in character could be removed,
causing an incomplete DBCS string to be produced. This could lead to syntax errors in later processing or undisplayable
data being presented on the screen. With an &CONTROL DBCS, DBCSN, or DBCSP option in effect, a shift in is added to
the end of the data if required.

When shift characters do not occupy a screen position, formatting tabular displays, such as selection lists, becomes
difficult. This is because the columns of data are misaligned, due to the difference in the displayable length of the data
and the length of the data contained in an NCL variable. With &CONTROL DBCSN or DBCSP in effect, &SETLENG
overcomes this problem. It adjusts the length of data assigned to the target variable to ensure that if the shift characters
are present and they do not occupy a position on the screen. The displayable length of the data will always be exactly the
same as the length specified on the &SETLENG statement.

Examples: &SETLENG

&CONTROL NODBCS 

&A = &STR <.A.B.C.D> 

&A = &SETLENG 6
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results in

&A = <.A.B.

No special consideration is given to the DBCS string.

&A = &STR  <.A.B.C.D>

&CONTROL DBCS

&A = &SETLENG 6

results in

&A = <.A.B>

NOTE
A shift in has been added to the end of the data. The length of the resultant data is 6.

&A = &STR <.A.B.C.D>

&CONTROL DBCSN

&A = &SETLENG 6

results in

&A = <.A.B.C>

NOTE
A shift in has been added to the end of the data. The length of the resultant data is 6. The shift characters are
not counted in the final data length.

&A = &STR <.A.B> 

&CONTROL DBCS 

&A = &SETLENG 8

results in

&A = <.A.B>__

The length of the resultant data is 8. Two blanks have been added to the end of the data to ensure the resultant length is
correct.

&A = &STR <.A.B.C.D> 

&CONTROL DBCSN 

&A = &SETLENG 8

results in

&A = <.A.B>____

The length of the resultant data is 8. The shift characters are not counted in the final data length. Four blanks have been
added to the end of the resultant data to ensure that the resultant length is correct.
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&A = &STR <.A.B> 

&CONTROL DBCSP 

&A = &SETLENG 8

results in

&A = <.A.B>__

if the terminal is an IBM DBCS terminal, or results in

&A = <.A.B>_____

if the terminal is a Fujitsu or Hitachi DBCS terminal.

The displayable length of the resultant data is 8 in both cases. Blanks have been added to the end of the resultant data in
both cases to ensure that the resultant length is correct.

&COL1 = &STR data .... 

&COL2 = &STR data .... 

&COL3 = &STR data .... 

&CONTROL DBCSP 

&COL1 = &SETLENG 20 

&COL2 = &SETLENG 40 

&COL3 = &SETLENG 10 

&CONTROL NODBCS 

&LINE1 = &CONCAT  &COL1 &COL2 &COL3

This example is creating a variable called &LINE1, which is part of a tabular display in which the first column starts at
column 1, the second starts at column 21, and the third starts at column 61. Regardless of the contents of the data, and
regardless of the terminal on which the data will be displayed, the columns will always be at the correct offset. This is
because &SETLENG always ensures that the displayable length of the data is exactly as requested.

&STR with DBCS
The &STR built-in function is used to assign data to a variable. If an &CONTROL DBCS, DBCSN, or DBCSP option is
in effect, and the data ends with a DBCS string that does not contain a shift in character to identify the end of the DBCS
string, the &STR function adds a shift in character to the end of the data before assignment takes place. This is useful for
avoiding syntax errors that occur due to processing incomplete DBCS strings.

Example: &STR

&A contains the value <.A.B.C 

&CONTROL DBCS 

&A = &STR &A

results in

&A = <.A.B.C>
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&SUBSTR with DBCS
The &SUBSTR built-in function is used to extract data from within a string. If the data is single byte data only, this is a
simple function. When DBCS strings are included, the standard &SUBSTR function can cause problems if the data within
the part of the string which is defined by the offset and length operands contains DBCS data. The data that is extracted
can contain shift characters that do not occur in shift out/shift in pairs. This can lead to problems, such as syntax errors, in
later processing.

With &CONTROL DBCS, DBCSN, or DBCSP in effect, the offset and length is subject to variation due to the contents
of the data. For example, if the original string contains shift characters, and &CONTROL DBCSN is in effect, the shift
characters are not included in the calculation of the offset or length of the data that is to be extracted. If additional shift
characters need to be added to the resultant string to preserve the integrity of the DBCS data, and they are included in
the length of the string, the string could be truncated to ensure that the length of the extracted data is not greater than the
length requested.

If the data at the specified offset is the second byte of a DBCS character, the character is replaced by a shift out character
if shift characters are included in the string length, or by a single byte blank and a shift out character if shift characters are
not included in the string length. This ensures that the following DBCS character extracted remains at the same logical
offset in the resultant string.

If the data at the end of the extracted string is the first byte of a DBCS character, the character is replaced by a shift
in character if shift characters are included in the string length, or by a shift in character and a single byte blank if shift
characters are not included in the string length.

If the extracted data begins with a DBCS character, a shift out character is added to the front of the resultant string, to
preserve the integrity of the DBCS string. If the extracted data ends with a DBCS character, a shift in character is added to
the end of the resultant string, to preserve the integrity of the DBCS string.

If the original data string is shorter that the sum of the offset and length operands, no blank padding is added to the end of
the resultant data string. However, a shift in is added if necessary.

If the data to be extracted is part of a DBCS string and the length specified is not large enough to allow a whole DBCS
character to be extracted, the target variable is set to null.

Examples: &SUBSTR

&CONTROL DBCS 

&A = &SUBSTR AA<.A.B.C.D> 1 5

results in

&A = AA<>_

NOTE
The data was truncated to ensure that the final data length did not exceed the requested length. The shift
characters are included in the length of the string. The resultant data has one trailing blank.

&CONTROL DBCSN 

&A = &SUBSTR AA<.A.B.C.D> 1 5

results in

&A = AA<.A>_
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NOTE
The data would have ended on the first byte of a DBCS character (.B) which would be invalid, so the data has
been truncated to remove the first byte of this character. The shift characters are not counted in the length of the
string. The resultant data has one trailing blank.

&CONTROL DBCS 

&A = &SUBSTR AA<.A.B.C.D> 4 5

results in

&A = _<.B>

NOTE
The shift characters are counted in the offset and length of the string. A single blank has been added to the start
of the data because the offset specified was the first byte of a DBCS character. Because of the requirement to
add a shift in character, the data has been truncated.

&CONTROL DBCSN 

&A = &SUBSTR AA<.A.B.C.D> 5 2

results in

&A = <.B>

&A = &SUBSTR AA<.A.B.C.D> 5 4

results in

&A = <.B.C>

NOTE
The shift characters are not counted in the offset and length of the string. No data truncation is required,
because the shift characters are not included in the length of the string.

&CONTROL DBCS 

&A = &SUBSTR AA<.A.B.C.D> 6 1

results in &A being null.

&A = &SUBSTR AA<.A.B.C.D> 6 2

results in &A being null.

In both cases, the data being extracted is from a DBCS string, and the length specified is not large enough for a DBCS
character, so the target variable is set to null.

&SOCKET Verbs
The &SOCKET verb set enables NCL processes to use the TCP/IP socket interface.
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About the Socket Interfaces
A socket is an end point for interprocess communication over a network running TCP/IP. The socket interfaces support a
number of underlying transport mechanisms. Sockets can simultaneously transmit and receive data from another process,
using methods that depend on the type of socket being used. Sockets is of the following types, each representing a
different type of communications service:

• TCP sockets
• UDP sockets

NOTE
&SOCKET verbs only support IPv4 address types.

TCP Sockets
TCP (Transmission Control Protocol) sockets provide reliable, connection-based communications. In the case of a
sockets interface, the two processes must establish a logical connection with each other. The data is a stream of bytes
that is sent without errors or duplication, and is received in the same order in which it was sent.

The following sections describe the various types of TCP socket applications and the &SOCKET verbs you would use for
each type.

TCP Server Verb Set

&SOCKET ACCEPT

Accepts connection from clients

&SOCKET CLOSE
Closes the client connection

&SOCKET RECEIVE
Receives data from clients

&SOCKET REGISTER
Registers a server

&SOCKET SEND
Sends data to clients

&SOCKET TRANSFER_REQUEST
Transfers a socket ID from one NCL process to another

&SOCKET TRANSFER_ACCEPT
Accepts a socket ID from a donor NCL process

NOTE
For details of these verbs, see Verbs and Built-in Functions.

TCP Client Verb Set

&SOCKET CLOSE

Closes the server connection

&SOCKET CONNECT
Connects to the server
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&SOCKET RECEIVE
Receives data from the server

&SOCKET SEND
Sends data to the server

NOTE
For details of these verbs, see Verbs and Built-in Functions.

UDP Sockets
UDP (User Datagram Protocol) sockets communicate by way of discrete messages called datagrams, which are sent as
packets. UDP sockets are connectionless. Communication processes do not have a logical connection with each other
and therefore the delivery of their data is unreliable. The datagrams is lost or duplicated, or they might not arrive in the
same order in which they were sent.

The following sections describe the UDP socket application and the &SOCKET verbs you would use.

UDP Sockets Verb Set

&SOCKET CLOSE

Closes the communication socket

&SOCKET OPEN
Opens the communication socket and port

&SOCKET RECEIVE_FROM
Receives datagrams

&SOCKET SEND_TO
Sends datagrams

NOTE
For details of these verbs, see Verbs and Built-in Functions.

Host Verb Set
&SOCKET PING

Pings the host

&SOCKET TRACEROUTE
Traces the route to the host

The PING and TRACEROUTE verbs directly access the lower layer protocols such as Internet Protocol (IP) and Internet
Control Message Protocol (ICMP).

The PING and TRACEROUTE verbs may not be supported by all interfaces.

NOTE
For details of these verbs, see Verbs and Built-in Functions.

Name Services Verb Set
&SOCKET GETHOSTBYNAME

Obtains IP address for a specified host name
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&SOCKET GETHOSTBYADDR
Obtains host name information for a specified IP address

The GETHOSTBYNAME and GETHOSTBYADDR verbs request Domain Name Services (DNS) functions that translate
an IP address into a host name and conversely.

NOTE
For details of these verbs, see Verbs and Built-in Functions.

Socket Built-in Functions
The socket interfaces support built-in functions that you can use to obtain information about socket processes.

• To determine if a function is supported, use the &ZTCPSUPP function.
• To obtain information about the local host, use the &ZTCPINFO function.
• To obtain information about a specific socket, use the &ZSOCINFO function.
• To obtain information about error codes, use the following functions:

– &ZTCPERNM for the logical name of a TCP/IP error code
– &ZTCPERDS for a short message about a TCP/IP error code.

NOTE
For details of these verbs, see Verbs and Built-in Functions.

&SOCKET System Variables
The following system variables are available within the TCP/IP &SOCKET verb set.

&ZTCP
Indicates the status of the socket interface

&ZTCPHSTA
Contains the value of the local host's IP address

&ZTCPHSTF
Contains the value of the local host's full name

&ZTCPHSTN
Contains the value of the local host's short name

&ZSOCID
Contains the socket ID of the last referenced socket

&ZSOCHNM
Contains the host name of the host referenced by some requests, such as &SOCKET GETHOSTBYADDR

&ZSOCFHNM
Contains the full host name of the host referenced by some requests, such as &SOCKET GETHOSTBYADDR

&ZSOCHADR
Contains the IP address of the host referenced by some requests, such as &SOCKET GETHOSTBYNAME

&ZSOCCID
Contains the socket ID used by the interface; for example, for IBM TCP/IP the internal socket number (a small
number). Is used to identify an NCL socket or display produced by TCP/IP; for example, the NETSTAT command.

&ZSOCERRN
Contains the last ERRNO value returned from an &SOCKET request

&ZSOCPRT
Contains the port number of the last referenced socket
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&ZSOCTYPE
Indicates the socket type of the last referenced socket

&ZSOCVERR
Returns vendor error information-format is specific to the TCP/IP interface in use

NOTE
For details of these verbs, see System Variables.

Sample Code for TCP and UDP &SOCKET Verbs
Sample code for TCP and UDP &SOCKET verbs is available online. It is located in the CC2DEXEC file under the names
given for the following examples.

Examples of Using TCP &SOCKET Verbs
Following are examples of using TCP &SOCKET verbs.

$NMSATC1-TCP Socket Server

This sample server procedure accepts connections and transfers them to new NCL processes that are started by the
server to service the connections.

To invoke the server, you must specify a port number.

$NMSATC1 PORT=port_number

This procedure starts the procedure $NMSATC2 as a new process to service each new connection.

This sample also demonstrates the use of an asynchronous &SOCKET verb.

This sample works in conjunction with the following sample procedures:

• $NMSATC2 - Command Processor
• $NMSATC3 - Command Client

$NMSATC2 - Command Processor

This sample procedure is started by $NMSATC1 (the server) and has a connection transferred to it. This procedure
accepts the connection, receives a command, and issues the command. It then reads the responses from the command
and sends them back to the requester. The requests and responses are received and sent in ASCII to demonstrate how to
do ASCII/EBCDIC translation.

Any errors that this procedure encounters are written to the log.

This sample works in conjunction with the following sample procedures:

• $NMSATC1 - TCP Socket Server
• $NMSATC3 - Command Client

You can also use Telnet instead of $NMSATC3 as the client program.
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$NMSATC3 - Command Client

This sample client procedure sends a command and receives responses using the &SOCKET verb. It works in
conjunction with the following sample server application procedures:

• $NMSATC1
• $NMSATC2

This procedure demonstrates ASCII/EBCDIC conversion, because all data sent and received is in ASCII.

$NMSATC3 ipAddr= 

hostName= 

port=

command="command to be executed"

NOTE
The command must be in quotes.

You can use a Telnet client instead of this program to send commands to the server (procedures $NMSATC1 and
$NMSATC2).

$NMSATC4 - SMTP Client

This sample SMTP client procedure sends mail to a user. The contents of the mail are hard-coded in this procedure, but
the procedure can easily be modified so that the text to be sent is passed to it.

$NMSATC4 SENDER=USERID@COMPANY.COM

RECIPIENT=USERID@COMPANY.COM

SMTPSVR=SMTP_SERVER_NAME_OR_ADDR

You should read RFC821 for an understanding of the SMTP protocol. This RFC is available at the following web address:
https://www.ietf.org.

Socket Interface Feedback and Error Codes
The error codes that relate to problems encountered when attempting to use the &SOCKET verbs are:

• Feedback codes (&ZFDBK)
• Socket error codes (&ZSOCERRN)
• Vendor-specific codes (&ZSOCVERR)

NOTE
There are also return codes used by the socket interfaces. These are documented with the verbs.

TCP/IP Feedback Codes (&ZFDBK)
It is possible that an unlisted return code is an obsolete return code from a previous release of your TCP/IP product.

1
storage failure
Determine why the address space is experiencing storage problems. For each of the following failures, see
SOCERRN.

2
socket failed
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code
3

sendto failed
code

4
recvfrom failed
code

7
bind failed
code

9
listen failed
code

10
accept failed
code

12
getclientid failed
Contact Technical Support.

13
send failed
code

14
receive failed
code

15
socket_ID invalid
Check the ID= parameter on the &SOCKET verb

16
connect failed
code

17
invalid data
Contact Technical Support

18
attach failed
Contact Technical Support

21
gethostbyname failed
code

22
subtask terminated or abended
Check whether a TCPIP STOP has been done; otherwise contact Technical Support

23
setsockopt failed
code
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24
invalid IP address specified
Specify valid IP address

25
MDO error: see &ZMDORC and &ZMDOFDBK

NOTE
For more information, see the Network Control Language Programming Guide.

26
Request has been flushed
Investigate why the NCL procedure was flushed and restart if required

27
getsockname failed
Contact Technical Support

29
hopnumber too low
Increase the number of hops specified on the Trace TCP/IP Route panel

30
givesocket failed
Contact Technical Support

31
takesocket failed
Contact Technical Support

34
gethostbyaddress failed
code

35
Invalid NCL ID
Specify valid NCL ID

36
Ping request not accepted
code

37
Traceroute request not accepted
code

38
Buffer overflow occurred
Supply smaller amount of data

39
MDO too large
Decrease number of pings or hops

96
TCP/IP QUIESCE command entered
No action

97
socket being closed
No action-socket closed or process flushed
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98
invalid request
Contact Technical Support

99
socket interface not initialized
Issue the TCPIP START command from OCS

TCP/IP Socket Errors (&ZSOCERRN)
It is possible that an unlisted return code is an obsolete return code from a previous release of your TCP/IP product.

3 -- ENOMEM
Out of memory
Determine why the address space is experiencing storage problems

7 -- EUNSUPP
Unsupported I/O operation
Contact Broadcom Support.

23 -- EACCES
User or program lacks adequate permission to access this socket. Permission denied
Ensure that the user ID of the address space is in the OBEY list of IBM TCP/IP in the TCPIP.PROFILE.TCPIP file.

28 -- EDESTADDRREQ
Socket operation requires a destination address
Contact Broadcom Support.

29 -- EMSGSIZEA
UDP socket could not accommodate a message as large as this one
Contact Broadcom Support.

34 -- EOPNOTSUPP
The call does not support this type of socket
Contact Broadcom Support.

37 -- EADDRINUSE
The given address is already in use
Find the process which has the port registered

39 -- ENETDOWN
Cannot talk to the networking software on this local machine, or the host's network is down.
Check your network and/or TCP/IP stack

40 -- ENETUNREACH
This host cannot find a route to the specified destination network
Check your network and/or TCP/IP stack

41 -- ENETRESET
The remote host is not communicating over the network at this time
Check the status of the remote host

42 -- ECONNABORTED
The local communications software aborted the connection
Check the status of the TCP/IP address space

43 -- ECONNRESET
The peer process has reset the connection
Check the peer and determine the reason for its termination

 1430



 Netmaster® Shared Content Library 12.2

44 -- ENOBUFS
The operating system did not have enough memory to perform the requested operation
Check your network and/or TCP/IP stack

47 -- ESHUTDOWN
The connection has been shutdown
Contact Broadcom Support

48 -- ETIMEDOUT
The destination host did not respond to a connection request

49 -- ECONNREFUSED
The destination host refused the socket connection
Check the status of the remote host

50 -- EHOSTDOWN
Socket operation failed because the destination host was down
Ensure that the destination host is active and retry

51 -- EHOSTUNREACH
Socket operation failed because the destination host is unreachable
Ensure that the destination host is active and retry

52 -- EPIPE
The peer process closed its socket while the local task was still writing data to the connection
Check the status of the remote host

63 -- EIO
I/O error occurred
Check the TCP/IP region for messages

64 -- ECONNCLOSED
Connection closed by peer
Determine why peer closed connection

65 -- ESOCKCLS
Socket closed
No action-socket closed by process

66 -- ENOPIDS
No process IDs available for ping or traceroute
Retry operation

67 -- ENOPORTS
No ports available for traceroute
Retry operation

68 -- ESHPORTCLS
Shared port closed
No action-shared port closed by process; will be opened later in processing

69 -- EUNKSERVER
Unknown server
Check the server name and then retry.

70 -- EINVPORTNUM
Invalid port number
Check the port number and then retry.

71 -- ESERVERNAMEINUSE
The given server is already in use
Find the process which is using the port.
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999 -- EOTHER
Vendor-specific error
See ZSOCVERR and vendor TCP/IP error codes

Interpreting Vendor-specific Error Codes (&ZSOCVERR)
Vendor-specific errors have an error number of 999 and an additional VERRIN (vendor-specific error) code. The
interpretation of this error code is different depending on the vendor of the TCP/IP software. These error codes appear in
messages and in the NCL system variable &ZSOCVERR.

Interpreting IBM Systems Error Codes
The &ZSOCVERR (VERRIN) system variable contains the IBM TCP/IP socket ERRNO value. This is translated into the
&ZSOCERRN value.

The IBM TCP/IP socket ERRNO value is displayed as a decimal number.

NOTE
For z/OS V1.2 or later, see IBM Communications Server IP and SNA Codes (SC31-8791) for the meaning of the
value.

TCP/IP Vendor Interface Restrictions and Limitations
This section describes the restrictions and limitations of each TCP/IP vendor interface. It covers the following vendor
interface:

• IBM Communications Server

Vendor interface restrictions and limitations are particularly relevant to NCL &SOCKET programming.

IBM Communications Server
The system interfaces to IBM's Communications Server using the TCP/IP macro-level interface, which uses the HPNS
(High Performance Native Sockets) facility.

This interface has the following restrictions:

• To use the PING and TRACEROUTE functions, the region RACF user ID must be in the TCP/IP OBEY list.
• The user ID must have an OMVS segment with a UID of 0.
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NetMaster REXX Programming
Download a PDF of this NetMaster REXX Programming section.

This section contains information for experienced REXX programmers who want to use REXX in a NetMaster
environment. It provides information about differences between NetMaster and IBM versions of REXX. This section
describes facilities that help you migrate your existing REXX procedures to work in the NetMaster environment. It does not
include information about how to write the procedures.

Introducing NetMaster REXX

NetMaster REXX

NetMaster REXX lets you write and execute REXX programs and procedures in the NetMaster environment. This includes
REXX programs written specifically for NetMaster, as well as existing REXX programs written to run under IBM Tivoli
NetView for z/OS (Tivoli NetView).

Writing and executing REXX programs and procedures in the NetMaster environment lets you do the following:

• Customize your product without learning the Network Control Language (NCL).
• Write specific monitoring and control procedures in a familiar language.
• Execute REXX programs written to execute in the Tivoli NetView REXX environment.

NetMaster is not Tivoli NetView, and NetMaster REXX is not Tivoli NetView REXX; however, NetMaster supports
emulation of Tivoli NetView facilities. This can be summarized as follows:

• In this guide, the term NetView REXX means a REXX executable that is written to execute under Tivoli NetView
• By prefixing a NetView REXX command with NV (and a space), you can execute the command anywhere a NetMaster

REXX command can be entered (including OCS, Command Entry, Operator Console Modify commands, NCL
procedures, and so on).

• By issuing the NCCF command at the OCS window command prompt, you can enter an NCCF Emulation mode,
whereby all following commands entered at the OCS screen are treated as NetView REXX commands.

Migration from Tivoli NetView

The provided REXX support can ease migration from Tivoli NetView; however, the REXX support is not identical to Tivoli
NetView, so migration cannot be accomplished without effort. In some cases, you must modify or rewrite existing NetView
REXX.

Because Tivoli NetView is emulated, differences in program response times may be apparent. If you use complex PIPE
commands, you should run them in NetMaster to evaluate whether there are any specific performance issues. To address
performance issues, you may need to rewrite procedures or replace them with the code-free facilities of NetMaster.

NetMaster REXX and TSO/E REXX
In z/OS, the typical and most familiar implementation of REXX is the TSO/E REXX interpreter. This interpreter is also used
in other IBM products and environments such as Tivoli NetView.

The REXX implementation used in NetMaster is named NetMaster REXX. NetMaster REXX uses a REXX engine named
GREXX. GREXX is a REXX implementation written by Broadcom.

NetMaster REXX is a compiled implementation of REXX. Because NetMaster REXX compiles rather than interprets
source, there are differences between the NetMaster REXX and TSO/E implementations of REXX. The differences and
similarities are covered in the following topics.
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Libraries and Source Format

TSO/E REXX and NetMaster REXX store the REXX source in libraries known as partitioned data sets. While TSO/E
REXX allows the libraries to have various record lengths and formats, NetMaster REXX requires the libraries to have
a fixed length of 80-byte records (blocking is allowed).The source can be numbered. Both implementations use the
convention of examining the first line of the source. If columns 73 through 80 are numeric, the member is regarded as
numbered, and only columns 1 through 72 are inspected for valid source. If columns 73 through 80 are not all numeric,
the member is not regarded as numbered, and all columns, including 73 through 80, are regarded as source.TSO/E REXX
typically requires the source libraries in the SYSPROC or SYSEXEC DD concatenation. NetMaster REXX requires the
source libraries to be in the COMMANDS DD concatenation. However, this requirement can be overridden for a specific
user through the NCL Library DDNAME UAMS attribute.

Tivoli NetView REXX requires the libraries to be allocated to a specific ddname, DSICLD.

REXX Source Recognition

TSO/E and Tivoli NetView recognize REXX as distinct from CLIST, by requiring a comment on the first line of a procedure
that includes the characters REXX.

NetMaster also requires a comment in the first line with the following rules:

• The first source line must begin with a REXX comment (/*) as the first non-blank characters on the line.
• The first non-blank characters after the opening comment must be REXX (case is unimportant). There must be no

embedded blanks in these characters and these characters must be on the first line.

The following line has the correct syntax:

/* REXX */

Compilation in Object Form

The NetMaster REXX implementation lets you compile and save REXX programs in object form. The generated object is
stored in libraries in FB/80 format, which lets the object coexist in the same concatenation (COMMANDS) as the source.
Standard search order is used to locate a member. The NetMaster REXX implementation recognizes the object at load
time.

Language and Implementation Differences
The following sections describe the differences between TSO/E REXX and NetMaster REXX. They follow the same order
as IBM's TSO/E REXX Reference. The following chapters from that book are referenced:

• Chapter 2 - REXX General Concepts
• Chapter 3 - Keyword Instructions
• Chapter 4 - Functions
• Chapter 5 - Parsing
• Chapter 6 - Numbers and Arithmetic
• Chapter 7 - Conditions and Condition Traps

Generally, with some exceptions, only differences are mentioned.

NOTE
 The NetMaster REXX implementation was designed to be compliant with the REXX language as described in
the book, The REXX Language: A Practical Approach to Programming - Second Edition, by Mike Cowlishaw
(Prentice Hall).
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NetMaster REXX Structure and General Syntax

Relevant issues include:

• The standard EBCDIC character set is always used for NetMaster REXX source.
• Double-byte character set (DBCS) is not supported.
• Nested comments are supported.
• Normal, hexadecimal, and binary strings are supported.
• Tokens and symbols are supported identically.
• Quoted strings that extend across source lines are not supported.

The IBM TSO/E REXX interpreter has supported quoted strings that cross source lines for many years; however, the
support is not consistent, and trailing blanks are not always accepted. The length of the entire quoted string is limited to
250 characters.

NetMaster REXX does not accept quoted strings that cross source lines. However, it provides an option to enable REXX
source containing this construct to compile mostly.

Expressions and Operators

The difference between NetMaster REXX and TSO/E REXX expressions is the limit on their length, intermediate value, or
result, as follows:

• TSO/E REXX limits values (intermediate or final) to 16,777,215 characters.
• NetMaster REXX limits values (intermediate or final) to 32,000 characters.

NOTE
 REXX is a typeless language. All values are stored in character form. As long as the value can be represented
in 32,000 characters, it can have any mathematical range or value.

The operators /= and /== are supported in TSO/E REXX as alternatives to \= and \==, respectively. NetMaster REXX does
not support them. Use backslash (\) or not (¬) instead of slash (/).

Clauses and Instructions

No specific differences exist here between NetMaster REXX and TSO/E REXX.

Assignments and Symbols

No specific differences exist here between NetMaster REXX and TSO/E REXX.

NOTE
 The assigned value of a variable cannot exceed 32,000 characters in length.

Commands to External Environments

The NetMaster REXX implementation supports some of the external environments supported by TSO/E REXX and
NetView REXX. The implementation also supports some environments specific to NetMaster.

Keyword Instructions

This section describes each REXX keyword instruction and lists the NetMaster REXX differences.

ADDRESS

NetMaster REXX has no specific issues with the ADDRESS instruction.
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ARG

NetMaster REXX has no specific issues with the ARG instruction.

CALL

The CALL instruction is supported, including the CALL ON/OFF condition support. In addition, NetMaster REXX has an
extension for a standard CALL.

If the name of the program being called is specified in parentheses, then the name is treated as a simple variable. The
actual program name is the value of that variable. This design allows you to eliminate many uses of the INTERPRET
instruction.

For example, in REXX, to call a program that is dynamically named:

PROGRAM = <some name>

INTERPRET 'CALL 'PROGRAM' arg,arg,…'

In NetMaster REXX, you can code instead:

PROGRAM = <some name>

CALL (PROGRAM) arg, arg, …

DO

NetMaster REXX has no specific issues with the DO instruction.

DROP

NetMaster REXX has no specific issues with the DROP instruction.

EXIT

NetMaster REXX has no specific issues with the EXIT instruction.

The return value that is displayed at the end of a NetMaster REXX process must be a valid number that is in the range
-2**32 to 2**32-1. If not, it is ignored.

IF

NetMaster REXX has no specific issues with the IF instruction.

INTERPRET

NetMaster REXX supports the INTERPRET instruction; however, INTERPRET involves significant overhead.

Avoid using INTERPRET to reduce execution overhead. For example, the CALL instruction has a NetMaster REXX
extension that can eliminate the use of INTERPRET.

ITERATE

NetMaster REXX has no specific issues with the ITERATE instruction.

LEAVE

NetMaster REXX has no specific issues with the LEAVE instruction.
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NOP

NetMaster REXX has no specific issues with the NOP instruction.

NUMERIC

The NUMERIC instruction is supported with the following restrictions:

• NUMERIC FORM is not supported. If NUMERIC FORM is found in the source, a compiler error occurs. NetMaster
REXX always behaves as if NUMERIC FORM SCIENTIFIC is in effect.

• NUMERIC DIGITS and NUMERIC FUZZ require an operand. To reset to the default value, you specify that value. (For
example, NUMERIC DIGITS 9 or NUMERIC FUZZ 0.)

OPTIONS

The OPTIONS instruction is used to provide environment-specific extensions to REXX.

In NetMaster REXX, the OPTIONS expression is ignored at compile time. At execution time, the expression is evaluated
and broken into blank-delimited tokens. These tokens are then processed as described in the following table.

NOTE
Tokens not in the table are ignored.

Token Response
ETMODE Error raised (no DBCS support)
EXMODE Error raised (no DBCS support)
MAXSTOR=nK Overrides the maximum storage default set by the RXMSTG

system parameter (To display the value of the system parameter,
use the SHOW SYSPARMS=RXMSTG command.)
Limits: 100000

 

PARSE

NetMaster REXX supports the PARSE instruction fully with the following differences:

• PARSE EXTERNAL (a TSO/E REXX extension) is not supported. You can emulate PARSE EXTERNAL with PARSE
PULL when the stack is empty.

• PARSE PULL reads from the stack (per TSO/E REXX). If the stack is empty, a message is sent to the execution
environment (for example, the terminal) requesting input. The GO command can be used to supply input to the waiting
procedure. (This implementation is similar to the implementation of PARSE PULL in Tivoli NetView.)

• PARSE NUMERIC is not supported. The three values used as input to the parsing template are the current settings
of NUMERIC DIGITS, NUMERIC FUZZ, and NUMERIC FORM. The first two (DIGITS and FUZZ) can be obtained
through built-in functions. The last is always SCIENTIFIC in NetMaster REXX.

• PARSE SOURCE provides, as input to the parsing template, a string in the following format:

GREXX COMMAND MYREXX COMMANDS ? MYREXX NM NM NM

TSO/E REXX provides a string of the format:

TSO COMMAND MYREXX SYS00271 SYSPROG.SOURCE.REXX ? TSO ISPF ?

The string provided by PARSE SOURCE consists of the following tokens:
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– The string GREXX (IBM provides TSO)
– The string COMMAND, FUNCTION, SUBROUTINE, or SERVER indicating how the procedure was invoked

(Currently, NetMaster REXX always uses SUBROUTINE for a called procedure. It does not distinguish function
calls.)

– The name of the procedure in uppercase
– The library ddname (typically COMMANDS)
– A question mark (in TSO/E REXX, possibly the data set name that the procedure was loaded from)
– The procedure name again
– Initial (default) command environment (typically NM)
– Address space name (typically NM)
– PARSETOK (typically NM)

• PARSE VERSION provides, as input to the parsing template, a string in the following format:

REXX/CA 3.92 18 Oct 1995

TSO/E REXX provides a string in the format:

REXX370 3.48 01 May 1992

PROCEDURE

NetMaster REXX has no specific issues with the PROCEDURE instruction.

PULL

NetMaster REXX has no specific issues with the PULL instruction.

NOTE
Variable values (and stack records) in NetMaster REXX are limited to 32000 characters.

PUSH

NetMaster REXX has no specific issues with the PUSH instruction.

NOTE
Variable values (and stack records) in NetMaster REXX are limited to 32000 characters.

QUEUE

NetMaster REXX has no specific issues with the QUEUE instruction.

NOTE
Variable values (and stack records) in NetMaster REXX are limited to 32000 characters.

RETURN

NetMaster REXX has no specific issues with the RETURN instruction.

NOTE
For comments regarding the return value from a top-level procedure, see the EXIT instruction.

SAY

NetMaster REXX has no specific issues with the SAY instruction.
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In NetMaster REXX, the destination for the message produced by the SAY instruction is the environment that the
NetMaster REXX procedure is executing in. For example, if executed from Command Entry, the destination is the
Command Entry window. If executed in a background region, for example, BSYS, the log is the destination.

SELECT

NetMaster REXX has no specific issues with the SELECT instruction.

SIGNAL

The NetMaster REXX implementation of the SIGNAL instruction does not support SIGNAL ON HALT.

NOTE
 All labels referenced in a SIGNAL statement including implied labels (for example, SIGNAL ON NOVALUE)
must exist. This requirement applies even if the statement is not executed. The compiler checks this
requirement, and missing labels cause a compilation failure.

TRACE

The NetMaster REXX implementation of the TRACE instruction has the following differences:

• TRACE S (SCAN) is not supported.
• The prefix options (? and !) are not supported.
• Interactive debug (TRACE ?) is not supported.

UPPER

NetMaster REXX has no specific issues with the UPPER instruction.

Built-in Function Support

Generally, functions are supported identically in NetMaster REXX. This support includes the use of internal definitions to
replace built-ins, quoted strings as function names, and so on.

The actual list of built-in functions supported by NetMaster REXX is almost identical to TSO/E REXX. Because there are
many built-in functions, the following table lists only those functions that are unsupported, or that have significant issues.

Built-in Function Description
CONDITION S (Status) is not supported. I (Instruction) always returns SIGNAL.
DBxxxx NetMaster REXX does not support DBCS.
ERRORTEXT Ranges 64 through 99 return NetMaster REXX extended error

message.
EXTERNALS This function is not provided. If used in source, the function

causes a compilation error.
FORMAT NetMaster REXX does not support the expp and expt arguments.

Only a maximum of three arguments are allowed.
LINESIZE NetMaster REXX always returns 80.
SOURCELINE Only source lines containing REXX code are retained after

compilation. Lines that contain only comments are treated as
blank.

STORAGE NetMaster REXX does not allow use of the STORAGE function.
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TIME TIME(R) does not reset the elapsed-time clock.
The TIME function does not account for the leap seconds. The
returned value does not match the system time exactly.
Instead, use the NMSYSVAR("SYS.TIME.n") function.

TRACE The F and S options are not supported, nor are the ! and ?
prefixes.
Note: F (Failure) means the same as N (Normal).

TSO/E External Functions
NetMaster REXX does not support the following TSO/E external functions listed in the TSO/E REXX Reference:

• GETMSG
• LISTDSI
• MSG
• MSGVAR
• OUTTRAP
• PROMPT
• SETLANG
• STORAGE
• SYSCPUS
• SYSDSN
• SYSVAR

Parsing

This section describes differences between TSO/E REXX and NetMaster REXX parsing, as implemented in the ARG,
PARSE, and PULL instructions.

NetMaster REXX handles all parsing template options as documented by TSO/E REXX.

The following are some considerations:

• Relative positional patterns (for example, +35) must have no spaces between the sign and the number.
• If breaking a parsing template across source lines, leave a blank after the last template specification, before the

comma that signifies continuation to the next line.

Numbers and Arithmetic

NetMaster REXX supports numbers with arbitrary precision, as does TSO/E REXX.

For efficiency, it is best if NUMERIC DIGITS 9 is in effect. Larger values require the use of slower arithmetic routines.
Smaller values do not speed up things.

NetMaster REXX follows the standard REXX rules about preserving trailing zeros, and so on.

NetMaster REXX does not support the NUMERIC FORM statement.

Conditions and Condition Traps

NetMaster REXX supports conditions and condition traps, with the following considerations:

• Labels for referenced condition names must be defined. For example, SIGNAL ON NOVALUE implies a reference to
a label named NOVALUE. If this label is not defined in the source procedure, a compilation error occurs. (If the NAME
option is used on a SIGNAL ON or CALL ON instruction, then the specified label name must exist instead).

• CONDITION(I) always returns SIGNAL.

 1440



 Netmaster® Shared Content Library 12.2

External Programming Interface

NetMaster REXX, like TSO/E REXX, supports an external API.

Command Descriptions

This section describes the NetMaster REXX-related commands that you can issue from your region. You can issue these
commands to execute REXX, or control or manage the REXX execution environment.

Get Online Help About a Command

Your region provides online help on commands.

To get help about a command, enter HELP followed by the command at the command prompt.

The online help for the command appears.

NOTE
 You can also type the command and press F1 to get online help.

Example: Get Online Help About the SHOW REXX Command from OCS

At the command prompt, type HELP SHOW REXX.

SHOW

The SHOW command supports the following operands:

REXX [ ALL | USER=userid | ID=n ]
Displays a list of executing REXX processes. If no additional operands are entered, all REXX executing for the
current user is assumed. The ALL operand shows all executing REXX processes. A specific user ID can be
nominated, or a specific NCLID (REXXID) can be used to obtain information about a specific REXX process.

REXXSTAT [=pattern ] [ STATS ] [ DETAILS ]
Displays the status of loaded REXX procedures. The response includes information and statistics related to
loading and compiling procedures.
If the STATS option is specified, the list of procedures can be filtered using a pattern and additional statistics are
displayed. The pattern has the following format: prefix*.
If you specify DETAILS, information is displayed about each in-storage procedure, including storage usage and
compilation and load times.

FLUSH

Use the FLUSH command to flush a currently executing process.

NOTE
For more information, see the online help.

GO

Use the GO command to provide input data to a REXX process that is waiting on input.

NOTE
For more information, see the online help.
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LOAD

Use the LOAD command to load REXX procedures into storage for later execution. Use the LIB option if you want to load
from a test library rather than from the COMMANDS concatenation.

NOTE

• For more information, see the online help.
• Preloading procedures that are in use causes the procedures to be marked as pending-unload. The current users are

allowed to keep using the in-storage copy. New users are directed to a freshly loaded copy. When all current users are
finished, the old copy is purged.

START

Use the START command to start a REXX process if SYSPARMS AUTOREXX=YES is in effect.

NOTE

• For more information, see the online help.
• If the following conditions are satisfied, the START command is implied:

– SYSPARMS AUTOEXEC=YES is in effect.
– The command does not start with a recognizable command name.
– The first word is a valid PDS member name.

UNLOAD

Use the UNLOAD command to remove the existing version of a procedure from storage so that a new version can be
loaded (for example, after changing the source on disk).

NOTE
For more information, see the online help.

REXX

Use the REXX command to request explicitly to execute a REXX procedure.

This command has the following format:

REXX procname [ arguments… ]

procname
Specifies the name of the procedure to execute. The procedure name must be a valid PDS member name.

arguments
Specifies argument string to the REXX procedure.

When a REXX process terminates, a message is issued, indicating the result (return code).

RXCHECK

Use the RXCHECK command to compile or load a REXX procedure to verify its syntax, but not execute it.

This command has the following format:

RXCHECK procname

      [ LIBRARY=libname ]

      [ QSFIX={ NO | YES }]
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      [ LIST | NOLIST ]

      [ STOP | NOSTOP ]

      [ WARN | NOWARN ]

      [ STATS | NOSTATS ]

procname
Specifies the name of the REXX procedure to check.

LIBRARY=libname
Specifies the library in which the procedure is located. For z/OS, this is the ddname of the PDS concatenation.
For VM, it is the file type.
Default: The standard library

QSFIX={ NO | YES }
Specifies whether any REXX source containing a quoted string that extends across lines and is less than 250
bytes in length after trailing blanks have been stripped passes validation.
Use this operand during REXX checking.
Default: Setting of the RXQSFIX system parameter (To display the value of the system parameter, use the
SHOW SYSPARMS=RXQSFIX command.)

NOTE
If WARN (the default) is specified, a warning message is displayed when this processing occurs.

LIST | NOLIST
Controls the production of a compile listing. Specifying LIST provides a source listing.
Default: NOLIST

STOP | NOSTOP
Controls whether the compiler attempts to continue after encountering an error. By default, compilation stops on
the first error. Specifying NOSTOP causes the compiler to attempt to continue to locate additional errors, which
may not be successful. Some errors may cause additional spurious errors as the compiler attempts to recover,
and sometimes an error is fatal.
Default: STOP

WARN | NOWARN
Controls whether warnings are reported.
Default: WARN

STATS | NOSTATS
Controls the production of compilation statistics at the end.
Default: NOSTATS

RXCTL

The RXCTL command can be used to perform the following tasks:

• Control currently executing REXX processes.
• Compile a REXX source procedure, and write out the object.

NOTE
For more information, see the online help.

RXCTL OFFLOAD

Use the RXCTL OFFLOAD command to save a compiled version of a REXX procedure so that it can be loaded without
needing compilation.

This command has the following format:
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RXCTL OFFLOAD procname LIBRARY=ddname 

                       OUTLIBRARY=ddname

                     [ QSFIX={ NO | YES }]

OFFLOAD
Indicates a REXX procedure offload (compile and write object) request.

procname
Specifies the name of the procedure to compile.

LIBRARY=ddname
Specifies the input library.

NOTE
The normal source library is COMMANDS.

OUTLIBRARY=ddname
Specifies the output library (PDS) to write to. This value must be the ddname of an allocation to a single PDS (not
a concatenation), with attributes of F(B), LRECL=80. The object is written out to the PDS using the same member
name as the input source.

NOTE
Although the output ddname must be allocated to a single data set, the same data set can be part of a
concatenation (under another ddname).

WARNING
The output library must not be the same data set as the source, otherwise the source is overwritten.

QSFIX={ NO | YES }
Specifies whether any REXX source containing a quoted string that extends across lines and is less than 250
bytes in length after trailing blanks have been stripped passes validation.
Use this operand during REXX checking.
Default: Setting of the RXQSFIX system parameter (To display the value of the system parameter, use the
SHOW SYSPARMS=RXQSFIX command.)

REXX Process Control

You can use the RXCTL command to control currently executing REXX processes.

This command has the following format:

[ RXCTL ] { HE | HI | HT | RT | TE | TS }  

          [ ALL | ID=id ]

NOTE
 The six operands, HE, HI, HT, RT, TE, and TS are also defined as commands. You can use the RXCTL HT or
the HT commands; they are the same command.

These operands are analogous to the TSO/E REXX immediate commands. They cause an immediate change to the
status of a REXX process.

HE
Halts Execution. This operand halts execution of a REXX process.

HI
Halts Interpretation. This operand halts interpretation of a REXX process.
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HT
Halts Typing. This operand halts typing and causes all output (SAY and TRACE) to be discarded.

RT
Resumes Typing. This operand resumes typing and causes all output (SAY and TRACE) to be resumed.

NOTE
 TE and TS are recognized but not supported.

If the current execution environment has only one active REXX process, a command issued without an optional operand
affects that process as requested. If there is more than one process, a message is issued.

If the ALL operand is specified, the RXCTL command affects all REXX processes executing in the current environment.

If the ID=n operand is specified, the specified REXX process is affected.

ADDRESS Environments
 

Supported ADDRESS Environments

NetMaster REXX supports the following ADDRESS environments:

NM
Specifies the NetMaster facility environment.

NOTE
The NM environment also supports the standard commands.

NETVIEW
Specifies the Tivoli NetView emulation environment.

NOTE
The Tivoli NetView environment also supports the standard commands.

NETVASIS
Specifies another Tivoli NetView emulation environment.

NOTE
The NETVASIS environment also supports the standard commands.

MVS
Specifies an environment where several base commands are available.

LINK
Links a program.

ATTACH
Attaches a program.

SYSVIEWE
Specifies the SYSVIEW interface environment.

CA 7
Specifies the CA 7 product interface environment.

CASCHD
Specifies the Scheduler product interface environment.
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Standard Commands

Some environments support the following set of standard commands:

DELSTACK
Deletes the most recently created stack.

DROPBUF
Drops the most recently created stack buffer.

EXECIO
Performs data set I/O.

HT
Halts typing.

MAKEBUF
Makes a buffer.

NEWSTACK
Makes a stack.

QBUF
Queries the buffers.

QELEM
Queries the elements.

QSTACK
Queries the stacks.

RT
Resumes typing.

SLEEP
Waits for a period.

SUBCOM
Queries a command environment.

TE
Ends tracing (recognized but not supported).

TS
Starts tracing (recognized but not supported).

NOTE
 For more information about these commands (except for SLEEP), see the TSO/E REXX Reference.

SLEEP REXX Command -- Wait for a Specified Period

The SLEEP command suspends the REXX process until the specified period elapses.

This command has the following format:

SLEEP nnnnn[.nn]

nnnnn[.nn]
Specifies the period in seconds for which the REXX process is suspended.
Limits: 0 through 86400 (24 hours)
Example: SLEEP 0.5

The command can return one of the following codes:
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0
Indicates that the waiting period has elapsed.

-200
Indicates invalid specification.

ADDRESS Environment Descriptions

The following describes the ADDRESS environments supported by NetMaster REXX.

NOTE
For more information about these environments, see the TSO/E REXX Reference.

MVS

In addition to the standard commands, MVS supports EX or EXEC and implied EXEC.

LINK and ATTACH

These environments can be used to call user-written programs. They are supported as documented in the TSO/E REXX
Reference.

NOTE
 The LINKPGM, LINKMVS, ATTCHPGM, and ATTCHMVS ADDRESS environments are recognized, but not
presently supported. Commands referencing them always return code 3.

Broadcom Product Interfaces

The following sections describe the Broadcom product interface ADDRESS environments that are available to NetMaster
REXX. An environment is available if the corresponding product is installed and the interface module (GSVXAPIE,
CAL2X2WR, or CAJCADDR) is available in the STEPLIB or JOBLIB concatenation, or through LINKLIST or LPALIST. The
availability is tested during initialization only. If you copy the module into the load library after initialization, the interface is
not available until you stop and restart the product region.

SYSVIEWE

This ADDRESS environment provides an interface to SYSVIEW if it is installed. The interface module is GSVXAPIE.

NOTE
For more information, see the SYSVIEW documentation.

CA 7

This ADDRESS environment provides an interface to CA 7 if it is installed. The interface module is CAL2X2WR.

NOTE
For more information, see the CA 7 documentation.

CASCHD

This ADDRESS environment provides an interface to Scheduler if it is installed. The interface module is CAJCADDR.

NOTE
For more information, see the Scheduler documentation.

NetMaster REXX Commands
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These commands in the subcommand environment enable REXX programs to interact with [set to your product name].

CALL

The CALL command enables REXX to call NCL procedures, including parameters and shared variables. You must
explicitly name any variables that you want to share. Do not use prefixes.

This command has the following format:

CALL PROC=procname [PARMm=value1,…valuem] [SHAREn=name1,…namen]

PROC=procname
Specifies the PDS member name that contains a valid NCL procedure.

PARMm=value
Specifies a parameter.
Range: 1 through 20

SHAREn=name
Specifies the explicit shared variable name (no ampersand). You can specify only variables that are valid names
in NCL and REXX.
Range: 1 through 50

Restrictions

• If the target procedure is NCL, each parameter and the value of each input-shared variable is limited to 256 characters
(NCL restriction).

• The name of each shared variable must be a valid NCL variable name.

Example 1: CALL Command

'CALL PROC=$esapi00 PARM1=CLASS=translate PARM2=data=AHRSP’,

     'SHARE1=$ESXLATEFullTxt SHARE2=$ESXLATEShortTxt'

say $ESXLATEFullTxt

say $ESXLATEShortTxt

Example 2: CALL Command

/* REXX */

 

  Class         ="01"                                   

  ThisSystemName="CA11"                                 

 

  "CALL PROC=$RMDBAPI PARM1=SERVICE=GET",                 

                    " PARM2=CLASS="||Class,               

                    " PARM3=SYSNAME="||ThisSystemName,    

                    " PARM4=VERSION=0002",                

                    " SHARE1=ZRMDBSDESC",                           

                    " SHARE2=ZRMDBLDESC1",                          

                    " SHARE3=ZRMDBLDESC2",                          

                    " SHARE4=SYSMSG"                                

 

  Say "Short description :" ZRMDBSDESC                    

  Say "Long Description 1:" ZRMDBLDESC1                   

  Say "Long Description 2:" ZRMDBLDESC2                   

  Say "Sysmsg ...........:" SYSMSG

 1448



 Netmaster® Shared Content Library 12.2

CMD/COMMAND

The CMD or COMMAND command enables a REXX procedure to issue a NetMaster command.

This command has the following format:

CMD command_text 

or

COMMAND command_text 

command_text
Specifies any valid REXX text, variable, or expression containing the command.

After checking that the required command_text is specified, the command_text is processed. No validity checking of
command_text is performed. No command execution result is returned, and RC=0 is always returned.

NOTE
Unlike all other REXX subcommand environments, the NetMaster command always executes asynchronously.
Consequently, neither a command completion message nor a return code is provided. However, you can use the
ADDRESS NETVIEW PIPE NM command to execute these commands and process their responses.

Example: CMD/COMMAND

trace o

ADDRESS 'NM'

'cmd syscmd d t'

sysc = 'syscmd d a,l'

cmd sysc

EXECIO

NetMaster REXX uses the EXECIO command to read and write data to or from a file. You can use EXECIO to do the
following:

• Read from a data set to the REXX data stack for serialized processing, or to a list of variables for random processing.
• Write data to a data set from the REXX data stack or a list of variables.

EXECIO emulates the TSO/E EXECIO command with the following exceptions:

• DISKRU is not supported.
• If an EXECIO * DISKW command is issued from a non-3270 session and the REXX data stack becomes empty before

a null record is found (which would normally terminate EXECIO), then the EXECIO request completes instead of
requesting input from an arbitrary input data stream. [set to your product name] has no equivalent for SYSTSIN DD.

• TSO/E EXECIO terminates with a return code of 4 when an empty data set is found within a concatenation list during a
DISKR operation. NetMaster REXX EXECIO does not have that restriction.

NOTE
For more information about EXECIO, see your IBM TSO/E documentation.

GLOBALV

The GLOBALV command can be used to set and retrieve the value of an NCL global variable. These variables are also
visible to NCL procedures in the same region.

This command has the following format:

GLOBALV GET vname|vnmlist

GLOBALV PUT vname|vnmlist 
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vname
Specifies the variable name. The name must be prefixed with GLBL.
Characters: A-Z,a-z,0-9, $, #, @
Range: The global variable name vname must not be longer than 12 characters. The variable name is not case
sensitive. Do not include the ampersand (&) character.

vnmlist
Specifies a list of variable names, for example, vname[, …vname].

GET
Retrieves the value of the given NCL global variable and assigns it to the identically named REXX variable.

PUT
Takes the value of the REXX variable and uses it to set the value of the identical NCL global variable.

If the input variable is not specified, a null value is assigned to the output global variable. Conversely, the variable name is
assigned to the REXX output variable, per the REXX standard.

Example: GLOBALV

globalv get 'GLBL$RMOSVER'

GLBL$kb3a = GLBL$RMOSVER

globalv put 'GLBL$kb3a'

globalv get 'GLBL$kb3a'

say 'rexxvx=<'||GLBL$kb3a||'>'

VARTABLE

The VARTABLE command allows a REXX procedure to perform most functions of the VARTABLE NCL verb.

A vartable is a table of variables.

This command can perform the following operations:

• ADD
• ALLOC
• DELETE
• FREE
• GET
• PUT
• QUERY
• RESET
• UPDATE

NOTE

• For information about the VARTABLE NCL verb, see the Network Control Language Reference.
• For all VARTABLE actions, the result is returned in RC. The result is equal to &ZFDBK returned by the execution of the

&VARTABLE NCL verb.

VARTABLE ADD Command -- Add a Vartable Entry

The VARTABLE ADD command adds an entry to an existing memory-resident vartable.

This command has the following format:

VARTABLE ADD ID=tablename [SCOPE=scope] KEY=key

            [ADJUST=a | COUNTER=c]

            [FIELDS=(fldlist)] [VARS=(varlist)]
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ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

KEY=key
Specifies the key for this table entry.
If the table is allocated with KEYFMT=CHAR and the key is shorter than the declared key length, the supplied
key value is padded with blanks. If the key is longer, a return code of 12 is set in RC and no action is taken on the
entry. If the key contains spaces, enclose the key between quotes, for example:
ThisKey = Feature||' '||Version||' '||PrdId

"VARTABLE …",

"       KEY='"||ThisKey||"'",

…

"VARTABLE …",

"       KEY='TPCF 99.99.99 MMGR-SQJ'",

…

If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number.
ADJUST=a Specifies the value by which to increase or decrease the counter. Because the counter field of a new
entry is initialized to 0 (zero), ADJUST=a on a VARTABLE ADD operation is the same as COUNTER=c.

COUNTER=c
Specifies the value of the counter field.

FIELDS=(fldlist)
Specifies the fields in the format fname[,…fname]. fname must be one of the following mutually exclusive values:
DATAn

Indicates that you are operating on a data value for the nth data field in this entry. n must be from 1 to
the value specified on the DATA= parameter when the table was allocated. You can have several DATAn
entries, as long as each has a unique number n.

DATA*
Indicates that you are operating on the data for all the data fields in this entry, from 1 to the value
specified on the DATA= parameter when the table was allocated. The accompanying variable name in the
VARS= list must be in the format prefix*, and the suffixes generated to access the variables are 1 to the
number of allocated data fields.

.COUNTER
Indicates that you are supplying an initial value for the counter field in this entry.

.ADJUST
Indicates that you are supplying an adjustment value for the counter field in this entry.

.USERCORR
Indicates that you are supplying a user correlator check value. Because a new entry cannot have a value
to check against, the supplied value is ignored (but must be numeric).

VARS=(varlist)
Specifies a list of valid REXX variables that holds values assigned to fldlist. A one-to-one correspondence exists
between each entry in varlist to the same entry in fldlist. For example, the first entry in varlist specifies the variable
containing the data for the first entry in fldlist. If fldlist includes DATA*, the associated varlist entry must be in the
format prefix*. When values are returned, they are in variables prefix1 through prefixn.

Example: VARTABLE ADD
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This example adds an entry with three data fields. The entry has a key named secnd.

dt11 = 'kbrxd11'

dt12 = 'kbrxd12' 

dt13 = 'kbrxd13' 

'VARTABLE ADD ID=rxtest KEY=secnd SCOPE=region ',  

'FIELDS=(data1,data2,data3) VARS=(dt11,dt12,dt13)'

SAY 'kbrexx06_add=<'||RC||'>'

This example adds an entry with three data fields. The entry has a key with a name specified in ThisKey.

ThisKey = "TPCF 99.99.99 MMGR-SQJ"                 

PrdId   = "MMGR-SQZ"                                 

Name    = "MIM"                                      

Owner   = "CA"                                       

"VARTABLE ADD ID=VARTABLE#001 SCOPE=PROCESS ",

             "KEY='"||ThisKey||"'",

             "FIELDS=(D1,D2,D3)",               

             "VARS=(PrdId,Name,Owner)"

Return Codes

The return codes are as follows:

0
Indicates that the request was satisfied.

1
Indicates that the entry was added successfully. The table was at the limit specified by VARTABLE ALLOC, and
DELOLD=YES was specified with VARTABLE ALLOC. The oldest entry was deleted to make room for this entry.

4
Indicates that an entry with that key value already exists.

12
Indicates that the supplied key value was longer than the table key length.

16
Indicates that no table of this name exists in this scope.

24
Indicates that the table is already at the limit specified by VARTABLE ALLOC. The entry could not be added.

VARTABLE ALLOC Command -- Define New Vartable

The VARTABLE ALLOC command defines a new memory-resident vartable. The table, as defined, contains no entries.
After this table is defined, other VARTABLE operations can refer to the table.

Specifying USERCORR indicates that the user wants to have synchronized correlation protection on entries in the table.
This operand allows control over the use of the USERCORR field in table entries when performing VARTABLE UPDATE,
VARTABLE DELETE, or VARTABLE PUT operations.

This command has the following format:

VARTABLE ALLOC ID=tablename [SCOPE=scope] [KEYLEN=klen] 

              [AGE={NO | NEW | ALL | UPDATE | GET}] [DELOLD={NO | YES}]

              [KEYFMT={CHAR | UCHAR | NUM}] [DATA=dn] [LIMIT=ln]

              [USERCORR={NO | YES}]
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ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

KEYLEN=klen
Specifies the length of the keys in this table. This value is required if KEYFMT=CHAR is specified or assumed.
Range: 1 through 256

AGE={NO | NEW | ALL | UPDATE | GET}
Specifies whether to age entries when certain operations are performed on them. For all specifications, an added
entry is always marked as the newest. Aging allows a table to be used as a cache to keep frequently referenced
entries in the table and to allow automatic deletion of old entries.
NO or NEW

Indicates that only entries added to the table become the newest entries. All other references leave an
entry in relative age order.

ALL
Indicates that any reference to a table entry makes that entry the newest. This reference includes GET,
PUT, ADD, or UPDATE.

UPDATE
Indicates that an entry updated by PUT or UPDATE is also made the newest entry.

GET
Indicates that an entry retrieved by GET is also made the newest entry.

Default: NO
DELOLD={NO|YES}

Specifies whether VARTABLE ADD and VARTABLE PUT can delete the oldest entry automatically when the table
is full.
Default: NO

KEYFMT={CHAR | UCHAR | NUM}
Specifies whether the table has a numeric or character format key:
CHAR

Indicates that the key is a character string. The table is ordered for sequential retrieval based on the
character value of the key and blank padded if necessary. KEYLEN is required for this value.

UCHAR
Is the same as KEYFMT=CHAR except that lowercase characters are translated to uppercase. KEYLEN
is required for this value.

NUM
Indicates that the key is a signed number. The table is ordered based on the numeric value of the key
(largest negative through 0 to largest positive). Key values must always be a valid, optionally signed
number, from -2147483648 to 2147483647. KEYLEN cannot be specified for this value.

Default: CHAR
DATA=dn

Specifies how many data fields can be stored in each table entry.
Range: 1 through 16
Default: 1
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LIMIT=ln
Specifies whether the table has a limit on the number of entries.
Range: 0 through 1,000,000
Default: 0 indicates that the table can have any number of entries.

USERCORR={NO|YES}
Specifies whether the USERCORR field can be used in table entries when performing VARTABLE UPDATE and
VARTABLE PUT operations.
Default: NO

Example: VARTABLE ALLOC

'vartable alloc id=rxtest scope=region keylen=11 data=4 limit=5'

Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:

0
Indicates that the request was satisfied.

16
Indicates that a table of this name exists in this scope.

VARTABLE DELETE Command -- Delete a Vartable Entry

The VARTABLE DELETE command deletes an entry from an existing memory-resident vartable.

This command has the following format:

VARTABLE DELETE ID=tablename [SCOPE=scope] [KEY=key] 

               [FIELDS=(.USERCORR) VARS=(var)]

ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

KEY=key
Specifies the key for this table entry.
If the table is allocated with KEYFMT=CHAR and the key is shorter than the declared key length, the supplied
key value is padded with blanks. If the key is longer, a return code of 12 is set in RC and no action is taken on the
entry. If the key contains spaces, enclose the key between quotes, for example:
ThisKey = Feature||' '||Version||' '||PrdId

"VARTABLE …",

"       KEY='"||ThisKey||"'",

…

"VARTABLE …",

"       KEY='TPCF 99.99.99 MMGR-SQJ'",

…

If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number.
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FIELDS=.USERCORR
Specifies that a user correlator is used for validation against the entry.

VARS=var
Specifies the REXX variable that contains the user correlator value.

Example: VARTABLE DELETE

KEY='KEY001'

'VARTABLE DELETE ID=MYTABLE KEY='||KEY

Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:

0
Indicates that the request was satisfied.

4
Indicates that no entry with the requested key value exists.

8
Indicates that an entry with the supplied key value exists, but the supplied user correlator value did not match the
user correlator value in that entry.

12
Indicates that the supplied key value was longer than the table key length.

16
Indicates that no table of this name exists in this scope.

VARTABLE FREE Command -- Delete Vartable

The VARTABLE FREE command deletes (frees) an existing memory-resident vartable. Use it to delete all entries in the
table and the table definition itself. The command also frees all storage associated with the table.

This command has the following format:

VARTABLE FREE ID=tablename [SCOPE=scope]

ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

Example: VARTABLE FREE

'vartable free  id=rxtest scope=region'

Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:
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0
Indicates that the request was satisfied.

16
Indicates that no table of this name exists in this scope.

VARTABLE GET Command -- Get a Vartable Entry

The VARTABLE GET command retrieves an entry from an existing memory-resident vartable.

This command has the following format:

VARTABLE GET ID=tablename [SCOPE=scope] [KEY=key]

            [AGE={NO | YES}] [DELETE={NO | YES}]

            [FIELDS=(fldlist) VARS=(varlist)]

            [OPT=search-option]

ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

KEY=key
Specifies the key for this table entry.
If the table is allocated with KEYFMT=CHAR and the key is shorter than the declared key length, the supplied
key value is padded with blanks. If the key is longer, a return code of 12 is set in RC and no action is taken on the
entry. If the key contains spaces, enclose the key between quotes, for example:
ThisKey = Feature||' '||Version||' '||PrdId

"VARTABLE …",

"       KEY='"||ThisKey||"'",

…

"VARTABLE …",

"       KEY='TPCF 99.99.99 MMGR-SQJ'",

…

If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number.
AGE={NO | YES}

Specifies whether to make the retrieved entry the newest in the table. The default depends on the value for the
AGE parameter specified on the VARTABLE ALLOC command for this table. If the table has been allocated
with aging on GET, using AGE=NO on a VARTABLE GET lets you access entries for maintenance without aging
entries.

DELETE={NO | YES}
Specifies whether to delete the retrieved entry.
Default: NO

FIELDS=(fldlist)
Specifies the fields in the format fname[,…fname]. fname must be one of the following mutually exclusive values:
DATAn

Indicates that you are operating on a data value for the nth data field in this entry. n must be from 1 to
the value specified on the DATA= parameter when the table was allocated. You can have several DATAn
entries, as long as each has a unique number n.
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DATA*
Indicates that you are operating on the data for all the data fields in this entry, from 1 to the value
specified on the DATA= parameter when the table was allocated. The accompanying variable name in the
VARS= list must be in the format prefix*, and the suffixes generated to access the variables are 1 to the
number of allocated data fields.

.KEY
Indicates that you want to retrieve the actual key value of this entry. This value is different from the
supplied search key (KEY=) if you are not using OPT=KEQ. If the same variable as the search key is
used in the field list, its value is updated after the search key value is extracted.

.COUNTER
Indicates that you want to retrieve the current value of the counter field for this entry.

.USERCORR
Indicates that you want to retrieve the user correlator value for this entry. This value is used in a later
UPDATE, PUT, or DELETE operation to help ensure that no other updates have taken place.

VARS=(varlist)
Specifies a list of valid REXX variables that holds values assigned to fldlist. A one-to-one correspondence exists
between each entry in varlist to the same entry in fldlist. For example, the first entry in varlist specifies the variable
containing the data for the first entry in fldlist. If fldlist includes DATA*, the associated varlist entry must be in the
format prefix*. When values are returned, they are in variables prefix1 through prefixn.

OPT={KEQ | KGE | KLE | KGT | KLT | GEN | IGEN | FIRST | LAST | OLDEST | NEWEST}
Indicates the relationship between the supplied search key and the matching table entry (if one is found).
KEQ

(Default) Indicates that you want to retrieve the table entry with an exact match on the supplied search
key.

KGE
Indicates that you want to retrieve the table entry with the lowest key value greater than or equal to the
supplied search key.

KLE
Indicates that you want to retrieve the table entry with the highest key value less than or equal to the
supplied search key.

KGT
Indicates that you want to retrieve the table entry with the lowest key value greater than the supplied
search key.

KLT
Indicates that you want to retrieve the table entry with the highest key value less than the supplied search
key.

GEN
Indicates that you want to retrieve the table entry with the lowest key value generically equal to the search
key value for its non-blank length, but possibly with other characters after it.

IGEN
Indicates that you want to retrieve the table entry with the longest non-blank key value that matches the
search argument.

FIRST
Indicates that you want to retrieve the table entry with the lowest key. If this option is specified, you cannot
specify the KEY operand.
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LAST
Indicates that you want to retrieve the table entry with the highest key. If this option is specified, you
cannot specify the KEY operand.

OLDEST
Indicates that you want to retrieve the oldest table entry, that is, the entry that was first added, updated, or
retrieved (depending on the ALLOC AGE= option). If this option is specified, you cannot specify the KEY
operand.

NEWEST
Indicates you want to retrieve the newest table entry, that is, the entry that was last added, updated, or
retrieved (depending on the ALLOC AGE= option). If this option is specified, you cannot specify the KEY
operand.

Example: VARTABLE GET

/* get the stem of IP connections from $IPLINK vartable              */ 

lk.0 = 0

lk.1 = 'a' 

'vartable query id=$IPLINKS scope=system fields=(total) vars=(lk.0)'    

If RC = 0 Then Do i = 1 to lk.0

  'vartable get id=$IPLINKS scope=system fields=(key) vars=(lk.i) ',  

  'opt=KGT key="'lk.i'"' 

End                                                                    

Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:

0
Indicates that the request was satisfied.

4
Indicates that no entry with the requested key value exists.

12
Indicates that the supplied key value was longer than the table key length.

16
Indicates that no table of this name exists in this scope.

VARTABLE PUT Command -- Add or Update a Vartable Entry

The VARTABLE PUT command adds to or updates an entry in an existing memory-resident vartable. If there is no entry
with a matching key, the entry is added. If an entry with a matching key exists, the entry is updated.

The PUT operation can occur concurrently with table updating in other processes. If you want to delete or update an entry,
use a correlator to synchronize any accesses to the entry.

This command has the following format:

VARTABLE PUT ID=tablename KEY=key [SCOPE=scope]

            [ADJUST=a | COUNTER=c]

            [FIELDS=(fldlist) VARS=(varlist)]

ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
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Limits: 1 through 12 characters
SCOPE={SYSTEM | PROCESS | REGION}

Specifies the scope of the vartable.
Default: PROCESS

KEY=key
Specifies the key for this table entry.
If the table is allocated with KEYFMT=CHAR and the key is shorter than the declared key length, the supplied
key value is padded with blanks. If the key is longer, a return code of 12 is set in RC and no action is taken on the
entry. If the key contains spaces, enclose the key between quotes, for example:
ThisKey = Feature||' '||Version||' '||PrdId

"VARTABLE …",

"       KEY='"||ThisKey||"'",

…

"VARTABLE …",

"       KEY='TPCF 99.99.99 MMGR-SQJ'",

…

If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number.
ADJUST=a Specifies the value by which to increase or decrease the counter. If the table did not contain a
matching key entry, the old counter value is taken as 0 (zero).

COUNTER=c
Specifies the value of the counter field.

FIELDS=(fldlist)
Specifies the fields in the format fname[,…fname]. fname must be one of the following mutually exclusive values:
DATAn

Indicates that you are operating on a data value for the nth data field in this entry. n must be from 1 to
the value specified on the DATA= parameter when the table was allocated. You can have several DATAn
entries, as long as each has a unique number n.

DATA*
Indicates that you are operating on the data for all the data fields in this entry, from 1 to the value
specified on the DATA= parameter when the table was allocated. The accompanying variable name in the
VARS= list must be in the format prefix*, and the suffixes generated to access the variables are 1 to the
number of allocated data fields.

.COUNTER
Indicates that you are supplying an initial value for the counter field in this entry.

.ADJUST
Indicates that you are supplying an adjustment value for the counter field in this entry.

.USERCORR
Indicates that you are supplying a user correlator check value. Because a new entry cannot have a value
to check against, the supplied value is ignored (but must be numeric).

VARS=(varlist)
Specifies a list of valid REXX variables that holds values assigned to fldlist. A one-to-one correspondence exists
between each entry in varlist to the same entry in fldlist. For example, the first entry in varlist specifies the variable
containing the data for the first entry in fldlist. If fldlist includes DATA*, the associated varlist entry must be in the
format prefix*. When values are returned, they are in variables prefix1 through prefixn.

Example: VARTABLE PUT

'vartable put id=rxtest key=myrexx scope=region ',

'fields=(data4) vars=(dta4)'    
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Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:

0
Indicates that the request was satisfied.

1
Indicates that the entry was added successfully. The table was at the limit specified by VARTABLE ALLOC, and
DELOLD=YES was specified with VARTABLE ALLOC. The oldest entry was deleted to make room for this entry.

8
Indicates that an entry with the supplied key value exists, but the supplied user correlator value did not match the
user correlator value in that entry.

12
Indicates that the supplied key value was longer than the table key length.

16
Indicates that no table of this name exists in this scope.

20
Indicates that the table was allocated with USERCORR=YES specified, and no user correlator was supplied.

24
Indicates that the table is already at the limit specified by VARTABLE ALLOC. The entry could not be added.

VARTABLE QUERY Command -- Get Vartable Information

The VARTABLE QUERY command obtains information about a memory-resident vartable. You use it to inquire about the
existence of a given vartable. If it exists, you can optionally retrieve attribute information.

This command has the following format:

VARTABLE QUERY ID=tablename [SCOPE=scope]

              [FIELDS=(fldlist) VARS=(varlist)]

ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

FIELDS=(fldlist)
Specifies the fields in the format fname[,…fname]. fname must be one of the following values:
.AGE

Indicates that you want the AGE option specified on ALLOC returned.
.DATA

Indicates that you want the DATA value specified on ALLOC returned.
.DELOLD

Indicates that you want the DELOLD option specified on ALLOC returned.
.KEYLEN

Indicates that you want the key length of the table returned. If the table was allocated with
KEYFMT=NUM, the associated variable is set to NUM.
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.LIMIT
Indicates that you want the LIMIT value specified on ALLOC returned.

.TOTAL
Indicates that you want the current number of entries in the table returned.

.USERCORR
Indicates that you want the USERCORR option specified on ALLOC returned.

VARS=(varlist)
Specifies a list of valid REXX variables that holds values assigned to fldlist. A one-to-one correspondence exists
between each entry in varlist to the same entry in fldlist. For example, the first entry in varlist specifies the variable
containing the data for the first entry in fldlist.

Example: VARTABLE QUERY

'vartable query id=rxtest scope=region ',

'fields=(keylen,limit,delold) vars=(klen,lmt,dlo)'

say 'kbrexx06_klen=<'||klen||'><'||lmt||'><'||dlo||'>'

Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:

0
Indicates that the request was satisfied.

16
Indicates that no table of this name exists in this scope.

VARTABLE RESET Command -- Delete Vartable Entries

The VARTABLE RESET command deletes all, or a group of oldest or newest entries from an existing memory-resident
vartable. The command lets you delete multiple entries from an existing vartable while preserving its definition.

This command has the following format:

VARTABLE RESET ID=tablename [SCOPE=scope]

              [OLDEST=n | NEWEST=n]

ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

OLDEST=n | NEWEST=n
Specifies the number of oldest or newest entries to delete.
Default: Delete all entries.

Example: VARTABLE RESET

'VARTABLE RESET ID=rxtest SCOPE=REGION'
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Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:

0
Indicates that the request was satisfied.

16
Indicates that no table of this name exists in this scope.

VARTABLE UPDATE Command -- Update a Vartable Entry

The VARTABLE UPDATE command updates an entry in an existing memory-resident vartable. The update operation
can occur concurrently with vartable updating in other processes. If you want to delete or update a vartable entry, use a
correlator to synchronize any accesses to the entry.

This command has the following format:

VARTABLE UPDATE ID=tablename [SCOPE=scope] KEY=key

               [ADJUST=a | COUNTER=c]

               [FIELDS=(fldlist) VARS=(varlist)]

ID=tablename
Specifies the name of the table.
Characters: A through Z, a through z, 0 through 9, #, $, and @
Limits: 1 through 12 characters

SCOPE={SYSTEM | PROCESS | REGION}
Specifies the scope of the vartable.
Default: PROCESS

KEY=key
Specifies the key for this table entry.
If the table is allocated with KEYFMT=CHAR and the key is shorter than the declared key length, the supplied
key value is padded with blanks. If the key is longer, a return code of 12 is set in RC and no action is taken on the
entry. If the key contains spaces, enclose the key between quotes, for example:
ThisKey = Feature||' '||Version||' '||PrdId

"VARTABLE …",

"       KEY='"||ThisKey||"'",

…

"VARTABLE …",

"       KEY='TPCF 99.99.99 MMGR-SQJ'",

…

If the table was allocated with KEYFMT=NUM, the key value must be a valid, signed number.
ADJUST=a

Specifies the value by which to increase or decrease the counter.
COUNTER=c

Specifies the value of the counter field.
FIELDS=(fldlist)

Specifies the fields in the format fname[,…fname]. fname must be one of the following mutually exclusive values:
DATAn

Indicates that you are operating on a data value for the nth data field in this entry. n must be from 1 to
the value specified on the DATA= parameter when the table was allocated. You can have several DATAn
entries, as long as each has a unique number n.
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DATA*
Indicates that you are operating on the data for all the data fields in this entry, from 1 to the value
specified on the DATA= parameter when the table was allocated. The accompanying variable name in the
VARS= list must be in the format prefix*, and the suffixes generated to access the variables are 1 to the
number of allocated data fields.

.COUNTER
Indicates that you are supplying an initial value for the counter field in this entry.

.ADJUST
Indicates that you are supplying an adjustment value for the counter field in this entry.

.USERCORR
Indicates that you are supplying a user correlator check value. Because a new entry cannot have a value
to check against, the supplied value is ignored (but must be numeric).

VARS=(varlist)
Specifies a list of valid REXX variables that holds values assigned to fldlist. A one-to-one correspondence exists
between each entry in varlist to the same entry in fldlist. For example, the first entry in varlist specifies the variable
containing the data for the first entry in fldlist. If fldlist includes DATA*, the associated varlist entry must be in the
format prefix*. When values are returned, they are in variables prefix1 through prefixn.

Example: VARTABLE UPDATE

'vartable update id=rxtest key=secnd scope=region ',

'fields=(data1,data2,data3) vars=(dt11,dt12,dt13) ',

'adjust=15'

Return Codes

The codes returned are the same as the &ZFDBK values as documented for the NCL &VARTABLE verb.

The return codes are as follows:

0
Indicates that the request was satisfied.

4
Indicates that no entry with the requested key value exists.

8
Indicates that an entry with the supplied key value exists, but the supplied user correlator value did not match the
user correlator value in that entry.

12
Indicates that the supplied key value was longer than the table key length.

16
Indicates that no table of this name exists in this scope.

20
Indicates that the table was allocated with USERCORR=YES specified, and no user correlator was supplied.

24
Indicates that the table is already at the limit specified by VARTABLE ALLOC. The entry could not be added.

WRITE

The WRITE command lets you issue messages to various destinations. The command has more flexibility than the
standard REXX SAY statement.
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This command has the following format:

WRITE 

   [LOG={NO|YES}]

   [TERM={NO|YES}]

   [MON={NO|YES}]

   [{COLOR|COLOUR}=color]

   [{HLIGHT|HLITE}=hlight] 

   [ALARM={NO|YES}]

   [INTENS={LOW|HIGH}]

    DATA="wtext"

DATA must be the last parameter in the command.

LOG={NO | YES}
Specifies whether to write the message to the activity log.
Default: NO

TERM={NO | YES}
Specifies whether to write the message to the owning execution environment.
Default: YES

MON={NO | YES}
Specifies whether to write the message to all OCS users and dependent environments profiled to receive Monitor
class messages.
Default: YES

{COLOR | COLOUR}={BLUE | GREEN | PINK | RED | TURQUOISE | WHITE | YELLOW | NONE}
Specifies the color of the message.

{HLIGHT | HLITE}={BLINK | REVERSE | USCORE | NONE}
Specifies the extended highlighting of the message.

ALARM={NO | YES}
Specifies whether to ring the terminal alarm when displayed on an OCS window.
Default: NO

INTENS={NORMAL | HIGH}
Specifies whether to display the message in high or normal intensity.
Default: NORMAL

DATA="wtext"
Specifies the text to display on the terminal.

Example: WRITE

ADDRESS 'NM'

'WRITE LOG=YES DATA="a message from REXX to the log"'

'WRITE LOG=YES TERM=YES COLOR=RED DATA="Hello World from NM rexx!"'

'WRITE LOG=NO TERM=YES COLOR=GREEN HLITE=REVERSE INTENS=HIGH',

'DATA="This should be green, intensive and reverse!"'

attr=' COLOR=PINK HLITE=REVERSE'

line=" DATA='This should be pink, intensive and reverse!'"

'WRITE LOG=NO TERM=YES'attr||line

allarg=' COLOR=GREEN DATA="This should be just green"'

WRITE allarg
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Tivoli NetView Emulation
 

About Tivoli NetView Emulation

NetMaster REXX provides a Tivoli NetView emulation facility that provides an environment to enable a significant number
of NetView REXX procedures to run unchanged under NetMaster.

This is achieved through the following:

• Support of the NETVIEW and NETVASIS ADDRESS environments.
• Emulation of many NetView REXX commands, including several that are available only to REXX programs.

In addition, an NCCF emulation facility lets you enter NetView REXX commands and procedure names at a user terminal,
and have them correctly processed, even if they have the same name as NetMaster commands.

To help you move REXX programs from Tivoli NetView, a REXX analyzer facility is provided.

General REXX Execution

In Tivoli NetView, libraries containing REXX source must be allocated to the DSICLD ddname.

In NetMaster, the REXX libraries are allocated to the COMMANDS ddname by default. The actual library name can be
overridden at the user level using the NCL Library DDNAME UAMS attribute.

All NetMaster REXX libraries must be F(B), 80-character records.

By default, any REXX procedure executed in NetMaster executes with ADDRESS NM as the default address
environment. This means that a procedure that expects a Tivoli NetView environment does not work correctly.

To execute a NetView REXX procedure from OCS or command entry, prefix the procedure name with NV. For example,
NV STATCHK PU27 executes the STATCHK procedure in a Tivoli NetView emulation environment.

NOTE
The NV prefix is not valid in the NCCF emulation facility. All commands entered under this facility are assumed
to be Tivoli NetView commands or procedures. If you want to use the NetMaster environment from a NetView
REXX procedure, you can specify ADDRESS NM. To revert to the Tivoli NetView environment, specify
ADDRESS NETVIEW.

Supported Address Environments

NetMaster REXX supports ADDRESS NETVIEW and ADDRESS NETVASIS. These environments enable these programs
to execute NetView REXX commands. While NetMaster REXX supports these environments, not all commands are
supported.

These address environments support all of the standard commands (such as NEWSTACK and EXECIO).

NOTE
 NetMaster REXX does not support the ADDRESS NETVDATA (data REXX) environment.

Supported External Functions

NetMaster REXX recognizes all documented NetView REXX external functions. However, not all functions are fully
supported.
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Locate the Tivoli NetView Data Sets Required by Emulation

If you are using a customized command characteristics definition (CCDEF) table or if you need to emulate the VIEW
command, the region requires the data sets that contain the Tivoli NetView system definitions and panels.

To locate the Tivoli NetView data sets required by emulation in a region

1. Enter /PARMS at the prompt.
The parameter groups appear.

2. Enter F NETVEMLDSN at the Command prompt.
The cursor locates the parameter group for the data sets.

3. Enter U beside the group.
The Parameter Group panel appears.

4. Specify the data sets required by the region, and then press F6 (Action).
The specified data sets become known to the region.

5. Press F3 (File).
The group settings are saved and will be applied each time the region starts.

REXX Analyzer
 

About the REXX Analyzer

The REXX Analyzer lets you analyze and generate reports on your existing REXX libraries. The REXX Analyzer provides
information about your existing NetView REXX procedures to help you migrate from Tivoli NetView.

REXX Analyzer Processing

REXX Analyzer processing comprises the following logical processes:

• Analysis process
• Report generation process

Analysis Process

The analysis process analyzes a specified input data set that contains your REXX procedures and writes the output to
a member in a preallocated analysis output data set. Each time analysis is run, a new member is created. The report
generation process uses the information stored in the member to generate a REXX Analysis report.

You can analyze different REXX procedure data sets. An analysis member is created for each analyzed REXX procedure
data set. You can perform different types of analysis on each REXX procedure data set.

You may need to reanalyze a procedure to account for different REXX procedure formats. There may be instances where
your REXX procedure is not identified with a /* REXX*/ in the first line of the procedure, or you may be unsure of what
procedures you have in your REXX procedure data set. You can use different Scan Types to identify what is, or is not, a
REXX procedure. Only those procedures that pass scan processing are analyzed.

Report Generation Process

The report generation process uses an analysis member to build the report.

The analysis member is read during the report generation process, and information stored in this member is used to build
the report.
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Procedures That Passed Analysis

Some procedures that contain only recognized entities may still require additional work for the following reasons:

• There are differences between the GREXX compiler and the IBM REXX Interpreter.
• Not all parameters are supported.

NOTE
 The online help in the NCCF-like facility contains more information about the supported parameters.

Using the REXX Analyzer
The REXX Analyzer has a panel-driven user interface that is accessed from your NetMaster region.

NOTE
For more information about criteria fields and report data, see the online help.

Access the Primary Menu

To access the Primary Menu, enter /REXXAN at the prompt.

The following panel appears:

 NMPROD------------------ REXX Analyzer : Primary Menu ------------------/REXXAN

 Select Option ===>

    A   - Analyze REXX

    G   - Generate Report

    M   - Maintain Analysis Output

    X   - Exit

NOTE
For more information, press F1 (Help).

Analyze a REXX Procedure Library

The REXX Analyzer analyzes the REXX procedures in a data set you specify.

To analyze a REXX procedure library

1. Enter A from the REXX Analyzer Primary Menu.
The Analysis Criteria panel appears, for example:

 NMPROD--------------- REXX Analyzer : Analysis Criteria -----------------------

 Command ===>                                                   Function=Analyze

 Scan Type .................+ REXXONLY

 Do you use CA-PDSMAN? ...... YES   (Yes/No)

 Member Details (Comma delimited)

  Include Member List ..

  Exclude Member List ..

 Data Set Details

  Input Data Set .......
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  Output Data Set ...... AUDE0.NMPROD.REXXAN

 NetView Details (REXX usage)

  System Name .......... SYS1

  Running STC Name ..... NETV1

  F1=Help      F2=Split     F3=Exit                                F6=Action

                            F9=Swap

2. Specify the REXX procedure data set name in the Input Data Set field and other criteria as required, and then press
F6 (Action) to proceed with analysis processing.

NOTE
 Ensure your region has read access to the input data set.

The following panel appears:

 NMPROD------------- REXX Analyzer : Analysis Confirmation ---------------------

 Command ===>                                                  Function=Confirm

 |-----------------------------------------------------------------------------|

 |                                                                             |

 |                         Analysis run confirmation                           |

 |                                                                             |

 |                                                                             |

 |                                                                             |

 |                    Press F6 to confirm or F12 to cancel                     |

 |                                                                             |

 '-----------------------------------------------------------------------------'

  F1=Help      F2=Split                                            F6=Confirm

                            F9=Swap                               F12=Cancel

3. Press F6 (Confirm).
The following panel, showing analysis progress, appears:

 NMPROD---------------- REXX Analyzer : Analysis Progress ----------------------

 Command ===>                                                  Function=Analysis

 . REXX Analysis Progress -----------------------------------------------------.

 |                                                                             |

 |                   RXSA0024 Finished Analysis of member: TESTIP2             |

 |                                                                             |

 1468



 Netmaster® Shared Content Library 12.2

 |                          Member 2 being processed                           |

 |                                                                             |

 '-----------------------------------------------------------------------------'

 . Total Members Processed ----------------------------------------------------.

 |                                                                             |

 |                                                                             |

 | 0||||||||||||||||||||||||||||||||||||                                    3  |

 |                                                                             |

 |                                                                             |

 |                                                                             |

'-----------------------------------------------------------------------------'

When the analysis is complete, the following panel appears:

 NMPROD------------- REXX Analyzer : Analysis Confirmation ---------------------

 Command ===>                                                  Function=Confirm

 RXSA0001 REXX Analysis completed successfully

 .-----------------------------------------------------------------------------.

 |                                                                             |

 |                         Analysis run confirmation                           |

 |                                                                             |

 |         RXSA0012 Output member for this Analysis run is: A9999871           |

 |                                                                             |

 |        Analysis complete, press F3 to exit or F5 to generate a Report       |

 |                                                                             |

 '-----------------------------------------------------------------------------'

  F1=Help      F2=Split     F3=Exit                   F5=GenReport

                            F9=Swap

4. From the Analysis Confirmation panel, you can do one of the following:
– Press F3 (Exit) to return to the Analysis Criteria panel to run analysis on another REXX procedure data set.
– Press F5 (GenReport) to produce a report from the generated analysis member.

Generate a Summary Online Report

To generate a summary online report

1. Do one of the following:
– Enter G from the Primary Menu
– Press F5 (GenReport) from the Analysis Confirmation panel.
The following panel appears. The Report Type and Output Type fields specify a summary online report.

 NMPROD---------------- REXX Analyzer : Report Criteria ------------------------

 Command ===>                                                   Function=Report 
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 Report Type .............. SUMMARY_ (Summary or Detailed)                      

 Report ID ................ NETVIEW_                                            

                                                                                

  Output Type ............. ONLINE   (DSN or Online)                            

  Member Selection .......+ LAST____                                            

  Suppression Character ... ?                                                   

  Input Data Set .......... AUDE0.NMPROD.REXXAN_________________________        

                                                                                

 Required if Output Type is DSN                                                 

  Output Data Set ......... ____________________________________________        

  Print Control ..........+ NONE                                                

  Line Count .............. 55__                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

                                                                                

  F1=Help      F2=Split     F3=Exit                                F6=Action    

                            F9=Swap 

2. Press F6 (Action).
The following panel appears:

 NMPROD-------------- REXX Analyzer : Report Confirmation ----------------------

 Command ===>                                                  Function=Confirm

 .-----------------------------------------------------------------------------.

 |                                                                             |

 |                          Report run confirmation                            |

 |                                                                             |

 |                                                                             |

 |                    Press F6 to confirm or F12 to cancel                     |

 |                                                                             |

 '-----------------------------------------------------------------------------'

  F1=Help      F2=Split                                            F6=Confirm

                            F9=Swap                               F12=Cancel

3. Press F6 (Confirm).
The following panel, showing report generation progress, appears:

 NMPROD---------------- REXX Analyzer : Report Progress ------------------------

 Command ===>                                                   Function=Report
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 . REXX Analysis Progress -----------------------------------------------------.

 |                                                                             |

 |                  Generating Report - 880 member records processed           |

 '-----------------------------------------------------------------------------'

 . Progress -------------------------------------------------------------------.

 |                                                                             |

 |  Rexx External Functions                                                    |

 | 0                 1250               2500             3750             5000 |

 |                                                                             |

 |  Rexx External Procedures                                                   |

 | 0                 1250               2500             3750             5000 |

 |                                                                             |

 |  Command Names                                                              |

 | 0                 1250               2500             3750             5000 |

 |                                                                             |

 |  Pipe Stages  (1717 Pipe Stage(s) processed)                                |

 | 0                 1250               2500             3750             5000 |

 | |||||||||||||||||||||||||||||                                               |

'-----------------------------------------------------------------------------'

When online report generation is complete, the Online Report panel appears:

********************************* TOP OF DATA *********************************

 2006/03/30 00:38:13      REXX Analyzer SUMMARY Report                         

 _____________________________________________________                         

                                                                               

                                                                               

                              Report Input Details                             

                              ____________________                             

                                                                               

 ID:                        NETVIEW                                            

                                                                               

 REXX Procedure Data Set:   AUDE0.QAREXXAN.EXEC                                

                                                                               

 Analysis Input Data Set:   AUDE0.NMPROD.REXXAN                                

                                                                               

 Analysis Member:           A9999839                                           

                                                                               

 Date Analyzed:             26 MAR 2006                                        

                                                                               

 Time Analyzed:             20:20:34 

4. Press F3 (Exit).
The following panel appears:

 NMPROD-------------- REXX Analyzer : Report Confirmation ----------------------

 Command ===>                                                  Function=Confirm

 RXSR0021 Report Generation completed successfully

 .-----------------------------------------------------------------------------.

 |                                                                             |

 |                          Report run confirmation                            |

 |                                                                             |
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 |                                                                             |

 |                      Report complete, press F3 to exit                      |

 |                                                                             |

 '-----------------------------------------------------------------------------'

  F1=Help      F2=Split     F3=Exit                   

                            F9=Swap

5. From the Report Confirmation panel, you can do one of the following:
– Press F3 (Exit) to return to the Report Criteria panel to generate another report.
– Press F3 (Exit) twice to return to the Primary Menu.

Maintain Analysis Output

During REXX analysis, an output member is generated. The M - Maintain Analysis Output option on the Primary Menu lets
you view existing members and delete any that you no longer require. The listed members are those members that reside
in the last used analysis output data set.

When you enter M from the Primary Menu, a list similar to the following appears:

                                                                        D=Delete

     Member   Created        REXX Input Data Set

     A9999870 23 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999871 23 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999872 23 JUN 2006    AUDE0.NMPROD.EXEC

     A9999873 23 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT1

     A9999874 23 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999875 21 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999876 21 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999877 21 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999878 20 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999879 20 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999880 20 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999881 20 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999882 20 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999883 20 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999884 20 JUN 2006    AUDE0.NMPROD.REXX.ANALYZER.SCAN.INPUT

     A9999885 26 MAY 2006    AUDE0.NMPROD.REXX

  F1=Help      F2=Split     F3=Exit      F4=Return    F5=Find      F6=Refresh

  F7=Backward  F8=Forward   F9=Swap                  F11=Right

Generate Reports

 1472



 Netmaster® Shared Content Library 12.2

You can generate summary and detailed reports from the Generate Report option, and then display the reports online or
save them to a data set.

The summary report provides sufficient information to help you prioritize the migration of your NetView REXX procedures.
The detailed report provides additional information to help you understand what facilities your REXX procedures are
using.

Specify your reporting criteria through the REXX Analyzer Report Criteria Panel.

NOTE
 For more information about the fields on the REXX Analyzer Report Criteria panel, see the online help.

Summary Report

A summary report provides the following information:

• Report input details
• Information to prioritize your Tivoli NetView REXX migration

Detailed Report

A detailed report provides the following information:

• Report input details
• REXX source error list
• GREXX compatibility issues
• REXX statement usage
• ADDRESS SUBCOM name
• Normalized command name (in ascending order by name)
• Normalized command name (in descending order by number of referencing procedures)
• Full command list
• External procedure references (in ascending order by name)
• External procedure references (in descending order by number of referencing procedures)
• External function references (in ascending order by name)
• External function references (in descending order by number of referencing procedures)
• INTERPRET statement expressions
• Pipe stage usage (in ascending order by name)
• Pipe stage usage (in descending order by number of referencing procedures)
• Information to prioritize your Tivoli NetView REXX migration

Example Produce Online Reports

The following example shows how to produce an online report.

In this example, you process a single input REXX procedure library. For the purpose of the example, the name of your
library is AUDE0.QAREXXAN.EXEC. The library contains 31 REXX procedures. Some include deliberate syntax errors,
unrecognized commands, functions, or pipe stages statements.

NOTE
 The reports shown in this section may not be typical reports, but they illustrate most of the principal features of
the online report.
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Perform the Analysis

To produce the sample output

1. From the REXX Analyzer : Primary Menu, enter A.
The Analysis Criteria panel appears.

2. Specify AUDE0.QAREXXAN.EXEC in the Input Data Set field. Use the default values for the other fields.

WARNING
 Your region must have read access to the input data set.

Press F6 (Action).
3. Press F6 (Confirm).

A message appears on the Analysis Confirmation panel indicating the REXX Analysis completed successfully.

Generate an Online Summary Report

To generate an online summary report

1. Press F5 (GenReport) from the Analysis Confirmation panel. You can change the default suppression character, if
required.

2. Press F6 (Action).
3. Press F6 (Confirm).

An online summary report appears.

Sample Report

The report that you generate using the REXX Analyzer provides sufficient information to let you prioritize the migration of
your NetView REXX procedures.

When you produce an online report, press F8 (Forward) to scroll forward and view the various report sections.

The sample summary online report contains the following sections:

• Report Input Details
• Information to Prioritize Your Tivoli NetView REXX Migration

Report Input Details

The Report Input Details section shows the details of the resources used as input to the report:

                             Report Input Details

                             ____________________

                                                 

ID:                        NETVIEW               

                                                 

REXX Procedure Data Set:   AUDE0.QAREXXAN.EXEC   

                                                 

Analysis Input Data Set:   AUDE0.NMPROD.REXXAN   

                                                 

Analysis Member:           A9999839              

                                                 

Date Analyzed:             26 MAR 2006           

                                                 

Time Analyzed:             20:20:34              
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Analyzed on System:        SYS1                  

                                                 

Members Scanned:           31                    

                                                 

Members Analyzed:          31

ID
Displays the report ID specified during report generation.

REXX Procedure Data Set
ldentifies the REXX procedure data set that was analyzed.

Analysis Input Data Set
Identifies the data set in which the analysis output was saved.

Analysis Member
Identifies the member generated during the analysis that is used as input to this report.

Date Analyzed
Identifies the date the analysis process was run.

Time Analyzed
Identifies the time the analysis process was run.

Analyzed on System
Identifies the system on which the analysis was performed.

Members Scanned
Displays the number of procedures in the REXX procedure data set that were scanned during the analysis
process.

Members Analyzed
Displays the number of procedures that passed analysis scan processing and were analyzed.

Information to Prioritize Your Tivoli NetView REXX Migration

This section of the report provides the following information that helps you to prioritize the migration of your NetView
REXX procedures:

Results at a Glance
Displays the number of procedures that passed analysis and the number of procedures that failed.

Example: Results at a Glance

Results at a Glance            

___________________            

                               

 22 procedures passed analysis.

 8 procedures failed analysis.

Explanatory Notes
Explains the information in the remainder of the summary report.

Recognized Command List
Identifies the NetView REXX commands that are emulated.

Recognized Pipe Stage Command List
Identifies the NetView REXX pipe stage commands that are emulated.

Recognized External Functions List
Identifies the NetView REXX functions that are emulated.

 1475



 Netmaster® Shared Content Library 12.2

List of Procedure that Pass Analysis
Lists the recognized NetView REXX entities that have been emulated. Some procedures that contain recognized
entities may still not run and could require updating to account for unsupported operands and GREXX
compatibility issues.

Example: List of Procedures that Pass Analysis

List of Procedures that Pass Analysis (Total=22)         

________________________________________________         

                                                         

      DEBUG      SETU0001   TDRCI01    TDRCI04    TDRCI05

      TDRCS01    TDRSE01    TDRXF01    TDRXF10    TDRXF20

      TDRXF21    TDRXF22    TDRXP01    TDRXP10    TDRXP50

      TDRXP51    TDRXP52    TDRXP60    ZSLECHGF   ZSLEPAR

      ZSLTRACE   ZSWELDG

List of Procedures that Fail Analysis
Lists procedures that contain unrecognized entities. You can use this list to prioritize procedure updates.

Example: List of Procedures that Fail Analysis

Unrecog.  Procedure Entity                                                 __________________________                                                                                                                                1     PNS0002      Commands: %LISTA                                                                                                                   1     SUB001       Commands: AUTOTASK                                                                                                                 1     TDRSE03   Pipe Stages: SQL                                                                                                                      1     TDRXP20   Pipe Stages: UNIX                                                                                                                     1     TDRXP70      Commands: @EXTRN01                                                                                                                 1     ZSLEAAGD     Commands: EZLEASLN                                                                                                                 3     CNMU0001     Commands: ASSIGN     AUTOTASK   START                                                                                             13     PNS0001      Commands: ACQ        ACTION     ADAPTER    ALERTSD                                   AON        AONENABL   APPN       ASSIGN                                    ATTACH     BGNSESS    BRIDGE     BROADCAST                                 CANCEL

Unrecog.
Displays the number of unrecognized entities in a procedure.

Procedure
Identifies the procedure containing the unrecognized entities.

Entity
Identifies the entities that are not recognized. One or more of the following labels can be displayed:

• Commands -- This label is displayed if a procedure contains commands that are not recognized.
• Functions -- This label is displayed if a procedure contains external functions that are not recognized.
• Pipe Stages -- This label is displayed if a procedure contains pipe stages that are not recognized.
• Usage -- This label is displayed if usage information is available for a procedure. This number represents the

number of hits weighted by time (as reported by the Tivoli NetView LIST MEMSTAT command).

REXX External Assembler API
 

REXX and Assembler Programs

NetMaster REXX, like TSO/E REXX, provides an interface that is a subset of the interfaces described in the TSO/E REXX
Reference. The interface has the following features:

• You can write programs that provide new ADDRESS (Subcommand) environments.
• You can write external procedures and functions.
• You can write programs that can be called using the ADDRESS LINK and ADDRESS ATTACH statements.
• External programs cannot request REXX execution. For example, IRXEXEC and IRXJCL are not supported.
• The interface can make requests to REXX services that are available to external programs. For example, IRXSAY and

IRXEXCOM are available.
• Some facilities are not available or are not fully supported.
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Environmental Considerations

In the TSO/E implementation of REXX, each user has their own address space.

Under TSO/E, most programs execute unauthorized. The programs are loaded from unauthorized libraries, and cannot
perform authorized functions.

Under Tivoli NetView, multiple users share the one address space. Work for different users is processed under different
tasks. Also, the address space itself and all tasks in the address space execute in an APF-authorized environment.

Under NetMaster, multiple users share one address space and the environment is APF-authorized. When writing REXX
external interface programs, consider the following points:

• All programs must be loaded from an APF-authorized library. APF libraries are restricted for update by the security
system.

• The interface programs can perform functions that can damage the address space or system. Thus, it is imperative
that they are carefully checked.

• User-written external interface programs must be registered before they can be used. This additional step prevents
accidental execution of programs in an APF-authorized environment.

• Update access to the REXX source libraries available to a region should be restricted.

How You Make Programs Accessible

REXX external interface programs must be made accessible to NetMaster. They must be in a STEP/JOB library, or in the
linklist or LPA libraries.

NetMaster requires APF authorization. Because all libraries in the STEP/JOB library concatenation must be APF-
authorized, these external programs must be placed in an APF-authorized library.

Some programs must also be registered with NetMaster REXX.

How you register a program depends on the use of the program:

• If a program is called as an external PROCEDURE or FUNCTION, use the RXCTL DEFINE command:

RXCTL DEFINE FUNCTION=funcname [LOADMOD=modname]

(If the LOADMOD operand is omitted, the function or procedure name is also the load module name).
• If a program is called as an external subcommand handler, use the RXCTL DEFINE command:

RXCTL DEFINE SUBCMD=envname LOADMOD=modname

• A program that has been defined using one of the previous methods can use the IRXSUBCM facility to add another
program to the subcommand table.

• Programs that are called using ADDRESS LINK and ADDRESS ATTACH do not need registration.

External Program Environment

A user session can concurrently execute any number of REXX processes. Any number of these REXX processes can
request that external programs be called.

To provide isolation between REXX processes, each REXX process that requests external programs has a private task
attached. This task is used to call external programs, including interfaces to Broadcom products.

The task stays running until the REXX process is terminated, or an ABEND occurs in an external program.

The external program can use REXX services (such as IRXUID) to obtain the user ID of the owning user (for example, to
issue RACROUTE requests).

NOTE
 The task has not had an ACEE representing the user anchored.
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NOTE
By using a separate task, any waits, delays, loops, and so on, in the external program do not affect other users.

NOTE
 If the REXX process terminates, the subtask is detached. Any resources allocated by the external program
are cleaned up. For example, storage obtained through GETMAIN in a non-shared subpool is released. If the
external program has attached further tasks, these tasks are force-terminated (A03 ABENDs). Resources not
associated with tasks stay allocated (for example, dynamically allocated data sets).

Control Blocks
The following TSO/E REXX control blocks are emulated:

• Environment block (ENVBLOCK)
• Table of external entry points (IRXEXTE)
• Work block extension (WORKBLOK_EXT)
• In-storage block (INSTBLK)
• Parameter block (PARMBLOCK), including the following tables:

– Module name table (MODNAMET)
– Subcommand Table (SUBCOMTB)
– Package table (PACKTB)

• Evaluation block (EVALBLOCK)

Environment Block (ENVBLOCK)

The environment block (ENVBLOCK) is supported as follows:

• The ENVBLOCK_ID field is set to ENVBLOCK. The ENVBLOCK_VERSION field is set to 0100. The
ENVBLOCK_LENGTH field is set to 320.

• The ENVBLOCK_PARMBLOCK field is set to the address of the emulated parameter block.
• The ENVBLOCK_USERFIELD is used internally. Do not reference this field.
• The ENVBLOCK_WORKBLOK_EXT field is set to the address of the emulated work block extension.
• The ENVBLOCK_IRXEXTE field is set to the address of the emulated table of external entry points.

Other fields are not set.

Table of External Entry Points (IRXEXTE)

The table of external entry points is set to point to routines for documented REXX external API facilities; however, some of
these routines do not perform any useful function.

Work Block Extension (WORKBLOK_EXT)

The work block extension is supported as follows:

• The WORKEXT_INSTBLK field is set to the address of the in-storage block (INSTBLK).
• The WORKEXT_WORKAREA field is used internally. Do not reference this field.

Other fields are not set up.

In-storage Block (INSTBLK)

The in-storage block provides information about the program. The following fields in the in-storage block are provided:
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• The INSTBLK_ACRONYM and INSTBLK_HDRLEN fields are set to the ID of the control block and the header length.
• The INSTBLK_ADDRESS field is set to the address of the first in-storage block entry (INSTBLK_ENTRY). The

INSTBLK_USEDLEN field is set to the total length used by the entries. A length of 8 indicates that one line address or
length pair, or both, is present.

• The INSTBLK_MEMBER field is set to the member name. The INSTBLK_DDNAME is set to the ddname. The
INSTBLK_SUBCOM) fields are set to the SUBCOM names.

• The INSTBLK_DSNAME field is set to a question mark (?).

Parameter Block (PARMBLOCK)

NOTE
The parameter block and related control blocks are supported as follows:

• The PARMBLOCK_ID field is set to IRXPARMS.
• The PARMBLOCK_VERSION field is set to 0100. The PARMBLOCK_LANGUAGE field is set to ENU.
• The PARMBLOCK_MODNAMET field is set to the address of the module name table.
• The PARMBLOCK_SUBCOMTB field is set to the address of the subcommand table.
• The PARMBLOCK_PACKTB field is set to the address of the package table.
• The PARMBLOCK_FLAGS field has all flags set to zero, except that the flag and mask for the STORAGE function are

set to indicate that the function is disabled.
• The PARMBLOCK_SUBPOOL field is set to 150 (an invalid subpool number).
• The PARMBLOCK_PARSETOK field is set to the PARSE token. The PARMBLOCK_ADDRSPN field is set to the

address space name. The default value for both is NM.

Note: Unless otherwise noted, do not alter these areas.

Evaluation Block (EVALBLOCK)

EVALBLOCK is used for external procedure and function calls. One is provided, and the IRXRLT routine can obtain a
larger one as required.

Execution Interfaces
The interfaces described in the following sections are available for executing external programs from NetMaster REXX.

Subcommand Handlers

These programs are executed when an ADDRESS statement or implied command statement is executed, and the
specified (or current) ADDRESS subcommand environment is one that is an external program.

The routines are called as documented in the TSO/E REXX Reference:

• R0 on entry points to the environment block.
• R1 on entry points to a parameter list.
• R13 (save area address), R14 (return address), and R15 (entry point address) are standard.
• AMODE is 31 (31-bit addressing).

The parameter list has five fullwords with the top bit set in the last word. The list contains the following parameters:

• Name of the host command environment (8 characters)
• Address of the command string (4 bytes)
• Length of the command string (4 bytes)
• User token in the subcommand table entry (16 characters)
• Return code of the command (4 bytes)
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External Procedure and Function Handlers

These programs are executed when a REXX CALL statement or function call refers to a procedure or function name that
is not built in and is registered as an external user program.

The routines are called as documented in the TSO/E REXX Reference:

• R0 on entry points to the environment block.
• R1 on entry points to a parameter list.
• R13 (save area address), R14 (return address), and R15 (entry point address) are standard.
• AMODE is 31 (31-bit addressing).

The parameter list has six fullwords with the top bit set in the last word. The list contains the following parameters:

• Reserved
• Reserved
• Reserved
• Reserved
• Address of the input parameter list -- An array of 8-byte entries, each consisting of the address and length of a

parameter. The list is terminated by 8 bytes of X’FF’.
• Address of a fullword that points to the evaluation block -- This block is used to return the value of a function call.

NOTE
If IRXRLT is called, this address can become invalid.

LINK and ATTACH Handlers

The ADDRESS LINK pgm and ADDRESS ATTACH pgm statements execute these programs.

The routines are called as documented in the TSO/E REXX Reference:

• R0 on entry points to an environment block.
• R1 on entry points to a parameter list.
• R13 (save area address), R14 (return address), and R15 (entry point address) are standard.
• AMODE is that of the target load module.

NOTE
Parameters are above the line. Calling programs in AMODE 24 can result in an ABEND.

The parameter list has two fullwords with the top bit set in the last word. The list contains the following parameters:

• Address of the passed character string
• Length of the passed character string

Entry Points in the IRXEXTE Table

The table of external entry points (IRXEXTE) is fully formatted. A routine address is present for all documented routines.

NOTE
 This table must not be updated.

Not all routines are supported, and for those routines that are, not all of their functions are supported.

In general, an unsupported routine or unsupported function does not abend, but returns a severe error return code
(generally 20). In addition, a message is sent to the activity log.

The routines are supported as follows:

IRXINIT
All calls result in an error.
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IRXLOAD
All calls result in an error.

IRXEXCOM
All standard documented functions are supported.

NOTE
Variable value lengths up to 32000 are supported.

IREXEXEC
All calls result in an error.

IRXINOUT
Some functions are supported:

• The INIT, TERM, and CLOSE requests are recognized and ignored (RC=0).
• The WRITE request is honored if the ddname is equal to the name in the MODNAMET table output ddname,

and the output is treated as SAY output.
• WRITE to any other ddname results in an error (RC=20).
• Other requests result in an error and a message being logged.

IRXJCL
All calls result in an error.

IRXRLT
Only the GETBLOCK function is supported.

IRXSTK
Only the PUSH and QUEUE functions are supported

IRXSUBCM
All functions are supported, including ADD, DELETE, UPDATE, and QUERY. You can add a limited number of
free entries. Alterations made by IRXSUBCM are private to the associated REXX process.

IRXTERM
All calls result in an error.

IRXIC
All calls result in an error.

IRXMSGID
All functions are supported; however, there are no function codes. The routine always returns RC=0, meaning
display message ID.

IRXUID
All functions are supported, including USERID and TSOID, which return the associated user ID.

IRXTERMA
All calls result in an error.

IRXSAY
All functions are supported, including WRITE and WRITEERR, where the request is treated the same as SAY
from the REXX program.

IRXERS
All calls result in an error.

IRXHST
All calls result in an error.

IRXHLT
All calls result in an error.
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IRXTXT
All functions are supported, including DAY, MTHLONG, MTHSHORT, and SYNTXMSG.
The day and month functions return the standard values (in English).
The syntax messages returned are the NetMaster REXX versions.

IRXLIN
All functions are supported, including LINESIZE function, which returns the current logical terminal width.
Background environments typically return 80.

IRXRTE
All calls result in an error.

Executing NetMaster REXX Procedures Using NCL

Execution of REXX Procedures from an NCL Procedure

If you are using NCL procedures, you can use the REXX and NV commands to execute REXX procedures using NCL.

Example: Execute a REXX Procedure in Your Product Environment Using NCL

The following example shows the format of an NCL statement that executes a REXX procedure in your product
environment:

REXX rexx_procedure parm_1 … parm_n

Example: Execute a REXX Procedure in the Tivoli NetView Emulation Environment Using NCL

The following example shows the format of an NCL statement that executes a REXX procedure in the Tivoli NetView
emulation environment:

NV rexx_procedure parm_1 … parm_n

Execution of REXX Procedures Through Trouble Tickets

NOTE
The alert monitor in your product region lets you use an NCL procedure to deliver trouble tickets in response
to alerts, with or without operator intervention. The NCL procedure can include REXX commands that execute
REXX procedures.

NCCF Commands
  

Get Help in the NCCF-like Facility

The NCCF-like facility in OCS provides online help on NCCF commands, REXX functions, and so on.

 To get help in the NCCF-like facility 

1. Enter NCCF at the command prompt in OCS.
The following message appears:
NCCF-like facility active, press PF3 to exit

2. Enter HELP followed by the command or function at the command prompt.
The requested online help appears.
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NOTE
 You can also access the online help directly from OCS or Command Entry by entering NV HELP.

Supported NCCF Commands

The following NCCF commands and parameters are supported.

NOTE
 The online help in the NCCF-like facility contains more information about the supported NCCF commands and
parameters.

ACT
Activates the VTAM resource.
Parameters: resname, COMP, ALL, ONLY, SYNTAX, U, passthru

AFTER
Allows the operator to schedule a command or command procedure to run after a specified period of time.
Parameters: time, ROUTE, ID, TIMEFMSG, PPT, commandtext, and timer parameters. For details about timer
parameters, see the Timer Parameters sub-section after this list of commands.

ALLOCATE
Dynamically allocates a new or existing data set from the region.
Parameters: BLKSIZE, CATALOG, COPIES, CYLINDERS, DATACLAS, DATASET, DELETE, DEST, DIR,
DSORG, FILE, HOLD, KEEP, LIKE, LRECL, MGMTCLAS, MOD, NEW, NOHOLD, OLD, RECFM, RELEASE,
SHR, SPACE, STORCLAS, SYSOUT, TRACKS, UCS, UNIT, VOLUME, WRITER

AT
Schedules a command or command procedure to be run at a specific time.
Parameters: time, ROUTE, ID, TIMEFMSG, PPT, commandtext, and timer parameters. For details about timer
parameters, see the Timer Parameters sub-section after this list of commands.

BFRUSE
Performs the normal fully expanded Display VTAM Buffer VTAM command, displaying information about VTAM
buffer use.
Parameters: Standard VTAM parameters.

CALC
Performs calculator functions using the REXX interpreter. It supports both decimal and hexadecimal calculations.
The results are displayed in both decimal and hexadecimal (when available).

CCDEF
Reads and updates the Tivoli NetView Emulation CCDEF table.
Parameters: QUERY, MEMBER, DELETE

CLEAR
Clears the NCCF screen.

CLOSE
Ends all activity.
Parameters: NORMAL, STOP, IMMED, DUMP

CMD
Queues a command for processing.
Parameters: commandtext

DATE
Displays the current date and time.

DELAY
Waits for the specified period before sending the command or command procedure to the system.
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Parameters: time, commandtext

DISPFK
Displays current values assigned to PFKs as defined for the NCCF emulation. The display information is in line
mode rather than full screen mode.

DISPLAY
Performs the standard Display VTAM command.
Parameters: Standard VTAM parameters.

EVERY
Schedules a command or command procedure to be processed repeatedly at a timed interval.
Parameters: time, ROUTE, ID, TIMEFMSG, PPT, commandtext, and timer parameters. For details about timer
parameters, see the Timer Parameters sub-section after this list of commands.

EXCMD
Enables you to queue a command to another user. If the user is not logged on, then the command fails.
Parameters: opid, commandtext

FREE
Dynamically deallocates a data set from the region.
Parameters: FILE, DELETE, KEEP

GLOBALV
Enables you to define, save, and retrieve common or task global variables.
Parameters: DEFC, DEFT, PUTC, PUTT, GETC, GETT, variable_name_list

GO
Resumes running a command procedure that is in PAUSE status or WAIT status. You can use the GO command
to give values to a command procedure that is in PAUSE status.
Parameters: ID

HELP
Provides online help for the NCCF-like emulation.
Parameters: null, REXX, REXX itemname, NCCF, NCCF commandname, PIPE,
PIPE pipename, itemname, message_id

INACT
Inactivates the VTAM resource.
Parameters: resname, IMMED, FORCE, UNCOND, REACT, GIVEBACK, passthru

INACTF
Forces the VTAM resource to become inactive.
Parameters: resname, passthru

INPUT
Opens a full-screen window to facilitate the creation and editing of the multiline command entry buffer.
Parameters: number_of_lines

LIST
Displays information related to the specified parameter.
Parameters: TIMER=ALL OP=ALL, TIMER=tid OP=ALL, TIMER=ALL, STATUS=OPS, CLIST=membername,
DSILOG

LISTA
Displays the data set status, disposition, ddnames, and data set names of the files currently allocated to the
region. It can also indicate which data sets contain a specific member.
Parameters: ddname, membername

LOGOFF
Terminates the NCCF-like session.
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MODIFY
Performs the standard Modify VTAM command.
Parameters: Standard VTAM parameters.

MSG
Sends specified text to specified target.
Parameters: ALL, LOG, operid, SYSOP

MVS
Enables you to enter a z/OS system operator command.
Parameters: commandtext

NETVASIS
Provides a way to enter a command in mixed case.
Parameters: commandtext

NM
Enables you to enter a NetMaster command.
Parameters: commandtext

PIPE
Provides most pipe stages supported in Tivoli NetView. These stages are intended to aid in the migration from
NetView.
Options: STAGESEP, ESC, END, NAME, DEBUG 1

PURGE
Purges all timers for the user running the command or a specified timer.
Parameters: TIMER=ALL, TIMER=tid

RECYCLE
Inactivates and then reactivates the VTAM resource.
Parameters: resname

RMTCMD
Allows you to execute NCCF commands on a remote system.
Parameters: SEND LU=linkname, LU=linkname, commandtext

SUBMIT
Submits a batch job, either from a data set (SEQ or PDS), or if data set omitted, from the data set allocated to the
DSIPARM DD.
Parameters: datasetname, datasetname (membername), dsiparm membername

TSOUSER
Displays the status of the TSO user ID.
Parameters: id

VARY
Performs the standard Vary VTAM command.
Parameters: Standard VTAM parameters.

Timer Parameters

You do not need to recycle the product or SSI regions when a local time changes, for example, because of daylight saving
time.

The timer commands AFTER, AT, and EVERY support the FTC and BTC parameters to control whether the system skips
or repeats actions after it detects a time change.

The FTC and BTC parameters apply when the timer specifies the timezone with TZ=LOCAL. They do not apply when
TZ=UTC or TZ=GMT.
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• Forward Time Change:
FTC=S skips the action.
FTC=T trips (repeats) the action.

• Backward Time Change:
BTC=S skips the action.
BTC=T trips (repeats) the action.

Supported Command Prefix Label Parameters

Limited support is provided for the use of labels to route commands to INMC-linked regions.

The label has the following format:

linkname: [wait_time] command_text

NOTE
The online help in the NCCF-like facility contains more information about the command prefix label and its usage
considerations. See the Get Help About the Command Prefix Label section below for information on how to
access the help.

Determine Link Names

When you use a command prefix label to route commands to an INMC-linked region, you need to know the name of the
link to that region.

To determine the names of the Inter-Network Management Connection (INMC) links, enter the SHOW LINK OCS
command in your region.

Information about the links defined in your region appears.

Get Help About the Command Prefix Label

The NCCF-like facility in OCS provides online help on the command prefix label.

 To get help about the command prefix label 

1. Enter NCCF at the command prompt in OCS.
The following message appears:
NCCF-like facility active, press PF3 to exit

2. Enter HELP NCCF at the command prompt.
The NCCF-like Support for NetView Emulation online help panel appears.

3. Enter S beside Command Label under For More Help. If necessary, press F8 to scroll down the panel.
The online help for the command prefix label appears.

REXX Commands

You can execute the following REXX commands from a REXX procedure:

NOTE
 The online help in the NCCF-like facility contains more information about REXX commands. See the Get Help
in the NCCF-like Facility section above for details on how to access the help.

DOM
Removes a WTO message from one or more consoles.
Parameters: SMSGID
Returned Values:
100 Invalid length.
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104 Invalid value
PARSEL2R

Extracts data from the character-string value of a variable and assigns the extracted data to one or more variables
using rules called a parsing template. The parsing template specifies a list of symbols, patterns or character
selectors, or a combination of these separated by blanks.
Parameters: source_variable, parsing_template
Returned Values:
0 Processing completed successfully.
100 There are not enough parameters.
104 Input buffer is blank.
108 The command list dictionary lookup of source failed.
112 Hexadecimal data in the template is not valid.
116 The command list dictionary update failed.
120 The trailing slash (/) is missing.

VIEW
Displays the full-screen panel from user-written REXX procedures.
Parameters: dummy_name, panel_name, INPUT|NOINPUT, END|NOEND, SWAP|NOSWAP, MSG|NOMSG
Returned Values:
0 Processing completed successfully.
4 Error reading or processing panel definition.
8 Panel containing comment lines only or katakana.
16 Invalid parameters or environment.
81 Invalid panel definition.

WAIT
Suspends processing of a command until the period has elapsed.
Parameters: WAIT nn, WAIT nn SECONDS, WAIT nn MINUTES
Return Values:
0 Processing completed successfully.
8 There are too many parameters.
12 A syntax error occurred.

WTO
Sends a message to one or more consoles.
Parameters: DESC, LINETYPE, MCSFLAG, ROUTCDE, SYSCONID
Return Values:
4 WTO was sent with truncated text.
16 Internal processing failed.
112 SYSCONID length was not valid.
116 SYSCONID value is not valid.
124 The command list dictionary update failed.
136 LINETYPE is not valid.
140 KEY length is not valid.
164 ROUTCDE value is not valid.
172 MCSFLAG value is not valid.
176 DESC value is not valid.
204 No message passed. Completed successfully.

WTOR
Sends a message to one or more consoles and requests a reply.
Parameters: MCSFLAG, ROUTCDE, SYSCONID
Return Values:
4 WTO was sent with truncated text.
16 Internal processing failed.
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100 No message passed. Completed successfully.
112 SYSCONID length was not valid.
116 SYSCONID value is not valid.
124 The command list dictionary update failed.
136 LINETYPE is not valid.
140 KEY length is not valid.
164 ROUTCDE value is not valid.
172 MCSFLAG value is not valid.

REXX Functions
The returned values for all REXX functions are as follows:

NOTE
 Unlisted functions always return a null value.

APPLID
Returns the application program identifier for the OCS window in which the command list is running.

ATTENDED
Always returns 1 (attended).

AUTOTASK
Always returns 0 (not an autotask).

CGLOBAL
Returns the value of the named common global variable if it exists. Otherwise, null is returned.

CMDNAME
Returns the name by which the program was called.

CURSYS
Returns the current system name.

DCO
Always returns N (not unattended).

DISC
Always returns 0 (not disconnected).

DISTAUTO
Always returns 0 (not a distributed autotask).

DOMAIN
Returns the name of the current emulated Tivoli NetView domain, as specified in the DSIDMNK member under
the DSIPARM ddname.

FNDMBR
0

Indicates that the specified member name was found.
4

Indicates that the specified member name was not found.
O cccccccc rrrrrrrr

O indicates that DSS_PDS OPEN failed.
cccccccc is SYS.RETCODE.
rrrrrrrr is SYS.FDBK.

F cccccccc rrrrrrrr
F indicates that DSS_PDS QUERY_MEM failed.
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cccccccc is SYS.RETCODE.
rrrrrrrr is SYS.FDBK.

LU
Returns the logical unit name for this operator terminal.

NETID
Returns the value of the VTAM SSCP name.

NETVIEW
Returns NV34 if no arguments are passed to the function; otherwise, a string argument of T return NetView V1R3
Emulation by NetMaster.

OPID
Returns user ID for no argument, O argument, and S argument.
Returns null for R argument.
Returns ? for T argument.

OPSYSTEM
Returns the specific operating system under which NetMaster is operating.

PANEL
Always returns 0 (panel commands are not allowed).

STCKGMT
Returns as an 8-byte hexadecimal value (the current Greenwich mean time in store-clock format).

SUPPCHAR
Returns the suppression character used by NetMaster and the NCCF-like facility, as specified in the DSIDMNK
member under the DSIPARM ddname.

SYSPLEX
Returns the name of the z/OS sysplex where the command list is executing. Available when running under MVS/
ESA Version 4 Release 2.2 or above.

TASK
Always returns OST (Operator Station Task is the type of task under which the command list is running).

TGLOBAL
Returns the value of the named task global variable if it exists. Otherwise, null is returned.

TOWER
Always returns 0 or null. Null if the string argument ends with an asterisk. Otherwise, 0 is returned, indicating no
tower or subtower is enabled.

TYPE
Always returns ENT (enterprise option).

VTAM
Function returns the version and release of VTAM as a four-character string in the form VTvr, where v is the
version number and r is the release number.

NOTE
The value of VTAM() is null if VTAM is not active.

VTCOMPID
Returns the 14-character VTAM component identifier.

NOTE
The value of VTCOMPID is null if the VTAM program is not active.

WEEKDAYN
Returns a numeric value indicating the day of the week.
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1 = Monday
2 = Tuesday
3 = Wednesday
4 = Thursday
5 = Friday
6 = Saturday
7 = Sunday

Pipe Stages
This section describes pipe stage commands and parameters, and edit stage orders that are supported in NetMaster.

Pipe Stage Commands

The following pipe stage commands and parameters are supported:

NOTE
Refer to the online help in the NCCF-like facility for more information about pipe stage command parameters.
For information on accessing this help, refer to the NCCF Commands topic.

BETWEEN
Divides message streams into sections.
Parameters: INCL, NOINCL, number, position.length, /1st string/, /2nd string/

CASEI
Compares character strings without respect to case.
Parameters: stage_specification

CHANGE
Replaces occurrences of one string with another.
Parameters: position.length, /1st string/, /2nd string/, number

CHOP
Truncates lines after a specified character, column, or string.
Parameters: column, width, offset, /string/, AFTER, ANY, BEFORE, NOT, STRING

COLLECT
Creates a multiline message, or messages, from input lines.
Parameters: AFTER, ASBEFORE, AT, BEFORE, BREAK, MAX, number, position.length, /string/

CONSOLE
Displays the contents of the pipeline.
Parameters: DUMP, XDUMP

CORRCMD
Processes a command with correlated wait and termination stages.
Parameters: ECHO, MOE, wait, cmdlabel, commandtext

CORRWAIT
Allows asynchronous messages into the pipeline.
Parameters: MOE, *, interval

COUNT
Counts the number of messages, lines, or bytes in the input stream.
Parameters: MESSAGES, BYTES, EACHLINE, EACHMSG, FROM, number, LINES, MAXLINE, MINLINE

DELDUPES
Deletes duplicate messages.
Parameters: ALL, KEEPFIRST, KEEPLAST, PAD, position.length
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DROP
Specifies the number of messages to discard from the pipeline.
Parameters: count, FIRST, LAST, LINES, MSGS

DUPLICAT
Copies messages in the input stream.
Parameters: number, *

EDIT
Creates or reformats messages.
Parameters: hexstring, position.length, number, /string

ENVDATA
Outputs environment data.

FANIN
Merges multiple input streams, in stream order, into a single output stream.

FANINANY
Merges multiple input streams, preserving the message order, into a single output stream.

FANOUT
Passes a single input stream to multiple output streams.

HOLE
Discards the contents of the pipeline.

JOINCONT
Joins consecutive messages that match a specified string.
Parameters: LEADING, NOT, /string/, TRAILING

KEEP
Defines a task global place to store messages.
Parameters: keepname, APPEND, SEIZE

LITERAL
Inserts text into the pipeline.
Parameters: /string/

LOCATE
Selects messages that match a specified character string to remain in the pipeline.
Parameters: ALL, FIRST, LAST, position.length, /string/

LOGTO
Sends a copy of the contents of the pipeline to a specific log.
Parameters: *, ALL, HCYLOG, NETLOG, SYSLOG

LOOKUP
Matches data within a pipeline
Parameters: APPEND, detail_position.length, reference_position.length, WILDCARD

MEMLIST
Creates a list of members in one or more partitioned data sets (PDS) or data definitions (DD).
Parameters: (DD), (DSN), datasetname, ddname

MVS
Runs specified MVS commands.
Parameters: commandtext

NETVIEW
Runs specified NetView REXX commands.
Parameters: commandtext, ECHO, MOE, NOPANEL
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NLOCATE
Discards messages that match a specified character string.
Parameters: position.length, /string/

NM
Specifies to run a NetMaster command. The resulting messages are placed in the pipeline.
Parameters: commandtext

NOT
Changes the way output is treated by those stages that discard part of their output.
Parameters: stage_specification

PICK
Selects messages to remain in the pipeline based on a comparison of two strings.
Parameters: position.length, operator, position2.length2, or /string

PIPEND
Causes a pipeline to end and issues a return code.
Parameters: *, number

PRESATTR
Changes the way messages appear on the Tivoli NetView console.
Parameters:asis, color, highlighting, intensity

QSAM
Reads from and writes to dynamically allocated data definition names or data sets.
Parameters: data_set_name, data_definition_name, (DD), (DSN)

REVERSE
Changes the order of message text and message lines.
Parameters: LINE, MESSAGE, STREAM

SAFE
Reads or writes messages to a command procedure message queue.
Parameters: *, name, APPEND, SEIZE

SEPARATE
Breaks MLWTOs into multiple single-line messages.
Parameters: DATA, SEQUENCE

SORT
Sorts input stream messages.
Parameters: A, D, PAD, position.length

SPLIT
Divides a line of text into multiple lines.
Parameters: count, AT, AFTER, ANY, BEFORE, STRING, /string/

STEM
Reads or writes records to or from command procedure variables.
Parameters: (COMMON), (TASK), APPEND, COLLECT, stemRoot, FROM, number

STRIP
Removes characters from the beginning or end of a message.
Parameters: BOTH, LEADING, TRAILING, TO, NOT, BLANK, /character set/, limit

SUBSYM
Substitutes z/OS and user-defined system symbolics in messages in the pipeline.

TAKE
Specifies the number of messages to be kept in the pipeline.
Parameters: FIRST, LAST, count, LINES

 1492



 Netmaster® Shared Content Library 12.2

TOSTRING
Ends the data stream when a specific character string is located.
Parameters: ALL|FIRST|LAST, INCL, NOINCL, position.length, /string/

VAR
Reads or writes records to or from command procedure variables.
Parameters: (COMMON), (TASK), name

VARLOAD
Sets variables to a specified value.
Parameters: (COMMON), (TASK)

VTAM
Runs specific VTAM commands in a local or remote domain.
Parameters: commandtext, ECHO, MOE, NOPANEL

XLATE
Accepts a message from its input stream, translates specified characters, and writes the message to its output
stream.
Parameters: position.length, UPPER, A2E, COMMON, E2A, LOWER

<
Reads data from DASD into the pipeline.
Parameters: DSIPARM. ddname, *, member

$STEM
Same as STEM, plus reads or writes message attribute variables associated with specified data variables.
Parameters: (COMMON), (TASK), APPEND, COLLECT, stemRoot, FROM, number

$VAR
Same as VAR plus reads or writes message attribute variables associated with specified data variables.
Parameters: (COMMON), (TASK), name

Edit Stage Orders

The following edit stage orders are supported:

COPY
Copies one or more unread lines in a multiline message from input to output.
Type: Global

COPYREST
Copies all unread lines in a multiline message from input to output.
Type: Global

FINDLINE n
Changes the current line to the absolute line number indicated by the argument.
Type: Global

FINDLINE string
Advances the current line to the line containing the specified target string.
Type: Global

FWDLINE n
Moves the current line forward by the number specified.
Type: Global

LASTLINE
Resets the input to the last line of a multiline message.
Type: Global
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NEXTLINE
Combination of WRITELINE and READLINE. WRITELINE takes what is currently in the text buffer and writes it to
the output message as a line.
Type: Global

PAD
Defines the padding character to be used by all other orders.
Type: Global

PARSE
Defines how the WORD input order will count words.
Type: Global

READLINE
Provides the next line of a multiline message to the input orders.
Type: Global

RESET
Cancels all existing SKIPTO and UPTO orders.
Type: Global

SKIPTO
Redefines the logical start of the input line.
Type: Global

TOPLINE
Resets the input to the first line of a multiline message.
Type: Global

UPTO
Redefines the logical end of the input line.
Type: Global

WRITELINE
Writes all text built by the output orders to the output message.
Type: Global

CURRGMT
Specifies an 8-byte store clock value generated at the time the order is executed.
Type: Input

hexstring
Specifies a hexadecimal string.
Type: Input

lineattr
Specifies that the input is one of the line attributes of the current line.
Type: Input

LINESENDER
Specifies the name of the sender.
Type: Input

msgattr
Specifies that the input is one of the message attributes of the current message.
Supported attributes are IFRAUSDR, MSGCOUNT, and MSGORIGIN.
Type: Input

position.length
Specifies the subset of the input line to be processed. The subset is defined by specifying a starting character and
the total number of characters.
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Type: Input
/string/

Specifies a delimited character string.
Type: Input

WORD
Specifies the subset of the input line to be processed. The subset is defined by specifying a starting word and the
total number of words.
Type: Input

B2C
Converts string of Boolean values to a character string.
Type: Conversion

C2B
Converts input to a string of Boolean values.
Type: Conversion

C2D
Converts input to a string representing a decimal number.
Type: Conversion

C2F
Converts input to a string representing a signed floating point number.
Type: Conversion

C2V
Converts a varying length string to a character string.
Type: Conversion

C2X
Converts input to a string representing its hexadecimal notation.
Type: Conversion

D2C
Converts a signed integer number into a full word.
Type: Conversion

DT
Assumes the input text is a store clock (STCK) and converts the value to a readable 17-character string for the
local time zone in the format MM/DD/YY HH:MM:SS.
Type: Conversion

FOUND
Translates a null string into No and any other string into Yes.
Type: Conversion

F2C
Converts a signed floating point number into a double-word.
Type: Conversion

LEFT
Truncates or pads the input to the length specified. Characters are counted from the beginning, or left, of the
input.
Type: Conversion

ODDBYTES
Alternately, keeps and discards the input data.
Type: Conversion
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OPDT
Assumes the input text is a store clock (STCK) and converts the value to a readable 17-character string
representing the date and time in the format MM/DD/YY HH:MM:SS.
Type: Conversion

RIGHT
Truncates or pads the input to the length specified. Characters are counted from the end, or right, of the input.
Type: Conversion

STRIP
Removes all padding characters from the beginning and end of the input.
Type: Conversion

STRIPL
Removes all padding characters from the beginning of the input.
Type: Conversion

STRIPR
Removes all padding characters from the end of the input.
Type: Conversion

SUBSTR
Selects a subset of the input data.
Type: Conversion

UPCASE
Translates the standard 26-character Latin letters to uppercase.
Type: Conversion

V2C
Converts input to a varying length string.
Type: Conversion

X2C
Converts character data to internal hexadecimal format.
Type: Conversion

YESNO
Converts a 1-byte field to the character string Yes or No.
Type: Conversion

ZDT
Assumes the input text is a store clock (STCK) and converts the value to a readable - character string for
Greenwich mean time in the format MM/DD/YY HH:MM:SS.
Type: Conversion

COLOR
Sets presentation attributes for the output line.
Type: Output

LINETYPE
Defines the line type attribute of the output line.
Type: Output

NEXT
Specifies that the input is to be placed into the output without an intervening blank.
Type: Output

NEXTWORD
Specifies that the input is to be placed into the output with an intervening blank.
Type: Output
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position
Specifies that the data is to be placed in the output line beginning at the character, indicated by position.
Type: Output

Hypothetical Case Study -- Migrating from Tivoli NetView
This case study illustrates how to migrate from Tivoli NetView.

About the Case Study

This case study follows the activities of a fictitious Broadcom customer.

Black Lion Telecom is a new NetMaster customer. They have just chosen the product to replace the SNA networking
functions of Tivoli NetView. They use the NetMaster NetView REXX Emulation facilities to ease their migration from Tivoli
NetView.

This case study shows the steps Black Lion Telecom takes to successfully replicate their current Tivoli NetView NCCF
SNA management capabilities under NetMaster.

The Hypothetical Environment

Black Lion Telecom has many large IBM z/OS mainframe systems running a mixture of in-house and vendor products to
deliver their core telecommunications applications and support their corporate business needs.

Their internal data network is mainly SNA-based, supporting communication between their large central data centers and
many geographically remote regional control centers. They also have a small but growing z/OS IP network.

For the past fifteen years, Black Lion Telecom has been using Tivoli NetView to manage their mainframe SNA network.
Many of the Tivoli NetView SNA management features are used, but the core of the network operations work is done with
NCCF.

New corporate business and IT alignments have forced an evaluation and justification of long-term mainframe software
costs at Black Lion Telecom. As a result of this evaluation, management has decided to change to NetMaster NM for SNA
and NetMaster NA.

Composition of the Migration Team

Black Lion Telecom’s IT management assemble a team to migrate their NCCF network management system from
NetView. Between them, the team members share the following skills and experience:

• NetView REXX coding -- Programmers analyze the procedures and make any necessary changes to the REXX
procedures to ensure that they work under NetMaster.

• Network administration -- Network administrators help with the procedure analysis, identify which NetMaster features
are of use, and implement new NCL procedures to complement the REXX procedures. Because NetMaster is new to
them, they are learning it themselves.

• z/OS network operations -- Network operators are the current end users of the NetView REXX procedures. They test
the migrated and new procedures, and verify that they are happy with the final function provided.

• Process analysis and technical writing -- Analysts and writers update the Black Lion Telecom Data Center’s network
operations instructions to incorporate any changes resulting from the migration. They also produce new training
material.

Black Lion Telecom also has a Broadcom consultant assigned to them to help with the migration.

The Migration Plan

The team produces a migration plan, to include the following broad tasks.
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NOTE
Everyone migrating from NCCF faces the same typical tasks.

1. Identify and Prepare
Identify what procedures really need to be migrated. Prepare them for migration. Make sure that the procedures work
before migrating them. (A little time spent on this at the start can save a lot of unnecessary effort later.)

2. Familiarize
Examine and experiment with the standard diagnosis and monitoring functions of NetMaster. The team may be able to
use some of these to replace functions that are currently implemented by NetView REXX.

3. Analyze
Analyze the NetView REXX procedures that need to be migrated. The team uses the NetMaster REXX analysis
program to report on which REXX procedures need changing, and why.
This program compares the NetView REXX commands, pipe stages, and functions in use with those provided by the
NetMaster NetView REXX emulation environment. This provides an initial broad survey of the effort required for the
next steps.

4. Migrate
Update and test until the procedures work correctly. This is an iterative process. Where you start and where you go
next is guided by the output of the REXX Analysis report, run during the analysis step.
a. Update procedures -- Make code changes to the NetView REXX procedures to enable them to run successfully

under NetMaster. For any individual procedure, code changes might range from none to extensive.
b. Test all procedures -- Test the NetView REXX procedures under the Tivoli NetView Emulation environment. If they

do not work, correct them.
5. Verify

Bring everything together. Test and verify the migrated REXX procedures and any new NCL procedures against the
production network.

Identify the NetView REXX Procedures that Need Migrating

The team must run every NetView REXX procedure considered for migration through an analysis program and investigate
any potential incompatibilities. NetView REXX procedures not requiring any changes must also be verified in the
NetMaster NetView Emulation environment.

With a large number of procedures, the effort required to do this can quickly increase. It is less work and far simpler to sort
the NetView REXX procedures before you commence any migration steps.

Firstly, the team must identify the procedures that need to be migrated. They then use the REXX Analyzer to produce
a report that guides them through the work of updating the procedures. If they did not do a good job of sorting and they
analyzed a lot of unneeded procedures, the report will be longer and more complicated than it has to be.

Typical Tivoli NetView sites have a mixture of useful and non-useful procedures. Black Lion Telecom has been using Tivoli
NetView NCCF for many years, and has accumulated a large number of NetView REXX procedures, both distributed and
developed in-house. Their DSICLD ddname points to a concatenation of procedure data sets of varied histories.

New staff members have incorrectly placed testing procedures in production data sets. Procedure naming conventions
have changed over time. Procedure data sets for older versions of Tivoli NetView are concatenated at the bottom.

The migration team decides to start with only essential procedures. It is careful to not touch the production environment. It
takes the following actions:

• The systems programmers prepare a single PDS, BLTNET.NETVIEW.PRODREXX, for input to the REXX Analyzer.
Initially they copy all members from all concatenated DSICLD data sets to it.

• They leave the production DSICLD data sets untouched -- these are still being used by production Tivoli NetView and
will not be changed in any way.

• The Tivoli NetView programmers examine all of the members of BLTNET.NETVIEW.PRODREXX, and identify and
delete the members that they do not need to migrate. These include the following procedures:

 1498



 Netmaster® Shared Content Library 12.2

– Procedures that are not REXX, including many old Tivoli NetView CLISTs
– Testing procedures
– One-off procedures for transient problems that have been fixed
– Unrecognized procedures with no known authors
– Multiple nearly identical copies of the same procedures with different names
– Procedures with the same names that exist in different DSICLD concatenation levels where only the highest level

copy is examined

Altogether, the team identifies 200 NetView REXX procedures that need to be migrated.

Prepare the NetView REXX Procedures for Analysis

NetMaster REXX is based on GREXX, which is the Broadcom common REXX engine. It is a compiled implementation,
with minor differences to TSO REXX.

While the REXX Analyzer has a choice of scan types, the most straightforward is a scan type of REXXONLY -- the others
are for more advanced and specialized use. Using REXXONLY, any procedure that does not have a REXX header is not
processed by the analyzer.

Because the REXXONLY report from the analyzer is what maps out much of the migration work, the programmers edit all
of the members of BLTNET.NETVIEW.PRODREXX. In each one, they add the following comment as the first line:

/* REXX */

Analyze the NetView REXX Procedures

A completed migration can look almost seamless to end users of NCCF; however, NetMaster NetView Emulation is
technically different from native NetView REXX. Although the emulation includes many of the most popular Tivoli NetView
commands, functions, and pipe stages, not everything will work unchanged. Obviously, less work is required to migrate
NetView REXX code that already uses the more common coding options.

A careful analysis helps you estimate how well the NetView REXX procedures fit the NetMaster REXX environment.
Analyzing the NetView REXX procedures is the heart of the migration effort. After all the theories and promises, the
analysis answers the following question:

“How compatible is my specific NetView REXX code under the NetMaster NetView REXX emulation environment?”

This in turn helps you answer the next question:

“How much work will I have to do to change my NetView REXX code?”

Run the REXX Analyzer

The Black Lion Telecom migration team performs the REXX procedure analysis by using the REXX Analyzer.

The team has already implemented a NetMaster NM for TCP/IP region, NETM10, on LPAR SYSA. SYSA is in the same
sysplex as LPAR SYSB, where the soon-to-be-replaced NETVIEW9 task runs.

The team takes the PDS of NetView REXX procedures prepared previously and inputs this to the REXX Analyzer using
the following procedure.

To run the REXX Analyzer

1. Enter /REXXAN.A in a NetMaster region.
The Analysis Criteria panel appears.

2. Update the fields as required, and then press F6 (Action).
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Scan Type .............+ REXXONLY

Do you use CA-PDSMAN? .. YES   (Yes/No)

Member Details (Comma delimited)

 Include Member List ..  

                         

 Exclude Member List ..  

                         

Data Set Details

 Input Data Set ....... BLTNET.NETVIEW.PRODREXX 

 Output Data Set ...... BLTNET.NETM10.REXXAN 

NetView Details (REXX usage)

 System Name .......... SYSB 

 Running STC Name ..... NETVIEW9

The Analysis Confirmation panel appears.
3. Press F6 (Confirm).

The analyzer analyzes Black Lion Telecom’s 200 NetView REXX procedures and writes the output to a member of
BLTNET.NETM10.REXXAN.
The REXXONLY scan type ensures that only procedures with REXX in a comment block on the first line are included
in analysis processing.
The NetView Details (REXX usage) fields are optional. Because they are filled in, a NetView REXX SHOW MEMSTAT
command is sent to the specified NetView REXX started task, and the results included in the analysis report. The
NetView REXX started task should be active for a while for the usage figure to be meaningful.

Generate and Review the Report

The team uses the following procedure to generate a report from the output of the analysis.

To generate a REXX Analyzer Summary Report

1. Enter /REXXAN.G.
The Report Criteria panel appears.

2. Specify SUMMARY in the Report Type field, update the other fields as required, and then press F6 (Action).
The Report Confirmation panel appears.

3. Press F6 (Confirm).
The report is displayed online or saved in a data set as specified.

The migration team look at the report. There is so much information. They are not sure where to start.

While there is no strict step-by-step formula for a migration -- what you want and how you have implemented NCCF
varies widely -- Black Lion Telecom’s Broadcom consultant recommends the following approach that has worked for other
successful Tivoli NetView migrations:

1. Move the easiest, most potentially compatible NetView REXX procedures over first. Do the changes needed to get
them going quickly.
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2. Examine the standard SNA Diagnosis and Monitoring features of NetMaster. These include NEWS (for SNA event
management), NTS (for SNA session awareness), and NCPView (a status monitor for NCPs).
Examine the remaining NetView REXX procedures to identify which of these provide functions that can be replaced by
an existing feature.

3. Update and test the remaining, less compatible NetView REXX procedures. For each, determine and perform the
changes required to run it in NetMaster. These procedures will fall into the following groups:
– Those needing reasonably small REXX code changes
– Those needing bigger REXX code changes
– Those needing redevelopment in NCL

Because Broadcom Support has been involved in many successful migrations, it has considerable experience in the area
of code changes, and can easily support the Black Lion Telecom migration team with this part of their migration.

Migrate REXX Procedures that Passed Analysis

The List of Procedures that Pass Analysis (Total=n) section near the end of the REXX Analyzer report identifies the
REXX procedures that are most likely to be compatible. These procedures are usually the simplest to migrate. The team
migrates these procedures first.

These procedures contain only recognized entities, which are the REXX commands, functions, and pipe stages that have
been implemented by the NetMaster NetView REXX Emulation environment. This does not guarantee that they will work
unchanged, but they will generally be simple to change if required.

Of Black Lion Telecom’s 200 NetView REXX procedures, the report indicates that 100 of them are procedures that passed
analysis.

Verify the Procedures in Tivoli NetView

The Broadcom consultant recommends this step -- in previous migrations, a lot of time was wasted attempting to
fix migrated procedures that did not work originally under Tivoli NetView. If problems occur with a procedure under
NetMaster, the fact that it was proven to work under Tivoli NetView narrows the problem determination effort.

The network operators note the names of the 100 procedures that passed analysis.

They go to their production NCCF consoles and run the 100 procedures in Tivoli NetView to verify that they work correctly
before, as well as after, the move.

They find that two of the procedures do not work in Tivoli NetView. They decide not to migrate these procedures.

Test the Procedures in NetMaster

The migration team adds their NetView REXX procedures data set to NETM10's COMMANDS concatenation:

*--------------------------------------------------------------------

*      PRODUCT REGION COMMANDS DATASET ALLOCATION

*--------------------------------------------------------------------

        DD=COMMANDS,BLKSIZE=32000,DISP=SHR,DSN=BLTNET.NETM10.TESTEXEC

        DD=*,DISP=SHR,DSN=BLTNET.WHATEVER.CC11EXEC

        DD=*,DISP=SHR,DSN=BLTNET.WHATEVER.CC2DEXEC

        DD=*,DISP=SHR,DSN=BLTNET.NETVIEW.PRODREXX

Because the REXX procedures use a customized CCDEF table and the VIEW command, the team also updates the
NETVEMLDSN parameter group in NETM10 to point to the Tivoli NetView system definitions and panels that are used by
the procedures.

The team then run these 100 REXX procedures, one by one, unchanged, in NETM10.
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They run the procedures using the NCCF Emulation Facility. To access this facility, they type the command, NCCF, from
OCS.

This facility provides basic NCCF look-alike support. All commands entered under this facility are automatically assumed
to be NetView REXX commands or procedures.

Example: Successful Procedure

Here is the result of running a procedure that checks the status of the currently active VTAM exits and reports if the
required exit is not active.

(18.05)---------- NetMaster Operator Console Services (PROD1) -----------------

PROD1:USERO1                       NCCF-like facility active, press PF3 to exit

ACTVTMX10  - CHECKING ACTIVE VTAM EXITS  - 28 Mar 2006 18:05:17

ACTVTMX10 - VTAM EXIT: ISTEXCUV IS ACTIVE

ACTVTMX10 - VTAM EXIT: ISTEXCSD IS ACTIVE

ACTVTMX10 - VTAM EXIT: ISTEXCAA IS ACTIVE

ACTVTMX10 - VTAM EXIT: ISTEXCGR IS ACTIVE

ACTVTMX10 - VTAM EXIT: ISTEXCPM IS ACTIVE

ACTVTMX80 -----------------------------------------------------------------

ACTVTMX80 - ** VTAM EXIT: ISTEXCVR IS REQUIRED BUT IS CURRENTLY INACTIVE **

ACTVTMX80 -----------------------------------------------------------------

ACTVTMX99 DONE

The procedure is as follows:

/* REXX */                                                              

MSGID   = 'ACTVTMX'                                                     

WARNING = 'NO'                                                          

                                                                        

  SAY MSGID||'00' ' - CHECKING ACTIVE VTAM EXITS  -' DATE('N') TIME('N')

  SAY                                                                   

  'PIPE VTAM D NET,EXIT ',                                              

  '  | CORRWAIT 10',                                                    

  '  | SEP ',                                                           

  '  | LOC /IST1251I/',                                                 

  '  | STEM ACTX.'                                                      

                                                                        

   DO I = 1 TO ACTX.0                                                   

     VTAMEXIT   = WORD(ACTX.I,2)                                        

     EXITSTATUS = WORD(ACTX.I,5)                                        

     IF (EXITSTATUS = 'ACTIVE') THEN                                    

       SAY MSGID||'10' '- VTAM EXIT: 'VTAMEXIT 'IS 'EXITSTATUS          

     ELSE                                                               

       IF (VTAMEXIT = 'ISTEXCVR') THEN                                  

         WARNING = YES                                                  

   END                                                                  

                                                                        

  IF (WARNING = YES) THEN                                               

    DO                                                                  

      SAY MSGID||'80' '--------------------------------------------'||, 

                      '---------------------'                           
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      SAY MSGID||'80' '- ** VTAM EXIT: ISTEXCVR IS REQUIRED BUT IS '||, 

                      'CURRENTLY INACTIVE **'                           

      SAY MSGID||'80' '--------------------------------------------'||, 

                      '---------------------'                           

    END                                                                 

                                                                        

  SAY                                                                   

  SAY MSGID||'99' 'DONE '                                               

EXIT

Review Test Results

Of Black Lion Telecom’s 100 NetView REXX procedures that passed analysis:

• 58 procedures execute without error the first time and produce the correct output.
• 12 procedures fail with a GREXX compile error.
• 10 procedures execute without error but produce incorrect output.
• 15 procedures have unrecognized or unsupported command parameters.
• 5 procedures failed during execution.

The team examines each of the procedures that did not work.

NOTE
 When testing the REXX procedures that passed analysis, there is no such thing as a typical spread of results.
There is a very wide variance, from site to site, in the percentage of those procedures that will have a particular
outcome.

Correct and Retest the Procedures in NetMaster

The team corrects the procedures based on the encountered problem and retests them.

At the end of all of the repeated testing, updating and retesting of the procedures, 100 of Black Lion Telecom’s 200
NetView REXX procedures are now running successfully in NETM10.

Procedures with GREXX Compilation Errors

Causes of compilation errors are usually simple to identify.

After examination, a few procedures that got GREXX compile errors are found not to be REXX procedures, but Tivoli
NetView CLISTs. The REXX header had been incorrectly added to them, so they were analyzed by mistake. The
procedures are either removed from analysis or rewritten in REXX.

The other GREXX compile errors have the same cause. The REXX procedures contain a SIGNAL ON ERROR statement
but no corresponding label. NetView REXX tolerates this, but NetMaster does not.

Example: Procedure That Runs in Tivoli NetView but Does Not Compile in NetMaster

/* REXX */

  SIGNAL ON ERROR

  TOTAL = (1 + 1)

  SAY TOTAL

The following compilation error results:

(18.20)---------- NetMaster Operator Console Services (PROD1) -----------------

PROD1:USERO1                       NCCF-like facility active, press PF3 to exit
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-------------------------------------------------------------------------------

NR1101 REXX COMPILE OF TT2 IN LIBRARY COMMANDS HAS ERRORS/WARNINGS:

NR1284 ERROR 16 ...

NR9916 Error within TT@     , line 2 Label not found

The solution is to make the REXX procedure code more accurate. Add the labels and associated proper error processing
logic, as dictated by good programming practice.

When a procedure with a missing ON ERROR label is run in Tivoli NetView and a run-time error occurs, the processing
continues exactly as if the ON ERROR statement was not there. This is not an advantage -- there could be a false sense
of security from having SIGNAL statements that do nothing when triggered.

Procedures with Incorrect Output

Some NetView REXX procedures execute under NetMaster, but they produce incorrect output.

After examining the code, the REXX programmers found the problem is due to some message prefix differences between
Tivoli NetView and NetMaster.

These procedures are updated to parse for the NetMaster messages prefixes.

Procedures with Unsupported Parameters

Some NetView REXX procedures fail to execute because their parameters are not recognized. Although these procedures
passed analysis, not every parameter on every emulated NetView REXX function, command, or pipe stage is supported.

Some of the unsupported parameters referred to Tivoli NetView-specific things that are not applicable under NetMaster.
These parameters are removed. Retesting shows no loss of function.

Some of the unsupported parameters do things that Black Lion Telecom requires. The REXX programmers update these
procedures and use the appropriate NetMaster REXX pipe stage to issue NetMaster commands that perform the required
function.

NetMaster REXX supports many common Tivoli NetView pipe stages. The REXX programmers use the online help to get
details of the pipe stage command parameters.

From OCS, they type NCCF, press F1, and select PIPE (NCCF) command.

Example: Unsupported DELETE Parameter of CON Pipe Stage Command

Here is an example of running the following procedure that contains unsupported operands:

/* REXX */                         

  " PIPE LIT /HELLO/|CON DELETE "  

EXIT

The following error results:

(18.48)---------- NetMaster Operator Console Services (PROD1) -----------------

PROD1:USERO1                       NCCF-like facility active, press PF3 to exit

-------------------------------------------------------------------------------

XNEM005 Unsupported keyword argument: DELETE

XNH362E PIPELINE TERMINATED. ERROR IN STAGE 2 IN PIPELINE 'PIPE': CON DELETE

Procedures That Did Not Execute

Some NetView REXX procedures do not execute correctly.
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After examining the code, the REXX programmers find that the procedures need non-executable files -- data, tables, and
lists of VTAM commands -- that they usually find in the DSICLD data sets.

When the members were previously copied to BLTNET.NETVIEW.PRODREXX, the REXX procedures only were copied.
This was so that only the very essential members were copied.

The non-executable members required by these procedures are now copied to the NetMaster PDS from the DSICLD data
sets. The procedures now find their data and execute correctly.

Considerations

Unlike NetView REXX, where procedure compilation is additional and chargeable, NetMaster REXX is always compiled.
In production, this is a performance benefit.

In a development situation, where a REXX procedure may be frequently modified and retested, programmers can disable
automatic compilation by one of the following methods:

• Use the UNLOAD command to manually unload changed procedures.
• Use the PROFILE NCLTEST options to cause automatic recompilation.

Migrate REXX Procedures That Contain Only One Unrecognized Entity
The Unrecog. Procedure Entity section of the REXX Analyzer report identifies the procedures that contain only one
unrecognized entity. For each procedure, the section identifies the NetView REXX command, function, or pipe stage that
is not recognized. It also displays the usage of the procedures if the NetView Details (REXX usage) fields were filled in
on the Analysis Criteria panel. It indicates the number of hits weighted by time for a procedure, from the Tivoli NetView
SHOW MEMSTAT command.

All this information helps to plan the recoding effort to bring the greatest immediate rewards. If many procedures have
the same single unrecognized entity, then learning how to replace the use of that one entity results in many working
procedures. Similarly, if there are procedures with high usage figures, they also need to be concentrated on early.

Some unrecognized entities can be replaced by equivalent NetMaster facilities and do not require extensive code
updates. In other cases, they do require extensive code updates.

Sometimes, updates involve updating the REXX code. In a few cases, the procedure will need the facilities of NCL.

The REXX Analysis report shows that of Black Lion Telecom’s 200 NetView REXX procedures, 70 contain only a single
unrecognized entity.

The report shows that the most frequent unrecognized entity is the Tivoli NetView TRAP command, which is typical for
most migrations.

Example: Replace TRAP Command

In Tivoli NetView, you can use the PIPE command, or the TRAP and MSGREAD commands to process command output
in REXX.

Procedures that use TRAP, WAIT, and MSGREAD tend to be older procedures that were developed before the availability
of the corresponding pipe stages. IBM recommends against further use of superseded commands like these.

The following NetView REXX procedure uses the TRAP and MSGREAD commands:

/* REXX                                                               */

/*      Simple example on how to replace a TRAP/MSGREAD code segment  */

/*      in a NetMaster NetView emulation REXX procedure               */

/*                                                                    */

/*--------------------------------------------------------------------*/

/*  Part 1 - The NetView REXX procedure                               */
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/*                                                                    */

/*           a) Issue the TRAP command                                */

/*           b) Issue the DATE command - The expected message is:     */

/*                CNM359I DATE : TIME = hh:mm DATE = mm/dd/yy         */

/*                                                                    */

/*           c) Read message (MSGREAD)                                */

/*           d) Extract and display the current time                  */

/*--------------------------------------------------------------------*/

                                                                        

  "TRAP AND SUPPRESS ONLY MESSAGES CNM359I "                            

  "DATE"                                                                

  "MSGREAD"                                                             

   SAY " THE CURRENT TIME IS: "||MSGVAR(5)                              

                                                                        

   SAY " BYE "

This Tivoli NetView procedure produces the following output:

NCCF                      Tivoli NetView   CNM01 USER01 01/04/06 10:01:06

 * CNM01    MYPROC

 C CNM01     THE CURRENT TIME IS: 10:01

 C CNM01     BYE

The following NetMaster procedure that replaces the Tivoli NetView procedure does not use the TRAP command:

/* REXX                                                               */

/*      Simple example on how to replace a TRAP/MSGREAD code segment  */

/*      in a NetMaster NetView emulation REXX procedure               */

/*--------------------------------------------------------------------*/

/*                                                                    */

/*  Part 2 - The NetMaster NetView Emulation REXX procedure:          */

/*                                                                    */

/*           The TRAP, DATE command, MSGREAD and result display have  */

/*           been replaced by PIPE command:                           */

/*                                                                    */

/*            a) Issue DATE command via NetView stage                 */

/*            b) Select XND359I message (NetMaster CNM359I equivalent)*/

/*            c) Extract the time                                     */

/*            d) Display the result                                   */

/*                                                                    */

/*--------------------------------------------------------------------*/

  "PIPE NETVIEW  DATE",

  "             |LOC /XND359I/",

  "             |EDIT /THE CURRENT TIME IS:/ NEXT WORD 6",

  "             |CON"

  SAY "BYE "

This procedure produces the following output:

(20.01)---------- NetMaster Operator Console Services (PROD1) -----------------

PROD1:USERO1                       NCCF-like facility active, press PF3 to exit

-------------------------------------------------------------------------------
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THE CURRENT TIME IS: 20:01

BYE

Migrate REXX Procedures That Contain Multiple Unrecognized Entities
Migrating procedures that have multiple unrecognized entities is similar to migrating procedures with a single
unrecognized entity.

Of Black Lion Telecom’s 200 NetView REXX procedures, 30 of them contain multiple unrecognized entities. They need to
provide equivalent function in NetMaster.

These include some of the oldest REXX procedures and those that will need the most redevelopment and coding work.

Some of the procedures contain only the unrecognized entities that were encountered while migrating procedures
containing a single unrecognized entity. Some of these can be updated in the same manner.

This leaves the more challenging procedures to migrate. Some of these procedures can be replaced by NetMaster
features, thus minimizing recoding. Also, full-screen handling is already done by these features. Any remaining
procedures can be converted with help from Technical Support.

NetMaster Features

NetMaster has a wide range of SNA management features.

The Broadcom consultant has been working with the migration team to examine and identify where standard NetMaster
NM for SNA and NetMaster NA options can replace functions implemented with NetView REXX.

The consultant advises that an easy way to access and review the NetMaster NM for SNA features is to enter /SNA at any
menu prompt to list the high-level shortcuts to SNA features. The shortcuts can then be used to access those features.

Black Lion Telecom has several NetView REXX procedures that were written to do APPN-related tasks. These tasks, and
more, are already done by the APPN features in NetMaster.

Example: APPN Features

The APPN Menu enables you to display the APPN Transport Resource List, which is typical of a NetMaster NM for SNA
display. Additional data can be displayed by pressing PF11.

 PROD1------------------ NCS : Transport Resource List -------------------------

 Command ===>                                                   Scroll ===> CSR

       S/=View TRLE D=Display TRLE SU=View ULP PU SUC=View ULP CP ?=More Actions

     TRL                  MPC    MPC            --Upper Layer Protocol (ULP)--

     Entry    Ctrl Status Level  Usage    HPDT  PU       CP Name           TG

     AMF1G01Z MPC  ACTIV  QDIO   SHARE    YES

     AMF1G02X MPC  ACTIV  QDIO   SHARE    YES

     AMF1G03X MPC  NEVAC  QDIO   SHARE    *NA*

     AMF1G51X MPC  NEVAC  QDIO   SHARE    *NA*

     AMF1G52X MPC  NEVAC  QDIO   SHARE    *NA*

     AMF1G53X MPC  NEVAC  QDIO   SHARE    *NA*

     AMF3G10X MPC  NEVAC  QDIO   SHARE    *NA*

     A11TA01  MPC  ACTIV  NOHPDT ***N/A** NO    A11AP01  SERVRA01.A01X99   21

     A11TA29  MPC  ACTIV  NOHPDT ***N/A** NO    A11AP29  SERVRA01.A29X99   21

     A11TA31  MPC  ACTIV  NOHPDT ***N/A** NO    A11AP31  SERVRA01.A31X99   21

     A11TA55  MPC  ACTIV  NOHPDT ***N/A** NO    A11AP55  SERVRA01.A55X99   21

     A11TA57  MPC  INACT  NOHPDT ***N/A** *NA*

     A11TA58  MPC  ACTIV  NOHPDT ***N/A** NO    A11AP58  SERVRA01.A58X99   21
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     A11TA61  MPC  ACTIV  NOHPDT ***N/A** NO    A11AP61  SERVRA01.A61X99   21

     ISTT11D1 XCF  ACTIV  HPDT   SHARE    *NA*  ISTP11D1 SERVRA01.A01X99   22

     ISTT1131 XCF  ACTIV  HPDT   SHARE    *NA*  ISTP1131 SERVRA01.A31X99   22

  F1=Help      F2=Split     F3=Exit                   F5=Find      F6=Refresh

  F7=Backward  F8=Forward   F9=Swap                  F11=Right

A wide variety of actions can be performed against each entry. For example, entering S beside an entry opens the Node
Display - TRLE panel:

 Node Name ... AMF1G01Z                       Link Name ... PROD1 

                                

                              | HOST | NetID    SERVRA01

     (NONE)                   |          | OpSys    z/OS

     **END**                  |  A11X99  | Subarea  11

                              | | VTAM ... 6.1.7

                                || 

                              | TRLE | Status   ACTIV

                              |          |  Desired  ACTIV

                              | AMF1G01Z | Linetyp  LEASED

                              | | Prcol    MPC

Another example is to use APING to test connectivity:

 PROD1-------------------- NCS : APING Results List ----------------------------

 Command ===>                                                   Scroll ===> CSR

  Resource Name .......  SERVRA01.A01X99 

  Count ...............  3 

  Packet Count ........  1 

  Packet Size .........  100 

  Echo? ...............   

  Logmode .............   

  Transaction Program   

      --------------------------------------------------------------------------

      Resource          Min/Avg/Max    Cnt Pkts  Size     Rate LogMode  COS

      USILDA01.A01X99   1/1/2            3    1   100  150KB/s #INTER   *BLANK*

      --------------------------------------------------------------------------

      IST1460I  TGN  CPNAME             TG TYPE      HPR

      IST1461I   21  SERVRA01.A01X99    APPN         ANR

      IST1463I  ALLOCATION DURATION:        5 MILLISECONDS

      IST1464I  PROGRAM STARTUP AND VERSION EXCHANGE:        2 MILLISECONDS

     **END**
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  F1=Help      F2=Split     F3=Exit                                F6=Action

  F7=Backward  F8=Forward   F9=Swap     F10=Topology F11=VTAMDisp

Complete the Migration
Black Lion Telecom’s NetView REXX procedures -- some unchanged, some with minor updates, some rewritten, and a
few totally replaced by NCL -- are finally all running in NetMaster.

NETM10 runs in parallel with NETVIEW9. The operation of NETM10 is repeatedly tested, compared, and verified against
the Tivoli NetView system it will replace. It meets the NETVIEW9’s existing service level agreements with no difficulty.

As part of the migration, the following tasks were performed:

• The network operations staff receives basic NetMaster training. Very little training is required in many areas because
the migrated REXX procedures perform almost identically to their Tivoli NetView equivalents. The NCCF look-alike
facility helps a lot.

• The technical writers update Black Lion Telecom’s network operations procedures.
• The support staff learns to use the NetMaster Alert Monitor. Black Lion Telecom plans to make the Alert Monitor part of

their standard monitoring.

Figure 14: Complete the Migration 1
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Service Desk Manager Integration

Black Lion Telecom runs Service Desk Manager. Because Service Desk Manager requests can be created from alerts for
serious network error conditions, help desk personnel are given contact procedures for z/OS SNA Network Support. The
following Request List shows some requests.

Figure 15: Complete the Migration 2

What Is Next?

Black Lion Telecom’s migration team have learned a lot about NetMaster NetView REXX Emulation. Their NetView
REXX programmers have an overview of the NetMaster development environment. Now that the migrated NCCF
REXX procedures are stable, their network operations analysts have time to familiarize themselves with all the SNA
management capabilities in NetMaster.

They begin to plan their further migration from NLDM to NetMaster NTS. They also plan to use SNA Summary in
NetMaster. This completes their Tivoli NetView migration.

Unlike NCCF, where you often did most of your customized development, migration to NTS and other NetMaster NM
for SNA management features requires comparatively little if any coding. Robust, out-of-the-box menu structures are
provided with these SNA features that let many ex-Tivoli NetView customers quickly get to work in NetMaster.

As Black Lion Telecom’s z/OS IP network grows in the future, NetMaster NM for TCP/IP can help them.
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Reference
Plan and maintain NetMaster Shared Content Library functions and services. Learn about advanced NetMaster Shared
Content Library functions.

Download a PDF of this Reference section.

This section is intended for technical personnel responsible for the planning and maintenance of your product functions
and services. It contains information about the advanced functionality of your product.

Typographic Conventions

The following conventions are used when referring to various types of commands and when indicating field attributes:

Commands
Commands such as SYSPARM and SHUTDOWN are shown in uppercase.

Cross-References
Cross-reference links to other sections of the book are displayed as underlined blue text.

Shortcuts
Shortcuts to menus or options are displayed in bold, for example, /PARMS.

Advanced Customization Tasks

OCS Function Key Settings

The Operator Console Services (OCS) mode supports up to 24 function keys. You can customize these keys either locally
or globally.

List Function Key Settings

You can list the current function key settings.

To list the settings, enter the PF LIST command.

Set Local Function Keys

You can customize the function keys of each OCS panel. Function keys set from an OCS panel have the following
characteristics:

• The keys apply to the requesting panel only.
• The keys are valid only until you exit from OCS.

To set a function key, use the PF command.

NOTE
For information about the PF command, see the online help.

Example: Set F4 as a Conversational Function Key

This example defines F4 as a conversational function key:

PF4 CONV,MSG USER1
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Set Global Function Keys

You can use the PF command to set the default or global values of the function keys that apply on initial entry to OCS.
Function keys set in this way apply to all OCS panels unless overridden by a further PF command that is entered in OCS
mode.

To set global function keys, use one of the following methods:

• Execute the PF command in the BSYS environment (for example, in your INIT or READY procedures).
• Pass a PF command to the BSYS environment using the SUBMIT command.

NOTE
For information about the PF command, see the online help.

Default OCS Function Key Settings

If no PF commands are included in your INIT procedure, the defaults in the following table apply:

Key Command Issued Type
F1/13 -FSPROC ##HELP Prefix
F2/14 SPLIT Immediate
F3/15 X Immediate
F4/16 RETURN Immediate
F5/17 -FSPROC $CMDENT+ Prefix
F6/18 AUTOHOLD Immediate
F7/19 -FSPROC $LOBROW Immediate
F8/20 CLEAR Immediate
F9/21 SWAP Immediate
F10/22 CS+ Immediate
F11/23 CS- Immediate
F12/24 ORDER Immediate

NOTE
For information about function key types, see the online help for the PF command.

Equate Command Strings

The EQUATES parameter group lets you substitute a long command string with a single one- to eight-character string.
The string is then easier and faster to use. This feature is useful when you are using Remote Operator Facility (ROF). You
can also use the EQUATES parameter group to replace an existing command with a Network Control Language (NCL)
procedure.

You can set up equates in the EQUATES parameter group when you first customize your region. These equates are then
immediately available to any operator using OCS mode. They are global.

A user can override a global equate by using the EQUATE command in OCS. Equate values set by an individual user are
effective only for that user, and only for the single OCS session.

NOTE
For more information about the EQUATE command, see the online help.
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Command Replacement After Exit Initialization

To substitute commands with NCL procedures after initialization, you can use either the CMDREPLS or EQUATES
parameter group.

NOTE
Command replacement using the EQUATES parameter group takes effect during system initialization only.

Time-out Facility

You can set terminals that are logged on to an application to time out after a period of inactivity. The time-out reduces the
security risk of having them logged on but unattended.

A general time-out facility is provided in your product region. This facility enables you to specify time-out intervals and
actions for all terminals.

The time-out facility identifies a user at a terminal as having been inactive for a period and executes an action. Possible
actions are to ring the terminal alarm, or to log the user off the system.

When time-out management is implemented, it affects all of the users of your region (unless their user ID definitions
exempt them).

The TIMEOUT parameter group lets you administer the time-out facility. You can access parameter groups through the /
PARMS panel shortcut.

National Language Character Set Support

Your product supports the use of National Language (NL) character sets. This support is automatic and is controlled by
the SYSPARMS LANG command. The default is US; however, many different languages are supported.

NOTE
For more information about supported language codes and their associated code pages, see Network Control
Language Reference.

You can set an individual language code for users in their user ID definitions.

NOTE
For information about how to specify a language code in a user ID, see Security.

Language codes can also be set in NDBs. These NDBs use the associated code page to perform uppercase folding for
storing and searching fields. If the specified language code is not supported, the system code, as set by the SYSPARMS
LANG command, is used.

What National Language Support Affects

The following functions perform language support translation using the code page that is associated with the language
code for the user:

• NCL panel processing using #FLD CAPS=YES
• NCL statements using the &TRANS built-in function with the NLUPPER and NLLOWER operands

The following verbs perform language support translation using the code page of the NDB:

&NDBSCAN
Scan expressions, which require data to be folded for CAPS=SEARCH fields, use the code page of the NDB.

&NDBADD
Fields use the code page of the NDB.
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&NDBUPD
When these statements add data to fields defined as CAPS=YES, the translation is performed using the code
page of the NDB.

User Language Code

The &ZUSERSLC system variable returns the system recognized language code for a user. This code has one of the
following values:

• The user language code
• The system language code if the user language code is not valid
• The value UK if the system language code is not a supported code

Provide a Customized Primary Menu

If you want to customize the primary menu for your installation, familiarize yourself with how the supplied primary menu
procedure works.

NOTE
If you want to customize the supplied procedure, ensure that you rigorously test any changes for all user classes
before implementing the new procedure.

To provide a customized primary menu, specify the name of the new procedure in the PMENUCONTROL parameter
group.

Supplied Primary Menu Procedure

The primary menu procedure provides an entry point for every user and provides an appropriate selection list of functions
for the users of your region.

The name of the supplied primary menu procedure is $NMPMENU. The region invokes this procedure to perform system
checks and then invokes the procedure, $NMPEXIT, to present the menu.

Both $NMPMENU and $NMPEXIT are standard NCL procedures and are invoked according to the NCL library
specification for each user.

The primary menu procedure is invoked under the following conditions:

• After initial logon
• At the termination of an OCS session
• If the procedure terminated without specifying a mode change or window termination

Expired Password Procedure

$NMPMENU must be able to detect when a user password has expired. The &ZPWSTAT system variable is used for this
purpose. The variable invokes the $UAPWD01 procedure to prompt for password change. Make sure that this facility is
available if you customize the supplied procedure.

Reconnection Menu

$NMPMENU supplies a reconnection menu, providing multiple-signon users with the following choices of reconnection
options after a session outage:

• Reconnect to a particular region.
• Bypass reconnection and display the primary menu.
• Bypass reconnection and cancel all disconnected regions.
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Primary Menu Display

$NMPMENU invokes $NMPEXIT to display the primary menu. The menu panel has the following features:

• A fixed title line
• An input option line
• An error message line
• A floating trailer containing the menu broadcast and available function keys
• 55 lines available for menu selections
• A user information box on the right side

A maximum of 12 menu options can be displayed on the menu at one time. The format and number of these selections
are displayable on all devices that your network supports.

$NMPEXIT uses the security query capability of &SECCALL to determine user authorized privileges. The procedure then
matches this profile to determine which features they are authorized to access, and displays only these features on the
menu.

Primary Environment Modes

When the primary menu is displayed, the primary environment is operating in base NCL mode. The primary environment
also includes an alternate OCS mode.

The OCS mode is invoked when the primary menu procedure issues a SETMODE command to modify the primary
environment. When the alternate mode (OCS) is terminated, the primary environment returns to base NCL mode.

For example, you are authorized for OCS and you enter the O option on the primary menu, OCS is invoked using the
SETMODE OCS command. This command alters the primary environment so that it operates in OCS mode. When you
exit OCS, you are returned to the primary menu, and the primary environment operates in base NCL mode.

Support for Single Option Users

If a user is only authorized for one option on the primary menu, the primary menu procedure automatically displays the
panel for that option. For example, if a user is only authorized for OCS, the primary menu procedure bypasses the primary
menu and change to OCS mode automatically. When the user exits the option, the session is closed without displaying
the primary menu.

Initializing Your Region Using the Mainframe Network Management
Program
Mainframe Network Management is a program that lets you do the following:

• Circumvent the 100-character JCL parameter limit.
• Start a region before JES without cataloging data sets in the master catalog.
• Use the MVS system symbol substitution service in a control file to tailor program parameters. This aids in cloning

systems in a sysplex environment.

The Mainframe Network Management program is supplied in object code.

How Mainframe Network Management Processing Works

The Mainframe Network Management program processes in the following sequence:

1. The NMDRVCTL data set (the control file) opens.
2. Input commands are read and processed.
3. The NMDRVCTL data set closes.

 1515



 Netmaster® Shared Content Library 12.2

4. If no errors are detected, control is transferred to the target program (using XCTL), passing the input JCL PARM with
any accompanying PARM values.

If any errors are detected in the input commands or a dynamic allocation error occurs, the following things occur:

• Error message is written to the console as a WTO message.
• Action that the ERROR command specifies is taken.

The target program is not started in this case.

NMDRVCTL Data Set

When Mainframe Network Management executes, it opens and reads the data set associated with the NMDRVCTL
ddname to obtain parameters. This section describes how to specify the contents of NMDRVCTL.

The NMDRVCTL DD statement points to the data set that contains control statements for Mainframe Network
Management. These control statements specify:

• Mainframe Network Management options
• PARM information for the target program
• Data set or SYSOUT allocation requests

The data set must have the following attributes:

• Fixed (blocked or unblocked)
• LRECL 80
• Any valid block size

The data set can be sequential or a partitioned data set (PDS) member, or a concatenation. For example, it can be a
member in SYS1.PARMLIB.

The control statements must be in the following format:

• All control statements must be in uppercase.
• Only columns 1 through 72 are examined. If line numbers are desired, they can be in columns 73 through 80.
• Any blank lines are ignored.
• Any line with an asterisk (*) as the first non-blank character is treated as a comment and ignored.
• Other lines must contain valid Mainframe Network Management commands (see the following section for details of

these commands).
Only one command is allowed per line. Commas can separate the operands of a command. Comments can trail on the
lines (if they are separated from the commands and operands by a blank).

• The commands for data set and SYSOUT allocation can span several lines. In this case, the plus sign can be used as
a parameter to indicate that the next line is a continuation of the current command.

Mainframe Network Management Commands

The Mainframe Network Management program has three groups of commands:

• General
• The dynamic allocation of data sets
• The dynamic allocation of SYSOUT data sets

General Commands

The following general commands can be specified in the NMDRVCTL data set:

PGM={ NM001 | name }
Specifies the target program to which control is transferred.
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Default: NM001
ERROR={ tnnnn | R100 }

Specifies the action that you want to take following an error in the input control statements. The following actions
are valid:
Rnnnn

Returns to the system with nnnn return code.
Unnnn

Abends with user ABEND code nnnn.
Default: R100

PARM=value
Specifies the value of the parameter that is passed to the target program. This command must not span lines, but
can be specified several times. The multiple specifications are concatenated together, in appearance order, with
no intervening separators, and treated as a single parameter.
Limits: 1024 characters

PARMSEP=c
Specifies the separator character for concatenation of PARM information. The nominated character is used only
between the PARM parameter (see the PARM command) and the JCL PARM. The character is not used between
individual sections of parameters.
Default: comma (,)

LIST={ NO | YES }
Controls the listing of input lines. If LIST=YES is specified, all following lines are listed to the console using the
WTO messages. If SUBS=YES is in effect, each line is also displayed after substitution processing.

SUBS={ NO | YES }
Controls symbolic substitution for line processing. Specifying SUBS=YES enables substitution on all following
input lines (except comments).
Specifying SUBS=NO stops substitution on all following input lines.

VARxxx=’value’
Lets you define up to 20 extra user variables for substitution. xxx is the variable name, and the value is specified
after the equal sign (=), which can be quoted if containing blanks. Each variable name can have up to 16
characters.
If substitution is in effect, the variable name and value can be built from other variables.

NOTE
The value length cannot exceed the length of the actual variable name + 1 (for an ampersand). The
symbol substitution service enforces this rule to prevent buffer overruns.

WAIT={ ESM | VTAM }
Specifies whether the initialization waits for the availability of External Security Manager (ESM) or VTAM.

DD Command -- Allocate a Data Set Dynamically

The DD command allocates a data set dynamically.

This command has the following format:

DD=name | DD=*

[ ,DSN=datasetname ]

[ ,DISP=( { OLD | SHR | MOD | NEW } [ ,ndisp ] [ ,cdisp ] ] ) ]

[ ,VOL=volume ]

[ ,UNIT=unitname ]

[ ,{ CYL=( pri,sec ) | TRK=( pri,sec ) } ]
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[ ,BLKSIZE=nnnnn ]

If the operands cannot fit on one line, you can use the plus sign (+) to indicate that the command is continued. For
example:

DD=FRED,+

   DSN=FRED.DATASET,+

   DISP=OLD

DD=name | DD=*
Specifies the ddname being allocated. This operand must be first, and a valid ddname must be used. DD=*
dynamically concatenates this data set to the previous data set allocation (which must be a data set, not a
SYSOUT allocation).

DSN=datasetname
Specifies the data set to be allocated. A PDS member name or GDG relative generation number can be specified
in parentheses after the data set name.

DISP=( { OLD | SHR | MOD | NEW } [ ,ndisp [ ,cdisp ] ] )
Specifies the data set disposition. ndisp and cdisp are the standard UNCATLG, CATLG, DELETE, and KEEP
options, and default as in standard JCL. If only the first disposition is required, no parentheses are necessary.
Example: DISP=OLD

VOL=volume
Specifies the volume that the data set is (to be) on. For existing data sets, the operand bypasses a catalog
search. Generally, also specify the UNIT operand.

UNIT=unitname
Specifies the unit type that the data set is (to be) on. This operand is required for existing data sets if the volume
is specified.

CYL=( pri,sec ) | TRK=( pri,sec )
For new data sets, allows specification of a space allocation value.

NOTE
You cannot allocate a PDS because no directory amount can be specified.

BLKSIZE=nnnnn
Lets you specify a block size. This operand is also useful when concatenating data sets of unlike block size
because it sets the DCB BUFLEN value.

DD Command -- Allocate a SYSOUT Data Set Dynamically

The DD command allocates a SYSOUT data set dynamically.

This command has the following format:

DD=name,

   SYSOUT=([class] [,writer_name] [,form_name])

 [,FREE={ CLOSE | END }]

 [,HOLD={ NO | YES }]

 [,BLKSIZE=nnnnn]

If the operands do not fit on one line, you can use the plus sign (+) to indicate that the command is continued. For
example:

DD=LOG1,+
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   SYSOUT=A,+ 

   FREE=END

DD=name
Specifies the ddname being allocated. A valid ddname must be used.

SYSOUT=([class] [,writer_name] [,form_name])
Specifies the following parameters of the system output data set:
class

Specifies the SYSOUT class desired. Use a single letter or number, A through Z or 0 through 9.
Specifying an asterisk uses the job MSGCLASS (as in JCL).

writer_name
Specifies the name of an external writer that you want to use to process the data set instead of JES.

form_name
Specifies the name of a form on which the data set is printed.

FREE={ CLOSE | END }
Specifies whether the SYSOUT is to be spun-off when closed (CLOSE) or not (END). Do not use FREE=CLOSE
for FMTDUMP.
Default: CLOSE

HOLD={ NO | YES }
Specifies whether the SYSOUT is to be held.
Default: NO

BLKSIZE=nnnnn
Specifies a block size.

Tuning Performance
You can enhance the performance of your regions at each of the following levels:

• System
• Product
• Function

By following the performance enhancement measures outlined in these topics, you can achieve the most effective use of
your product.

System-level Tuning

The first area to consider when tuning your region is at the system level:

• For z/OS systems, the performance group and dispatching priority can affect the performance of your region. Ensure
that the high-priority systems are in the same domain as VTAM and/or TCPIP, and just below them in dispatching
priority.

• From the tuning perspective, your product can be regarded as equivalent to CICS or IMS. So that your product region
is not starved for real storage, use system tuning rules that apply to other online systems.

• Data set placement is important to consider when increasing the performance of your system. The PANELS, MODS,
and NCL COMMANDS data sets can have a large amount of I/O activity on them. For this reason, consider placing
these data sets on volumes and paths that are not otherwise busy.

VTAM Interface Tuning

To ensure that you gain maximum effectiveness from your products, consider the following performance points for your
VTAM interface:Review any pacing specifications in System Services APPL statement parameters. They could affect
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INMC performance.If INMC is implemented using VTAM, dedicated COS (Class of Service) definitions can be specified
to optimize paths through the network (for multi-region environments only). In addition, load sharing can be achieved by
grouping SOLVE:FTS initiators to different COS definitions.

WARNING
Use the Alias Name Translation facility only if you have to. Using this facility means taking the TR-INQ RU code
X‘3F0814’ out of the CNM routing table, and prevents VTAM from requesting redundant name translations.

Panel Use Tuning
In some products, many panels are displayed. These panels are stored on VSAM data sets. Panels are retrieved from the
data sets as required. Panel definitions are retained in storage for both reuse and automatic sharing.

Storage Limits for Panel Sends

The maximum amount of storage that is allocated to allow panels to be sent to terminals is crucial to the performance of
your region. The following two SYSPARMS operands are used to specify storage amounts:

• PANLBFSZ
Sets the amount of storage to be acquired to build a panel data stream.
Default: 20 KB

• PANLBUFF
Sets the maximum number of pages of storage to be allowed for panel buffers.

To avoid severe response time problems when you have many application users, increase the value of the PANLBUFF
operand. Otherwise, a panel request sometimes has to wait until a previous panel send has been completed.

To monitor how your region performs panel sends, use the SHOW GRP=PBUFPGT command. This command shows
statistics about the panel buffer storage pool and can help you determine whether panel send throttling is causing delays.

Sometimes, the current storage utilization is close to, or above, the defined maximum storage. The reason is that some of
the terminals that have had panels sent to them have not returned a definite response. This condition causes unnecessary
throttling of panel send operations.

If the condition persists, the region automatically increases the limit temporarily. The region returns the limit to its original
value when the condition is relieved. This behavior does not alter the short-term throttling characteristic, which is used to
prevent flooding of the network and VTAM.

NOTE
You can alter the throttling characteristics dynamically by issuing the SYSPARMS PANLBUFF command to
increase or decrease the active panel send limit.

NCL Procedure Usage
With some products or user-written applications, a concern is the rate at which NCL procedures are loaded into storage.
Modular programming practices encourage breaking an application into as many separate small modules as possible.
This practice leads to many loading requests for procedures that are issued as NCL executes.

If this situation is not addressed, the following problems can occur:

• Applications run slowly, as they are constantly waiting for procedures to load. This condition is evident in some
applications that call a procedure to edit each field on a panel.

• I/O to the NCL procedure libraries can be a bottleneck.
• CPU time is expended in loading and precompiling the NCL.
• Real storage is tied up for I/O buffers.
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NCL Procedure Loading Activity

To monitor the loading of NCL procedures for your system, use the SHOW NCLSTAT command. This command displays
statistics about the number of:

• Load requests
• Actual loads
• Loads satisfied by preload
• Loads satisfied by autoshare and retain

By monitoring these statistics over time, you can use the following techniques to help strike a balance between loading
activity and storage use:

• Sharing NCL procedures between users
• Preloading NCL procedures

Preloaded NCL Procedures

You can nominate a set of NCL procedures to remain preloaded by using the OCS command, LOAD. This command
involves a once-only load and precompilation. Any number of users can then share these procedures. Preloading the NCL
procedures is useful when you have short routines that are typically used by a single user (no concurrent usage). These
procedures are constantly flushed from storage and reloaded again. Also, consider preloading any NCL procedures that
are heavily used.

NOTE
For information about the LOAD command, see the online help.

VSAM Data Set Tuning

Most of these products rely on VSAM UDBs and NDBs. How you manage your VSAM data sets has a direct effect on the
performance of your products. The facilities that are described in the following sections allow you to tune UDBs and NDBs
for maximum performance benefits.

Share Buffers

The VSAM LSR (Local Shared Resources) facility controls buffer sharing. By sharing buffers, data set I/O is reduced. The
shared buffers are defined in LSR in pools.

To enable buffer sharing for a VSAM data set, use the UDBCTL OPEN command with the LSR operand.

NOTE
 For the files allocated through Customizer parameter groups, you can enter UDBCTL operands as VSAM
options. For more information about the UDBCTL command, see the online help.

When specifying the LSR pool definition that best suits your needs, consider the following factors:

• Your need for virtual storage as opposed to I/O performance
• The mix of VSAM files that you have open concurrently and which of those files you want to place in the LSR pool

To define your LSR pool definitions, use the LSRPOOL parameter group (enter /PARMS).

NOTE
The region raises VSAM alerts to warn about string or buffer shortages.

Reduce I/O Requests

Deferred write capabilities let you defer the updating of data sets so there are fewer I/O requests. Weigh the advantages
of using this facility against the possibility of losing data in the event of a system failure.
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To give a data set deferred write capabilities, specify the DEFER operand on the UDBCTL OPEN command, or VSAM
options in a Customizer parameter group.

NOTE
For more information about the UDBCTL command, see the online help.

VSAM Processing in a Subtask

You can nominate a subtask rather than the System Services main task to perform VSAM I/O. Using a subtask provides
increased throughput by overlapping VSAM processing. To nominate a subtask to perform VSAM I/O, use the VSAMIO
JCL parameter.

NOTE
 Using a subtask is only useful when there is significant VSAM processing and you have a multi-CPU computer.

You can use the SHOW VSAMIO command to obtain statistics of VSAM processing.

Example: VSAM Processing Statistics

This example shows the SHOW VSAMIO command output:

(18.51)---------------- Operator Console Services (OCS) -----------------------

show vsamio

N13A10 VSAM I/O MANAGER STATISTICS.

N13A11 MODE: DYNAMIC MOLAP: 20 MBPWAIT: 5 DSTS: 2 DSTM: 0 REQS: 173K

N13A12 TASK REQUESTS COL POL TIMES-POL NOWAIT PSWAIT PENDING

N13A13 MAIN 133K 0 2 1229 111K 11107 -

N13A13 SUB 39491 0 5 1 37542 - 0

N13A14 OLAP M/T S/T

N13A15 0 0 7300

N13A15 1 21145 1448

N13A15 2 1229 237

N13A15 3 0 22

N13A15 4 0 2

N13A15 5 0 1

N11907 *END*

Record Size Management

When tuning the size of your databases, consider the control interval size (CISIZE), maximum record size (RECSZ), and
free space.

Tune the NDB database records so that they fit into a single VSAM record.

NOTE
For information about the storage requirement of an NDB record, see Network Control Language Programming.
Using this information, specify a suitable CISIZE that gives good track utilization.

If the NDB is subject to heavy update activity, pick a reasonably large free space amount. Data and key record alterations
in the NDB structure can then take place without causing excessive numbers of CI/CA splits.

Also, regularly reorganize your databases using the IBM IDCAMS REPRO command.

NOTE
 Currently, you cannot change the record size of an NDB without logically unloading and reloading it.
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Exceptions

The following NDBs store historical records:

• Alert history ($ALERTH)
• File transfer events log (EVNTDB)

Because records are added and deleted in key sequence order, do not allocate free space for these NDBs. Also, do not
reorganize them because the NDB feature, RIDREUSE, reclaims the space used by deleted records. You can monitor
their sizes by defining VSAM alerts that are raised when a predetermined number of extents are allocated.

Database Activity Management

Database activity tuning applies to NDBs. To enhance performance, consider the following points when using NDBs:

• Open an NDB as a UDB by using the UDBCTL OPEN command with the LSR and DEFER options.
• Define the LSR pool with sufficient buffers of appropriate size for the NDB data set data and index.
• Check that the SYSPARMS NDBSUBMN and NDBSUBMX values are adequate for the amount of concurrent SCAN

activity that is occurring.
• Adjust the NDB scan limit system parameters that stop users from running scans that consume excessive system

resources.

WARNING
 Use the DEFER option of the NDB START command only if you are bulk loading.

Customize VSAM Alerts

An alert is always raised when a file is full or an error condition occurs; however, you can modify the severity. You can also
specify whether to raise an alert for the following conditions:

• String and buffer shortages
• VSAM file extensions when a UDB expands to a predefined number of extents

You can customize these conditions through the VSAMMONITOR Customizer parameter group.

Follow these steps:

1. Enter /PARMS at the prompt.
The Parameter Groups panel appears.

2. Enter U next to VSAMMONITOR in the Monitors category.
The VSAMMONITOR Customizer panel appears.

3. Complete the fields.

NOTE
For information about the fields, see the online help.

(Optional) If you want to apply the changes immediately, press F6 (Action).

The region takes on the changes.

• Press F3 (File).
The changes are saved.

Monitor VSAM Performance

To display attributes and statistics about VSAM databases, issue the SHOW VSAM command.

Example: SHOW VSAM

This example shows a SHOW VSAM display:
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(02.25)---------------- Operator Console Services (OCS) -----------------------

show vsam

N15101 DDNAME   RECSZ D-CISZ I-CISZ CI-SP CA-SP D-BF I-BF STRSH BFRSH LSR CTL

N13522 VFS       4089   8192   2048    75     0   10    9     0     0 NO  DSN

N13522 USERIDS   4000   4096   2048     0     0    4    5     0     0 NO  DSN

N13522 NMLOG01   4089  22528   2048     2     0    0    0     0     0 YES DSN

N13522 NMLOG02   4089  22528   2048     0     0    0    0     0     0 YES DSN

N13522 NMLOG03   4089  22528   2048     0     0    0    0     0     0 YES DSN

N13522 MODSUSR   4096   8192   2048     0     0    0    0     0     0 YES DSN

N13522 MODSDIS   4096  16384   2048  1213    97    0    0     0     0 YES DSN

N13522 PANLUSR   8185   8192   2048     0     0    3    3     0     0 NO  DSN

N13522 PANLDIS   8185   8192   2048    70     9    3    3     0     0 NO  DSN

N13522 ICOPANL  16377  16384   2048     0     0    3    3     0     0 NO  DSN

N13522 ALERTH    8185  16384   4096     0     0    0    0     0     0 YES DSN

N13522 NETINF1   2048   4096   2048     0     0    0    0     0     0 YES DSN

N13522 PSPOOL     340   4096   4096     0     0    0    0     0     0 YES DSN

N13522 RAMDB     8185   8192   4096     6     0    0    0     0     0 YES DSN

N13522 RAMDBST    200   8192   4096     0     0    0    0     0     0 YES DSN

N13522 IPFILE    8185   8192   4096     0     0    0    0     0     0 YES DSN

N13522 IPMIBX    4089   4096   2048     0     0    0    0     0     0 YES DSN

N13522 IPLOG     4089   4096   4096     2     0    0    0     0     0  11 DSN

==> SHOW VSAM

How to Tune LSR

To assist with specifying the LSR pool definitions that provide the best performance for your region, use the SHOW LSR
command. This command displays statistics about the LSR pool. From this display, you can note trends and can alter the
LSR pool definition appropriately.

Example: SHOW LSR

This example shows LSR pool statistics from a region that has been customized, and as a result has more buffers than
the distributed definition:

(23.01)---------------- Operator Console Services (OCS) ----------------------

SHOW LSR

N15A30 ACTIVE LSR POOL 0 STATISTICS

N15A31 KEYLEN: 255 STRNO: 220 FIXIOB: NO FIXBFR: NO STRMAX: 7 ACTIVE: 19

N15A32   SIZE COUNT  P. READS BUF FOUND       UIW      NUIW %FOUND  HS-COUNT

N15A33   2048   100     80758   1249419    169112         0  93.92

N15A33   4096   200       197    951843      6061         0  99.97

N15A33   8192    30      7346    393443      1884         0  98.16

N15A33  10240    20         0         0         0         0   0.00

N15A33  16384    20         0         0         0         0   0.00

N15A33  28672     6        22     27066       338         6  99.91

N15A30 ACTIVE LSR POOL 1 STATISTICS

N15A31 KEYLEN: 255 STRNO: 250 FIXIOB: NO FIXBFR: NO STRMAX: 1 ACTIVE: 1

N15A32   SIZE COUNT  P. READS BUF FOUND       UIW      NUIW %FOUND  HS-COUNT

N15A34 DATA...

N15A33   8192   500       413     42172       513         0  99.03        50

N15A35 INDEX...

 1524



 Netmaster® Shared Content Library 12.2

N15A33   2048   100        11     85045         1         0  99.98

N15A30 ACTIVE LSR POOL 11 STATISTICS

N15A31 KEYLEN: 255 STRNO: 12 FIXIOB: NO FIXBFR: NO STRMAX: 1 ACTIVE: 1

N15A32   SIZE COUNT  P. READS BUF FOUND       UIW      NUIW %FOUND  HS-COUNT

N15A33   2048    40         6     15688        40         0  99.96

==> SHOW LSR

In this example, little use is being made of the 512-byte buffers. The sum of pool reads plus the number of found buffers is
a small number. This small number is a sign that there are too many buffers in the pool. Deleting the pool is an option but
could also be wasteful of storage as buffers from the next larger pool is then used.

The example shows a low percentage of 10-KB and 16-KB pools found. The number of buffers could be increased for
those pool sizes.

How to Tune Data Set Activity

To monitor the amount of concurrent SCAN activity that is occurring within your region, use the SHOW NDB=ALL
command. Then, tune activity appropriately using the SYSPARMS, NDBSUBMN, and NDBSUBMX operands.

Example: SHOW NDB

This example shows an SHOW NDB=ALL command output:

(20.56)---------------- Operator Console Services (OCS) -----------------------

SHOW NDB=ALL

N89503 NAME     STATUS     QCMD  USERS CMDS-DONE SUBT QSUB DFR LSIZ LHWM TSILJR

N89504 RAMDB    ACTIVE        0      2       821    3    0 NO    40    4 NNNNNP

N89504 $ALERTH  ACTIVE        0      0         5    0    0 NO    40    1 NNNNNP

N89505 *END*

_______________________________________________________________________________

==> SHOW NDB=ALL

Communication Between Regions
Inter-Network management Connection, or INMC, provides general purpose data transfer between NetMaster regions. For
sites that rely heavily on INMC, smooth-running  INMC enhances the performance of any INMC-reliant facilities. To ensure
smooth communication between domains that use INMC, you can fine-tune the following:

• INMC
• Remote Operator Facility (ROF)
• File Transfer Services (FTS)
• Inter-System Routing (ISR)

INMC Tuning

You can tune INMC in the following areas:

• INMC buffer size -- specified by the SYSPARMS INMCBFSZ operand
• BIND RUSIZE -- specified in the logmode table definition

If you increase the INMCBFSZ value and the RUSIZE value is less than this value, no benefits are derived.

You can also use a logmode with pacing turned on. This feature can prevent a VTAM link being overrun by INMC traffic.
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ROF Tuning

To prevent excessive message traffic from being sent across INMC links during ROF connections:

• Always configure the remote user ID so that it receives only relevant message traffic.
• Avoid duplication of messages. Operators receive unsolicited messages in remote domains only if they really need

them.
• Consider signing on background regions across a ROF link.

For example, BMON is signed on to a remote domain. The MSGPROC in the receiving region processes the
messages BMON receives from the remote domain. The messages are then propagated to all MONITOR receivers in
that region. Only one copy of the message flows across the link.
Operators who issue commands to the remote domain do not need to be profiled to receive unsolicited messages.

• Consider using Inter-System Routing (ISR) facilities if applicable.
• Use the SIGNOFF command. The command terminates remote connections and frees resources.

SOLVE:FTS Tuning

Valid for SOLVE:FTS

The following external factors influence the performance of SOLVE:FTS:

• The block sizes of the transmitted data sets.
• INMC tuning.
• The speed at which data can be transmitted. Consider the INMC feature, which can use multiple parallel paths

between two domains. For example, create INMC-specific logmodes which have COS definitions that traverse different
links at different priorities.

• Priority of File Transmission Services traffic. File Transmission Services has the lowest INMC priority. This priority is
not adjustable.

The only internal tuning is to limit the number of initiators for a specific destination to prevent excessive resource
commitment. You can impose this limit through the SOLVE:FTS initiator function or the FTSINIT command.

NOTE
For more information about the FTSINIT command, see the online help.

ISR Tuning

When using ISR, carefully consider the types of data that flows across an INMC link. To monitor ISR data exchange, use
the SHOW ISRSTATS command to obtain statistics.

Message Flow in OCS
To ensure that OCS activity impedes the performance of your regions as little as possible, consider the following points:

• Restrict the types of messages that an operator receives using UAMS or an external security definition.
• Do not allow all operators to receive unsolicited messages by default.
• Use MSGPROCs. Held message limits can be reached while the panels are being displayed. Send only the messages

that are going to be examined. Sending the messages that are not going to be examined wastes storage space and
CPU time.

• Restrict the use of non-roll delete (NRD) messages. Retaining the NRD messages requires extra resources.
• Encourage the use of selective commands. Monitor the use of $CMDENT. If excessive, lower the default wrap count.
• Limit the hold message queue use the SYSPARMS HELDMSG=xxx,yyy command. The queuing of messages causes

excessive storage usage and fragmentation.
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Performance Considerations When Writing NCL
When writing NCL, consider the following points to ensure that your system performance does not suffer:

• Ensure that the option, &CONTROL RESCAN, is only used around statements to which it applies. Rescanning every
NCL statement slows the system down.

• Use suppressed comments because they occupy no storage. They add an insignificant overhead to the procedure load
process only.

• Use modular programming.
• Use the NCLTEST command when testing NCL. The command circumvents the retain and autoshare facility.
• Use static and dynamic PREPARSE facilities for panels only if they are essential to a specific panel display.
• In any NCL procedures that display panels, think about the number of variables that are active across any panel

displays. The large number of concurrent processes executing can result in excessive virtual storage usage. Comment
out any unneeded variables before any of these displays.

• Reduce the overheads of using &CALL repeatedly to call a module by using one of the following methods:
– If the module is reentrant, load it once into storage using the LOAD MOD=module_name command.
– Attach the program once using the SUBSYS facility.

Commands to Control Resource Consumption by NCL

Several commands can be used to alter the performance of your region. These system performance commands include
SYSPGT, SYSRCT, SHOW SYSWAIT, SHOW SYSPGT, and SHOW SYSRCT. These commands display and control
resource consumption by NCL processes.

All NCL statements are assigned a processing unit weighting. The SYSRCT and SYSPGT commands let you set up
performance groups. If an NCL process consumes a specified number of processing units, it is placed into a forced wait.
System Services can run with a high priority. However, if an NCL procedure starts looping, they are prevented from using
all available CPU time.

Give the system-level procedures high priority. Short-term performance controls can be used to stop a runaway system
procedure without impacting it in the long term.

The SHOW NCL command can also be used to indicate the performance group, priority, and current processing unit
consumption.

NOTE
For more information about the SHOW NCL command, see the online help.

WARNING
The short-term performance control sometimes unfairly penalizes busy system procedures that do not wait
because a message is always available for &xxxREAD. Reset the control using the following command:
SYSRCT G=4 P=0 SDELAY=(0,0,0,0)

Performance and Tuning Commands
These commands set the performance parameters of the different categories of process that your region executes. The
commands also display the relative activity in a region.

The default settings accommodate most installation requirements. Use the performance and tuning commands in this
section to change the defaults, if necessary.

WARNING
These commands are for skilled system administrators. Use them with caution.
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SHOW SYSPGT Command -- Display NCL System Performance Group Tables
The SHOW SYSPGT command displays the summary information about the NCL system performance group tables.

The system performance group table contains historical statistics about each of the four performance groups. The table
also contains the priority that is given to NCL procedures when they start executing under the control of a particular group.
The statistics show the number of currently active procedures, the total started procedures, and totals of performance
control actions for each group.

This command has the following format:

SHOW SYSPGT

Example: Display Summary Information

This example shows the result of a SHOW SYSPGT command:

 SHOW SYSPGT                                                                    

 N58013 PG--IPRTY-ACTV-UPDATED---STARTED---DELAYS----CPRTY                      

 N58004  1    1      3 14.42.05       13        0        0 BACKGROUND           

 N58004  2    1      2 14.42.05      121       17        3 OCS                  

 N58004  3    2      0 14.42.05        3        0        0 FULLSCREEN           

 N58004  4    1     57 14.42.05     2288       54       24 SYSTEM               

 N13503 *END*                                                                   

Return Information

PG

Displays the performance group number.

IPRTY

Displays the priority that is assigned to a procedure when it starts executing.

ACTV

Displays the number of currently active procedures.

UPDATED

Displays the time Resource Control Table (RCT) control values were set. Initially, these values are set during system
startup.

STARTED

Displays the total number of procedures that have run in this performance group.

DELAYS

Displays the total number of forced waits for all procedures that have run in this performance group.

CPRTY

Displays the total number of priority changes that have occurred for all procedures that have run in this performance
group.

text

Displays the descriptive name of the performance group.
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Performance Groups

BACKGROUND

Identifies the group for procedures that execute without a physical terminal environment: BGMON and BGLOG.

OCS

Identifies the group for line mode procedures executing in association with a real OCS window, including commands from
ROF sessions.

FULLSCREEN

Identifies the group for procedures that use panel services.

SYSTEM

Identifies the group for system-level procedures (BSYS, PPOPROC, CNMPROC, LOGPROC, and AOMPROC), RMINIT
and RMREADY procedures, and SOLVE:FTS commands.

SHOW SYSRCT Command -- Display NCL Performance Groups
The SHOW SYSRCT command displays summary or detail information about NCL performance groups. You can use
the command to obtain either summary information about all four NCL performance groups or detailed statistics about a
specific NCL performance group.

This command has the following format:

SHOW SYSRCT[ =SUMMARY | =n ]

=SUMMARY
(Default) Displays a single line for each performance group.

=n
Displays detailed information about the nominated performance group with all priority levels.

Resource Control Table contains controls for dynamically altering the performance of currently active NCL procedures.
The changes are based on their consumption of processing units and statistics recording their effects.

Each priority in a performance group has short term and long-term controls. The short-term controls apply to processing
units consumed since the last voluntary loss of control, for example, an &PANEL statement. The long-term controls apply
to processing units consumed since the procedure was initiated.

The four performance groups are BACKGROUND, OCS, FULLSCREEN, and SYSTEM, numbered 1 through 4
respectively.

Each performance group has an initial priority which can be displayed using the SHOW SYSPGT command. In the
detailed display of the resource controls for a particular group (that is, SHOW SYSRCT=n), <=I= indicates the initial
priority.

Example: Display Detail Information

This example shows the result of a SHOW SYSRCT command:

 SHOW SYSRCT=4                                                                  

 N58007 PERFORMANCE GROUP 4, SYSTEM , 1430 STARTED SINCE - 14.42.05             

 N58008 PRIORITY+--TRIGGERS-+-------CONTROLS-------+--------STATISTICS-------+  

 N58009   3      DELAY CPRTY INIT. ADJ. LIMIT NPRTY DELAYS  LIMIT  CPRTY   ACT  

 N58010 SHORT      -     -     0    0     0    3        -      -      -     0   

 N58011 LONG       -     -     0    0     0    3        -      -      -         
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 N58009   2                                                                     

 N58010 SHORT      -     -     0    0     0    2        -      -      -     0   

 N58011 LONG       -     -     0    0     0    2        -      -      -         

 N58009   1 <=I=                                                                

 N58010 SHORT     20    10    50    0    50    0        0      0      0    54   

 N58011 LONG       -    80     0    0     0    0        -      -     13         

 N58009   0                                                                     

 N58010 SHORT     20     -    50    0    50    0        0      0      -     3   

 N58011 LONG       -    80     0    0     0    1        -      -     10         

 N13503 *END*                                                                   

Return Information

PG

Displays the performance group number.

ACTV

Displays the number of currently active procedures.

INTERVAL

The statistics recording start time.

STARTED

Displays the total number of procedures that have run in this performance group.

DELAYS

Displays the total number of forced waits for all procedures that have run in this performance group.

LIMIT

The total number of times that a forced wait has been issued for the maximum or minimum duration.

CPRTY

Displays the total number of priority changes that have occurred for all procedures that have run in this performance
group.

Detail Information

The returned detail information includes the previous statistics for long-term and short-term performance control
measures, and the following performance control settings:

DELAY
Displays the number of processing units that a procedure can consume before a forced wait occurs.

CPRTY
Displays the number of processing units that a procedure can consume before a priority change occurs.

INIT
Displays the length of time that a procedure is delayed for, after consuming the DELAY number of processing
units for the first time. The time is in hundredths of a second.

ADJ
Displays the length of time by which to adjust the initial DELAY for subsequent times that the DELAY number of
processing units is consumed. The time is in hundredths of a second.

LIMIT
Displays the maximum or minimum length of time a procedure is forced to wait.
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NPRTY
Displays the new priority that is assigned to a procedure when it has consumed the CPRTY number of processing
units.

SHOW SYSWAIT Command -- Display Wait Statistics
The SHOW SYSWAIT command displays main task apparent wait statistics.

The system maintains wait statistics each time an operating system WAIT is issued. The returned information includes the
following statistics:

• Percentage of elapsed time that your product region is in an operating system wait (AWAIT%)
• Percentage of times when an NCL procedure was forced to wait due to performance controls (FWAIT%)

These statistics can be used as a guide to how busy the system is and whether performance control measures are having
an overall effect.

This command has the following format:

SHOW SYSWAIT

Use SYSWAIT statistics as a guide only. They reflect the voluntary loss of control of your product region and do not reflect
operating system resource management activity.

The statistics are maintained on a historical and interval basis. The first line of the two detail lines returns the statistics
since this command was last issued. The second detail line shows the long-term accumulation. These statistics are reset
at midnight. Each time this command is issued, the current statistics for this interval are rolled over into the historical
statistics. This feature provides a means for displaying activity in the short term, as compared against the long-term
average.

AWAIT% reflects the apparent wait time that control has voluntarily been passed to the operating system. Therefore, the
actual wait time could be higher, because of page faults, higher priority work, and so on.

The number of times that at least one NCL process was forced idle when a wait was issued is also shown as the FWAIT
count. This count indicates that work could have been done, but performance controls forced all ready NCL processes to
wait.

Example: Display Wait Statistics

This example shows the result of a SHOW SYSWAIT command:

 SHOW SYSWAIT                                                                   

 N58001 PERIOD START:   AWAITS   FWAITS   FWAIT%   AWAIT%     RATIO             

 N58002   14.30.04      135385     3558    2.62%   99.36%         2             

 N58002   14.30.04      135385     3558    2.62%   99.36%         2             

 N58020 PERIOD START:    TOTAL-CPU %-BSY                                        

 N58021                 SYSTEM-CPU %-SYS  ACCNTED-CPU %-ACC UNACCNTD-CPU %-UNA  

 N58022   14.30.04      140.173343   0.6                                        

 N58023                   3.118633   2.2   137.047259  97.7     0.007450   0.0  

 N58022   14.30.04      140.173343   0.6                                        

 N58023                   3.118633   2.2   137.047259  97.7     0.007450   0.0  

 N13503 *END*                                                                   

Return Information

START
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Displays the start time for the accumulation of statistics.

AWAITS

Displays the number of operating system waits since the start time.

FWAITS

Displays the number of FWAITS that took place when an NCL procedure was in a forced wait due to performance control
measures.

FWAIT%

Displays the percentage ratio FWAITS is to AWAITS.

AWAIT%

Displays the percentage of elapsed time that the system was in an operating system wait.

RATIO

Displays the number of interval events that are processed per AWAIT.

SYSPGT Command -- Set Initial Priority for NCL Performance Group
The SYSPGT command is used to set the initial priority for an NCL performance group. You use the command as part
of performance control. The command sets the priority that is assigned initially to procedures running in a performance
group.

This command has the following format:

SYSPGT GROUP=n

       IPRTY=p 

GROUP=n
Specifies the number of the performance group that is to have its initial priority set.
Limits: 1 through 4

IPRTY=p
Specifies the initial priority for the specified performance group. Zero is the lowest priority.
Limits: 0 through 3

You can use the SHOW SYSPGT command to determine the default initial priority for all performance groups.

The four performance groups are BACKGROUND, OCS, FULLSCREEN, and SYSTEM, numbered 1 through 4,
respectively.

The priority of a procedure can change during execution depending on control values set in the Resource Control Table.

Examples: Set Priorities

SYSPGT G=1 IP=1

SYSPGT GROUP=4 IPRTY=3 

SYSPGT GR=2 I=2
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SYSRCT Command -- Control Performance
The SYSRCT command sets performance control parameters in the system Resource Control Table (RCT). It is used
for performance control. It can be used to set processing unit trigger values and performance control parameters. The
following types of performance control measure are supported:

• A priority change control measure
• A forced wait control measure

Performance is calculated in the following ways:

• Short-term—that is, between voluntary waits, for example, screen interaction. The SDELAY and SNPRTY operands
are used for short-term evaluation.

• Long-term—that is, for the life of the NCL process. The LDELAY and LNPRTY operands are used for long-term
evaluation.

This command has the following format:

SYSRCT GROUP=n

       PRIORITY=p

     [ LDELAY=( [ trigger ], [ initial ], [ adjustment ], [ limit ] ) ]

     [ SDELAY=( [ trigger ], [ initial ], [ adjustment ], [ limit ] ) ]

     [ LNPRTY=( [ trigger ], [ new_priority ] ) ]

     [ SNPRTY=( [ trigger ], [ new_priority ] ) ]

GROUP=n

Specifies the number of the performance group that is to have its RCT values updated.
Limits: 1 through 4

PRIORITY=p

Specifies the priority that is to be updated. Zero is the lowest priority.
Limits: 0 through 3

LDELAY=( [ trigger ], [ initial ], [ adjustment ], [ limit ] ) 

SDELAY=( [ trigger ], [ initial ], [ adjustment ], [ limit ] )

Specifies the values for forcing procedures to wait. The trigger value specifies the number of processing units that a
procedure can consume before a wait is forced. The three parameters initial, adjustment, and limit specify times in
hundredths of a second with a maximum absolute value of 200 (that is 2 seconds).

The initial value sets the period of the first wait. Subsequent wait times can be longer or shorter, being incremented or
decremented by the adjustment value, which can be negative or zero. Consequently, the limit can be a maximum or
minimum wait time. A zero adjustment results in the limit being set to the initial value, overriding any existing or specified
value. When no limit value has been set and a positive adjustment has been specified a default maximum limit of 200 is
used.

LNPRTY=( [ trigger ], [ new_priority ] ) 

SNPRTY=( [ trigger ], [ new_priority ] )

Specifies the values for altering the priorities of procedures as they execute. The trigger value specifies a number of
processing units that can be consumed before a priority change occurs. The new priority must be 0 to 3 and can be the
same as the current priority.

Example: Change Priority
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This example sets a long-term priority change for procedures in group 1 (BACKGROUND). Priority 1 is to be altered to
priority 2 after the consumption of 100 processing units.

SYSRCT G=1 P=1 LNP=(100,2)

The SYSPGT command can have been used to set the initial priority for this performance group to be 1.

Example: Force Waits

This example sets a forced wait for procedures running in priority 2 to occur every 20 processing units. The first wait is for
an interval of 5 hundredths of a second, the second is 6, the third is 7, and so on, until the maximum of 20 hundredths (0.2
seconds) is reached.

SYSRCT GROUP=1 PRIORITY=2 SDELAY=(20,5,1,20)

Example: Change Delay

This example alters only the short term delay value limit to be 30 hundredths of a second.

SYSRCT GR=1 PR1=2 SDELAY=(,,,30)

Remarks

Processing units are a simple measure of work arbitrarily assigned to the execution of NCL statements. They are in no
way an accurate measure of actual work performed, or an approximation of CPU time consumed. You cannot compare
the work done by two different NCL processes based on processing units consumed.

There are two sets of processing unit consumption statistics for each NCL procedure—one for short-term evaluation and
the second for long-term evaluation. It also maintains a long-term dispatching priority as well as a current dispatching
priority. Short-term statistics are reset whenever a voluntary loss of control occurs or a priority change takes place. A
short-term priority change alters only the current dispatching priority, whereas a long term priority change alters both
priorities.

The order of evaluation of performance control measures is as follows:

1. Long-term forced wait and priority change check
2. Short-term forced wait and priority change check

Only the first of the above that is triggered is actioned; however, both a priority change and a wait can occur at the same
time, with the wait being actioned before the priority change. Procedures started using an &INTCMD statement are run in
the owning process’s performance group, starting at the performance group’s initial priority.

The four performance groups are BACKGROUND, OCS, FULLSCREEN, and SYSTEM, numbered 1 to 4 respectively.

Record CPU Usage
This section describes how to use the CPU-time accounting facilities of NCL.

NCL CPU-time Accounting

NCL CPU-time accounting lets you collect NCL CPU usage data at user level. This data can then be used to generate
reports on the CPU usage of each user.

The generation of System Management Facility (SMF) records at regular time intervals provides the NCL CPU usage
data. These records contain the user ID and the amount of used CPU time.
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You can control the time interval at which records are generated, and the CPU-time threshold at which a record is
generated using the USERACCT command.

You can also display the current status of CPU-time accounting.

How You Implement NCL CPU-time Accounting

To implement NCL CPU-time accounting, the OPT=01 JCL parameter must be specified and the SMF parameter group
must enable SMF record generation. Your region must also be running authorized for SMF reporting to occur.

NOTE
CPU-time accounting can impede the performance of your region.

Generation of SMF Records

The SMF records are generated under the following circumstances:

• If since the last record was generated, the CPU time that the user uses surpasses a predefined threshold
• On system initialization if user NCL CPU-time accounting is active at the time of shutdown

Whenever an SMF record is generated for a user, their CPU-time is reset to zero. Each SMF record contains CPU time
that the user uses since the previous SMF record was generated.

Threshold Levels and Report Intervals

You can generate records for all of the users by changing the threshold value to zero. This action gives you a cutoff value
for CPU usage at the end of the day.

Creating the reports at intervals during the day is useful if the system fails. CPU usage information is still available.

Setting a minimum threshold level obtains update information for the heavy CPU users. Time is not wasted generating
incremental reports for light users.

SMF Record Format

The SMF record format consists of the following sections:

• Standard SMF record header
• User ID
• CPU-time

The format is shown in the following table.

Offsets Length Format Source Description
Standard SMF Header
0 2 binary internal Record length
2 2 binary internal Segment descriptor

(0000 as record not
spanned)

4 1 binary SVC 83 System indicator
5 1 binary user supplied Record type
6 4 binary SVC 83 The time since midnight

in hundredths of a
second that record was
moved to SMF buffer
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10 4 packed SVC 83 The date the record was
moved to the SMF buffer,
in the form 00YYDDDF
(where F is the sign)

14 4 character SMCASID System identification
(taken from the SID
parameter)

Prefix
18 1 binary internal Sub-category: X’06’

for user CPU-time
accounting

19 1 null - Reserved
20 12 character internal NMID of product region
CPU-time Accounting Section
32 8 character internal User ID to which the

CPU-time value applies
40 1 binary internal Code indicating where

CPU-time was used
(X’00’ is NCL CPU-time)

41 1 null - Reserved
42 8 stck internal CPU-time accumulated

by user since last SMF
write (stck format, where
bit 51=1 microsecond)

50 4 binary SVC 83 The time since midnight,
in hundredths of a
second, that the last
record was cut for this
user (0 if first record)

54 4 packed SVC 83 The date the last record
was cut for this user, in
the form 00YYDDDF
(where F is the sign) (null
if first record)

USERACCT Command -- Control CPU-time Accounting

The USERACCT command is used to start and stop NCL CPU-time accounting. The command is also used to set the
SMF record ID, and parameters controlling the timing and level of SMF reporting. Some of these parameters affect the
time interval and start time of SMF report generation. They can only be set if NCL CPU-time reporting status is inactive.

This command has the following format:

USERACCT START

       [ SMFRECID=smf_record_id ]

       [ INTERVAL=hours_between_smf_records

         [ FROM=start_time_for_first_report ]

         [ MINCPU=minimum_cpu_time_to_report ] ]

USERACCT SET

       [ SMFRECID=smf_record_id ]
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       [ INTERVAL=hours_between_smf_records

         [ FROM=start_time_for_first_report ]

         [ MINCPU=minimum_cpu_time_to_report ] ]

USERACCT STOP

START
Activates NCL CPU-time reporting. This operand controls whether SMF reports on the statistics are generated.
The actual accumulation of CPU-time statistics occurs independently of the reporting process, thus CPU-time
statistics are collected irrespective of whether reporting is active or inactive.
This operand is accepted only if reporting is inactive.

SMFRECID=smf_record_id
Specifies the SMF record ID to be used on SMF records that contain NCL accounting information. The ID is
effective immediately after the command is issued, so the next record generated uses this smf_record_id value.
Default: The default SMF record ID, as specified in the SMF parameter group (enter /PARMS). (If no default SMF
record ID is specified and this operand is omitted, the reporting thread fails with an invalid record ID message.)
Limits: 128 through 255

INTERVAL=hours_between_smf_records
Specifies the number of hours between the generations of SMF records. This operand is only allowed if NCL
CPU-time reporting is inactive at the time the command is entered.
Default: 24
Limits: 0, 1, 2, 3, 4, 6, 12, and 24 (0 is equal to 24)

FROM=start_time_for_first_report
Specifies the base time for the calculation of intervals. The time that the first SMF record is generated is
calculated by adding the hours_between_smf_records value to this value.
For example, you enter the command with the following values at 08.00.00 (8.00 am):

• hours_between_smf_records is four hours.
• start_time_for_first_report is 01.10.00 (1.10 am).

Using the base time and interval, record generation occurs at 1.10, 5.10, 9.10, 13.10, 17.10, 21.10, and 1.10
again. So, if the command is entered at 8.00 am, the next report is due at 9.10 am.
Default: 00.00.00 (midnight)

MINCPU=minimum_cpu_time_to_report
Specifies the CPU-time that must have been accumulated since a report was last generated for a user, before
another report is generated for that user. The value is effective immediately after the command is issued, and is
applied on the next report.
Default: 0
Limits: CPU seconds with up to two decimal places (for example, 1.25 seconds)

SET
Modifies the NCL CPU-time reporting parameters. The operand can be specified whether CPU-time reporting is
active or inactive. However, the FROM and INTERVAL operands are accepted only when CPU-time reporting is
inactive.

STOP
Stops user NCL CPU-time reporting. This operand controls whether SMF reports on the statistics are generated.
The actual accumulation of user CPU-time statistics occurs independently of the reporting process. Thus, CPU-
time statistics are collected irrespective of whether reporting is active or inactive.
This operand is accepted only if reporting is active. No other operands are valid with STOP.

NOTE
NCL CPU-time accounting occurs independently of the report generation process. A CPU-time report for
a user contains a field which shows the time at which the last report for that user was generated.
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Display the Status of NCL CPU-time Accounting

The SHOW USERACCT command displays the current status of user NCL CPU-time accounting:

• Whether NCL CPU-time accounting is active
• The SMF record ID
• The start time for reporting
• The SMF reporting interval
• The CPU-time threshold for reporting

The start time is in the form hh.mm.ss, the interval is in hours, and the threshold is in hundredths of a second.

Using the SYSCMD Facility
NOTE
This section does not apply to SOLVE:FTS.

SYSCMD Facility

The SYSCMD facility lets you issue z/OS commands from your region.

NOTE
Generally, command authority is that of the user. However, if you are not using a security exit, or using a security
exit and SYSPARMS AOMCUTOK=NO, command authority is that of the region.

Console Time-outs

If a console that is assigned to an environment has not been used for a specific period, another user can take the console.
The only time that this situation cannot occur is when a console is locked to an environment or if that environment
receives a solicited WTOR.

Lock Consoles to a Specific Environment

Note: We recommend that you avoid using JES consoles and use Extended MCS consoles (XMCS) instead.

In most cases, any number of users can share the pool of JES consoles on a temporary basis. Sometimes, the pool
of consoles is temporarily exhausted, or the consoles are timed out and are unable to be reassigned. If a specific
environment must not miss obtaining a console, lock the console.

To lock consoles to an environment, use the SYSCMD OPT=LOCK command.

WARNING
If you use SYSCMD OPT=LOCK from an NCL procedure and the procedure issues an &INTCLEAR, use
&INTCLEAR TYPE=ANY rather than &INTCLEAR TYPE=ALL. &INTCLEAR TYPE=ALL releases the locked
console.

When locked, the console can be released only when one of the following events occurs:

• The console owner issues the SYSCMD OPT=REL command.
Note: Although this command releases the console from the owner, other users cannot use the console until the
relevant time-out periods have elapsed.

• The OCS window is exited, terminating the dependent processing environment.
• You use the AOM STOP command to stop SYSCMD processing.

Display Information About the Console Pool

You can display the status of and various statistics for the console pool.
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To display information about the console pool, enter the SHOW CONSOLES command.

The command returns the following types of console information:

• SYSPARMS settings
• Statistics

 ((16.26)------------ Operator Control Services (PROD) -------------------------

 show consoles                                                                  

 N86E01 CONSOLE INFORMATION FOLLOWS...                                          

 N86E10 SYSPARM SETTINGS...                                                     

 N86E11 CONSOLES AOMCTYPE AOMCTO1  AOMCTO2             

 N86E12 (20,10)  EXTMCS   10       20                        

 N86E13 AOMCOPTS AOMJESCH                                      

 N86E14 00       $                                                  

 N86E20 STATISTICS...                                                           

 N86E21 #-LOG-AQ #-PHY-AQ %-PL-A AV-TM-PA #-LOG-RL #-PHY-RL %-PL-R AV-TM-PR     

 N86E22       11        7  63.63     1.28        9        0   0.00     0.00     

 N86E23 #-LA-MIG %-LA-M #-PA-MIG %-PA-M #-LA-FNC %-LA-F #-PA-FNC %-PA-F         

 N86E24        5  45.45        3  42.85        0   0.00        0   0.00         

 N86E30 C#  ID  NAME     STATUS   LOCK   AUTH     USERID   ENV      W T/O       

 N86E31   1 224 ZD1ZZ010 IN-USE   AOM    MASTER   DE1NAOMP AOM      - -         

 N86E31   2   - ZD1ZZ011 POOL     -      MASTER   -        -        - -         

 N86E31   3   - ZD1ZZ012 POOL     -      MASTER   -        -        - -         

 N86E31   4   - ZD1ZZ013 POOL     -      MASTER   -        -        - -         

 N86E31   5 225 ZD1ZZ014 POOL     -      MASTER   -        -        - -         

 N86E31   6   - ZD1ZZ015 POOL     -      MASTER   -        -        - -         

 N86E31   7 246 ZD1ZZ017 POOL     -      MASTER   -        -        - -         

 N11907 *END*                                                                   

 ---------------------------------NetMaster -----------------------------------

 ==>                                                                            

NOTE
For more information about the statistics, place your cursor on a line of statistics (for example, the N86E21
message line), and press F1 (Help).

SYSCMD in an &INTCMD Environment
You can use the &INTCMD NCL statement to execute any command in your region in a dependent processing
environment. The results of commands are queued to the dependent environment and can be read.

To read these results, use the &INTREAD NCL statement.

By using the SYSCMD command in this way, you enable any NCL procedure to issue an operating system command
and to receive the results. Command authorization, in this case, is based on the authority of the user initiating the NCL
procedure.

In an &INTCMD environment, a console is released when either &INTCLEAR [ TYPE=ALL ] is issued, or the executing
NCL procedure is terminated. Additionally, a SYSCMD OPT=REL could be issued in the INTCMD environment to release
the console.
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Prefix Messages
The SYSCMD messages carry several non-text attributes such as the job name. The SYSPARMS command can be used
to request the prefixing of several of these attributes to SYSCMD messages that are displayed on an OCS console. This
prefixing occurs before display and has no effect on the actual delivery of the messages.

The following message attributes can be prefixed:

• Message time, in the format hh:mm:ss or hh:mm
To prefix this attribute, use the SYSPARMS AOMPRFTM=YES/HMS/HM/NO command.

• z/OS job name
To prefix this attribute, use the SYSPARMS AOMPRFJN=YES/NO command.

• z/OS job ID, in the format JOB nnnnn, or STC nnnnn, or TSU nnnnn
To prefix this attribute, use the SYSPARMS AOMPRFJI=NO/YES command.

• SOLVE:Operations Automation message source domain
To prefix this attribute, use the PROFILE PREFSYS=YES/NO command. This prefixing is not SYSCMD facility-specific.

An MSGPROC can see the text as displayed, by using the &ZMPTEXT system variable.

User-Generated Messages

The &WTO, &WTOR, and &DOM NCL statements facilitate the transportation of user-generated messages. These
statements are available to any NCL procedure and provide a way for an NCL procedure to issue associated WTO,
WTOR, or DOM functions.

Insertion Points

The &WTO, &WTOR, and &DOM NCL statements actually issue the associated SVC calls and therefore insert the
message (or DOM) into the operating system itself.

&WTO NCL Statement

The &WTO NCL statement provides a direct interface to the WTO macro or SVC.

When &WTO is executed, the &ZDOMID system variable is set to the allocated DOMID. You can use this value on a
subsequent &DOM statement to delete the message from the consoles.

Options on &WTO allow settings of the routing code, descriptor code, some MCS FLAG values, and delivery of the
message to a specific console.

Recommendations for Using &WTO

When using &WTO, consider the following points:

• Always provide a message identifier at the start of the message. Using this identifier, you can establish some
connection with the issuer of the &WTO.

• Avoid using descriptor codes 1, 2, or 11. These descriptor codes cause the messages to be treated as non-roll delete
(NRD) and can lead to excessive numbers of NRD messages being displayed.

• Excessive use of &WTO can lead to console buffer shortages.

Suggested Uses of &WTO

Here are some suggested uses of &WTO:

• Making the message NRD when a major problem is detected, for example:
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&WTO DESC=1 ROUTCDE=(1,2) DATA=C999 MAJOR CATASTROPHE +

                                    OCCURRED

&SAVEDOMID = &ZDOMID -* save domid for later deletion

This message remains on all consoles until deleted by an &DOM.
• Issuing a message to the master console, for example:

&WTO CONSOLE=1 DATA=AOM001 HI THERE...

• Issuing a console broadcast, for example:

&WTO MCSFLAG=BRDCST DATA=BC001 Broadcast msg

&WTOR NCL Statement

The &WTOR NCL statement provides a direct interface to the WTOR macro or SVC.

When &WTOR is executed, the NCL procedure is suspended. The procedure resumes when one of the following
conditions occurs:

• A reply to the WTOR is received.
• An optional WAIT time (in seconds) has expired (the WTOR is canceled in this case).

If the NCL procedure is flushed, the WTOR is also canceled.

Options on &WTOR allow the setting of routing codes, some MCS FLAG values, and delivery of the message to a specific
console.

Other options allow the setting of a maximum reply length and an indication of how to return the reply. The reply can be
broken into words, nominated variables, or as a string in &1.

Recommendations for Using &WTOR

When using &WTOR, consider the following points:

• Always provide a message identifier at the start of the message. Using this identifier, you can establish some
connection with the issuer of the &WTOR.

• The WTOR messages are always treated as NRD. For this reason, keep the number of WTOR messages outstanding
at any one time to a minimum.

Suggested Use of &WTOR

Use &WTOR to enable any NCL procedure to carry on a dialog with the z/OS console operator or with outboard
automation tools such as :

&WTOR STRING DATA=MSG001 WHAT IS YOUR NAME?

&WTO MSG002 HI, &1, I AM AOM

&DOM NCL Statement

The &DOM NCL statement provides a direct interface to the DOM macro or SVC.

The NCL procedure must supply a valid DOMID to the &DOM statement. This DOMID can be obtained from a preceding
&WTO (using the &ZDOMID system variable).

A DOMID is formatted as eight hexadecimal digits. The first two are the system ID and the last six are a z/OS-assigned
message ID.

When the DOM is received, it deletes any WTO or WTOR with the matching DOMID from the consoles.
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Recommendations for Using &DOM

When using &DOM, consider the following points:

• Issue &DOM only with a valid DOMID. An invalid format DOMID (not having eight hexadecimal digits) causes the NCL
procedure to be terminated. If the DOMID appears valid but the actual number is not valid, the wrong message can
possibly be deleted.

• Delete a message only for a good reason. The indiscriminate deletion of critical messages can lead to severe
operational problems.

Suggested Use of &DOM

Use &DOM following an &WTO statement to delete a message that is sent with descriptor code 1, 2, or 11. The &DOM is
sent when the condition that caused the original message to appear is resolved.

Example: Delete an NRD Message

This example deletes an NRD message that a previous &WTO statement sent:

&WTO ...

&SAVEDOMID = &ZDOMID

...

...

&DOM ID=&SAVEDOMID

SYSCMD Facility Commands
The SYSCMD facility contains the following commands:

AOM START
Starts the local SYSCMD subset of the AOM operating system interface.

AOM STOP
Stops the local SYSCMD subset of the AOM operating system interface.

PROFILE
Displays a user profile.

SHOW AOMABEND
Displays diagnostic information if the SYSCMD subsystem interface code abends.

SHOW AOMSTAT
Displays AOM statistics.

SHOW CONSOLES
Displays the consoles currently allocated to your system for use by the SYSCMD facility.

STATUS
Displays current system status information.

SUBMIT
Passes a command to a background environment for processing.

SYSCMD
Issues a command to the local operating system and returns associated response messages to your system.

SYSPARMS
Initializes or modifies SYSCMD facility system parameter values.
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NOTE
For more information about the above SYSCMD facility commands, see the online help.

SYSCMD NCL Verb and System Variable Summary

SYSCMD NCL Verbs

&DOM
Generates a z/OS DOM (Delete-Operator-Message).

&WTO
Generates a z/OS or WTO (Write-To-Operator) message.

&WTOR
Generates a z/OS WTOR (Write-To-Operator with Reply) message and waits for a reply.

SYSCMD System Variables

&ZMAOMAU
Inserts an AOM message authorized issuer flag.

&ZMAOMBC
Generates an AOM message broadcast flag.

&ZMAOMDTA
Indicates whether AOM data is present.

&ZMAOMID
Inserts AOM ID.

&ZMAOMJI
Inserts AOM job ID for z/OS-sourced messages.

&ZMAOMJN
Inserts AOM job name for z/OS-sourced messages.

&ZMAOMMID
Inserts the AOM message ID.

&ZMAOMMIN
Inserts the multiple line write-to-operator (MLWTO) minor line flag.

&ZMAOMMLC
Indicates YES if MLWTO minor CTL line.

&ZMAOMMLD
Indicates YES if MLWTO DATA.

&ZMAOMMLE
Indicates YES if MLWTO END.

&ZMAOMMLL
Indicates YES if MLWTO LABEL.

&ZMAOMMLT
Has MLWTO minor line type.

&ZMAOMMLV
Indicates the AOM message level.

&ZMAOMMSG
Indicates whether the message was delivered to an AOM receiver.
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&ZMAOMRC
Inserts AOM routing codes in list format.

&ZMAOMRCM
Inserts AOM routing codes in MASKCHK format.

&ZMAOMRCX
Inserts AOM routing codes in hexadecimal format.

&ZMAOMSOS
Inserts the AOM message source operating system environment.

&ZMAOMTM
Inserts the AOM message time.

&ZMAOMTYP
Inserts the AOM message type.

&ZMAOMUFM
Inserts AOM user flags in MASKCHK format.

&ZDOMID
Inserts SOLVE:Operations Automation or z/OS DOMID.

&ZFDBK
Inserts feedback code set by several NCL verbs.

&RETCODE
Inserts return code set by several NCL verbs.

NOTE
For more information about these SYSCMD NCL verbs and system variables, see  Network Control Language
Reference.

Administering Signed-on Users

Show Active Users

At any time, only some defined users are actively logged on to, or disconnected from, a given region. You can display
these user IDs using one of the following methods:

• SHOW USERS command in the OCS window
• Active User List Facility

NOTE
All users must be defined to the security system by using one of the following methods:

• The User ID Access Maintenance Subsystem (UAMS)
• An external security package

For more information about security, see Security.

To show active users, enter SHOW USERS at the OCS prompt.

NOTE
For more information about the SHOW USERS command, press F1 (Help).

List Active Users

As a help desk staff or the systems administrator, you want to perform the following functions for the domains that INMC
links connect:
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• Monitor user activity
• Cancel a user
• Disconnect a user

The Active User List facility assists you performing those functions.

The User ID List lets you identify to which domain (in the generic resource) each user is attached. You can then apply any
of the available actions to a particular user attached to a particular domain.

On the User ID List, entries are displayed within their domains, with delimiter lines dividing the domains. The local domain
(if selected) is always shown first, followed by others in domain name (link name) order.

Error messages, such as NO MATCHING USER(S) ON THIS DOMAIN, are displayed for any domain where they apply.

Matching user IDs show the user ID and one of the following pieces of information:

• The terminal name (LU name) if logged on (signed-on user)
• The disconnection data if applicable (disconnected user)

Follow these steps:

1. Enter /SS at the prompt.
The Security and System Services Primary Menu appears.

2. Type LU at the Select Option prompt, and complete the following fields:
User ID

Specifies the user ID for which you want to search. You can enter the leading characters of a user ID to limit the
search. If you enter eight characters, then this value is used as an exact match. If you enter fewer than eight
characters, then this value is treated as a prefix.

NOTE
If the last character is an *, then it is ignored. That is, user IDs USER01 and USER01* are equivalent.

Link or Domain Name
Identifies the name of the domain from which you want to obtain information. The following options are available:

• Leave blank for the local system.
• Enter a specific link name.
• Enter a question mark (?) to display a list of link names from which you can select one or more.
• Enter * to denote all active remote domains.

NOTE
Link name on this panel refers to an active INMC link.

Press Enter.
The User ID List appears. The panel provides actions that enable you to disconnect or cancel a user session.

Customizing External Applications Access
 

Configure Access to External Applications

The external applications function lets you access other products to help with resource monitoring. The function lets you
specify access to external applications for network management, configuration management, problem management, and
help desk.

Follow these steps:

1. Enter /PARMS at the prompt.
The Parameter Groups panel appears.
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2. Enter U (Update) next to the EXTAPPLS parameter group in the Interfaces category.
The Parameter Group panel for EXTAPPLS appears.

3. Complete the following fields for each type of external application that you want to access:
LU1 Logmode

Specifies the logon mode for Master Terminal Operator (MTO) command sessions.
4. Press F8 (Forward) to scroll through the next two panels.

The application definition panel appears.
5. Complete the following fields for each external application that you want to access:
Application Name

Specifies the network name of the application providing the associated function.
Logon Script

Specifies the name of the procedure that automates the application logon sequence and requests information
from the application about a resource.

Logon Data
Specifies the data for the external application as a part of session startup.

6. (Optional) If you want to apply the changes immediately, press F6 (Action).
The region takes on the changes.

7. Press F3 (File).
The changes are saved.

Application Access

When the applications are specified, you can access them using the following commands:

CFG
Accesses the specified configuration management application.

HD
Accesses the specified help desk application.

PRB
Accesses the specified problem management application.

XNM
Accesses the specified external network management application.

Logon Scripts

To customize where you log on to your external application, you can use a logon script. A logon script lets you automate
the logon process.

The following logon scripts are supplied for the various products:

RMSCPTNM
Is a logon script for Broadcom Mainframe Network Management.

RMSCPTPM
Is a logon script for SOLVE:Central Problem Management.

RMSCPTCM
Is a logon script for SOLVE:Central Configuration Management.

RMSCPTHD
Is a logon script for SOLVE:Central Problem Management Help Desk.

Customize Logon Scripts

You can customize logon scripts to meet your own application requirements.
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Follow these steps:

1. Enter /ASADMIN.S at the prompt.
The Logon Scripts panel appears.

2. Enter the letter of the required Generate option at the Select Option prompt.
The Recording Details panel appears.

3. Specify the output string. This string is the text that appears on the primary menu of the application that you are
logging on to.

4. Specify the resource name string. This string is recognized during recording as the point to substitute a resource name
for which to execute the command.

5. Specify the stop key. The default is F15. This key ends the logon recording session.
6. Press F6 (Action).

The logon recording starts.
7. Log on to the application, and take one of the following actions:

– Proceed to the required location and press the stop key.
– Proceed to a location where a resource name is required and enter the resource name string as specified in Step 4.

Continue further if desired, and then press the stop key.
The Save Script panel appears.

8. Enter the data set details and press F6 (Generate).
The script is generated and displayed.

Customizing and Using MAI-OC
 

MAI-OC

MAI-OC lets you start multiple sessions with VTAM applications using Logical Unit Type-1 (LU1) protocols. MAI-OC
appears to the application as a line-by-line device, such as an IBM 3767 terminal.

You can use MAI-OC to provide centralized network operation of major systems such as CICS, IMS, or JES. The MAI-OC
sessions act as the master consoles of the other application systems.

Before you use MAI-OC, consider the following situations:

• Use of MAI-OC sessions with certain subsystems
• Cross-domain MAI-OC sessions
• Use of MAI-OC from multiple systems to the same target applications

The MAI-OC facilities are available from any OCS window.

You can operate an MAI-OC session from an NCL procedure using standard internal command environment processing
through the &INTCMD facility. The NCL procedure can send data across the MAI-OC sessions that it is maintaining and
can receive output from those sessions.

You can create MAI-OC sessions with other applications from any processing environment. Most of the things that can be
done from a native terminal can be done using an MAI-OC session.

In this section, there are references to the commands that control the operation of MAI-OC. The use and syntax of MAI
commands are described in the online help.

MAI-OC Sessions With Target Applications

In an MAI-OC session with an application, MAI-OC emulates an LU-Type 1 device (for example, an IBM 3767) as the
secondary end of the session. The target application sees the MAI-OC connection as a standard session with a physical
3767 terminal.

 1547



 Netmaster® Shared Content Library 12.2

Certain application subsystems, such as IMS, require that every logical unit with which they are to have a session be
defined to them.

For subsystems such as CICS or IMS, include the VTAM LU names for MAI-OC to use when requesting the session in the
appropriate system definitions. Include other information with the VTAM LU names, such as whether the logical unit can
act as a master terminal and its authority level.

NOTE
The definition to a subsystem such as CICS or IMS is the same as for a physical 3767 device. See the
appropriate guides for the precise coding requirements for the system that you are using.

Sample LU Definitions

The following sections provide sample LU definitions for CICS, IMS, JES2, and JES3.

NOTE
 Define all LU names likely to be used to create a session with these applications as a separate terminal to that
application.

NOTE
For information about definition requirements and to customize the definitions to your own requirements, see the
appropriate subsystem guides.

MAI-OC to a CICS System

The following definition enables an MAI-OC session to start with a CICS system using an LU name of NMMAO001:

DFHTCT   TYPE=TERMINAL                                                 *

         ACCMETH=VTAM                                                  *

         BRACKET=YES                                                   *

         BUFFER=256                                                    *

         BMSFEAT=(noroute,norouteall)                                  *

         GMMSG=YES                                                     *

         NETNAME=NMMAO001                                              *

         OPERID=id                                                     *

         OPERPRI=code                                                  *

         PGESIZE=(12,80)                                               *

         PGESTAT=PAGE,*RELREQ=(YES,YES)                                *

         RUSIZE=256                                                    *

         TIOAL=256                                                     *

         TRMIDNT=term                                                  *

         TRMSTAT=TRANSCEIVE                                            *

         TRMTYPE=3767

MAI-OC to an IMS System

The following definition enables an MAI-OC session to start with an IMS system using the LU name of NMMTO and
providing master terminal authority:

TYPE     UNITYPE=SLUTYPE1

TERMINAL NAME=NMMTO,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     (lterm,MASTER)

The following definition provides IMS support for a terminal that is named NMMAO001, which MAI-OC could use for
general operations and transaction execution:
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TYPE     UNITYPE=SLUTYPE1

TERMINAL NAME=NMMAO001,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     lterm

MAI-OC to a JES2 System

The following definition lets you use MAI-OC on a JES2 system:

LOGON1 APPLID=JES2

&MAXSESS=nn

&NUMLNES=nn

&NUMRJE=nn

&NUMTPBF=nn

&MLBFSIZ=256

&TPBFSIZ=256

LINE1 UNIT=SNA

RMT1  LUTYPE1,BUFSIZE=256,LINE=1,CONSOLE,                             *

      NOCMPCT,NOCOMP,SETUPHDR,                                        *

      SETUPINF,WAITIME=1,                                             *

      NUMPR=0,NUMRD=0,LUNAME=NMMAO001

In this example, an MAI-OC session started on LU NMMAO001 is automatically assigned to workstation RMT1. If
LUNAME on the RMT1 statement is omitted, a user can specify the required workstation name in user data on the
MAILOGON command, for example:

MAILOGON JES2 DATA=RMT1

MAI-OC to a JES3 System

The following definition lets you use MAI-OC on a JES3 system:

COMMDEFN,APPLID=JES3,LU=nn

CONSOLE,JNAME=RJE01,TYPE=RJP,DEST=NONE

RJPWS,N=RJE01,RD=0,PR=0,G=RJE01,AUTO=N,

COMPACT=NO,C=R,LU=NMMAO001

In this example, an MAI-OC session started on LU NMMAO001 is automatically assigned to workstation RJE01. If the
LU parameter on the RJPWS statement is omitted, a user can specify the required workstation name on the MAILOGON
command, for example:

MAILOGON JES3 DATA=RJE01
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Cross-Domain MAI-OC Sessions

NOTE
If VTAM is configured to support dynamic cross-domain definition and adjacent SSCP lookup, these
considerations do not apply.

For a user in one domain to request an MAI-OC session with a target application running in another domain, the following
conditions must be satisfied:

• The appropriate cross-domain resource definitions must be filed in the VTAM definition library.
• The target subsystem must have the MAI-OC LUNAME defined to it as a valid terminal if necessary.

Log On to Another Application

Using MAI-OC to log on to another application creates an MAI-OC session. You can create sessions with as many
applications as you require and multiple sessions with the same application.

When the connection is established, you receive an initial message from the application informing you that you are
connected.

NOTE
 If the session is established with JES, you do not receive a message to confirm connection.

To log on to another application using MAI-OC, enter the following command:

MAILOGON application_id

Example: Log On to a CICS Application

This example establishes a session with a CICS application with the application ID of CICSA:

MAILOGON CICSA

Create a Session Identifier

Each session that you create is given a unique session identifier. This identifier defaults to the name of the application
program with which the session is established, but you can specify any one- to eight-character name.

The session identifier is used in all MAI-OC commands, so make it as meaningful as possible.

If you create multiple sessions with one application from the same window, allocate a unique identifier to each session. If
the identifier of the first session defaults to the application name, specify a unique identifier for subsequent sessions with
the same application.

The uniqueness of a session identifier applies only to the primary environment. You can open another window at the
terminal and can create more MAI-OC sessions using identifiers that are already used in the first window.

To create a session identifier, enter the following command:

MAILOGON application_id ID=session_id

session_id identifies the session with application_id.

Example: Create a Session ID

This example changes the session ID of your CICS application from CICSA to CICSPROD:
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MAILOGON CICSA ID=CICSPROD

List Established Sessions

You can list all established MAI-OC sessions and the identifiers for each.

To list all active MAI-OC sessions, enter the SHOW MAI command.

LU Name for an MAI-OC Session

Before you can start an MAI-OC session with an application, the region must allocate the LU name to act as the terminal
end.

The LU name is specified on the LU= operand of the MAILOGON command.

LU Name From a Pool

If no LU name is on the MAILOGON command, MAI-OC generates one consisting of the MAIOPREF prefix followed by a
number from 001 through 999. The chosen number is the first that is not already in use by another MAI-OC session. (The
LU1 Terminal Prefix field of the EXTAPPLPOOLS parameter group sets the prefix.)

This technique lets you establish an MAI-OC session without knowing the identity of the terminal that MAI-OC simulates.
When the session is established, the LU name is unpredictable.

If an MAILOGON request without an LU name fails because MAI has chosen an unknown LU name, MAI tries up to
five successive LU names. Each name begins with the MAIOPREF prefix. MAI then indicates that no MAI-OC LUs are
available. This process guards against the condition where a defined MAI-OC LU is varied inactive and the LU appears to
MAI as an undefined LU.

Specific LU Name

You want an MAI-OC session with a target application in which the MAI-OC LU name must be the name of a specific
terminal. Specify the LU name that MAI-OC is to use through the MAILOGON LU= operand.

This technique requires that you know the terminal, but it also means that the identity of the terminal is predictable.

This facility is necessary to establish an MAI-OC session that has to have particular attributes, for example:

• An IMS system is generated with its IMS Master Terminal (primary operating console) having the LU name of
MTO3767P.

• An operator is to operate an MAI-OC session from the OCS window of a terminal, with the MAI-OC session driving the
IMS Master Terminal.

• The operator requests the MAI-OC session with a MAILOGON command, specifying LU=MTO3767P on the command
text. MAI-OC opens a VTAM ACB whose APPL name is MTO3767P and which must have been defined to VTAM as
an APPL.

NOTE
 An MAI Installation Exit (MAIEX02), if provided, is driven whenever a session request is processed. This exit
can override the LU name or prefix if necessary.

Application Logoff

Most of the MAI-OC sessions can be terminated by sending a logoff command of the type that the application expects. For
example, for TSO, the command would be LOGOFF; for IMS, the command would be /RCL.

However, some applications (such as JES) do not have a logoff command, or you have trouble sending the command. In
these cases, you can use the MAIDISC command to force the disconnection.
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If you exit OCS with MAI-OC sessions intact, your region automatically generates MAIDISC commands for all your MAI-
OC sessions. This action causes lost terminal conditions at the applications for all your MAI-OC sessions. We do not
recommend that you use MAIDISC to end TSO sessions because the logoff leaves a reconnect environment pending for a
system-defined period.

Disconnect an MAI-OC Session

If you cannot log off an MAI-OC session, you can use the MAIDISC command. Specify the session ID with which you want
to disconnect.

To disconnect an MAI-OC session, enter the following command:

MAIDISC session_id

Example: Disconnect an MAI-OC Session

This example ends the session with a CICSA application that was established with the default CICSA session ID:

MAIDISC CICSA

Interrupt an MAI-OC Session

You can interrupt an MAI-OC session to achieve different effects depending on the application you are connected to. For
example, if you have a TSO session, an interrupt cancels the current operation. If you have an IMS session, it removes
the current message from the queue and it requests the next one.

NOTE
For more information about the effect of an interrupt, see the relevant product guide.

To interrupt an MAI-OC session, enter the following command:

MAIINT session_id

You can also use the MAIINT command to generate the following interrupts:

• An attention interrupt to an application by using the operand, TYPE=ATTN
• A cancel interrupt by using the operand, TYPE=CNCL

Example: Interrupt an MAI-OC Session

This example interrupts the session with a CICSA application that was established with the default CICSA session ID:

MAIINT CICSA

Send Data to an Application
You have logged on to an application, and you want to send data to the application.

To send data to an application, use the MAISEND command. This command nominates the session identifier of the
session over which you want to send the data, followed by the data you want to send.

To send data to an application, enter the following command:

MAISEND session_id data

Note: An MAI-OC session looks like a session with a hard-copy terminal. The session does not function on a full-screen
basis. For example, an attempt to invoke ISPF on a TSO session is rejected.
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Example: Send Data to an Application Session

This example sends data to the CICSA session:

MAISEND CICSA CEMT I TRAN

MAI-OC appends a new line character to the message (to simulate a RETURN key), and the data is sent.

Data Received from an Application

Data from an application is issued as line messages to the environment that last issued an MAI-OC command against
that session. For example, if you issued an MAILOGON command from OCS, the OCS environment receives the initial
application messages resulting from the session establishment. If the next MAI-OC command is from a dependent
environment (for example, MAISEND through $CMDENT), then further messages are returned to the dependent
environment.

Application data is displayed unchanged, with the possible addition of some information before the text. This information is
the session identifier of the session from which the data was received. For example:

(CICS) H2002I TERMINAL CONNECTED

Options on the MAILOGON command control the presence of the prefix information and its format.

Depending on how the application functions, the messages are in response to a command or NCL system variable, or
they contain unsolicited information. However, all messages are flagged as unsolicited.

NOTE
 The PROFILE UNSOL=NO command does not prevent the receipt of MAI-OC session messages.

Commands to an Application
When you issue commands to an application using an MAI-OC session, it works in the same way as issuing commands
using OCS. However, there are some special requirements for sessions with the IMS applications.

MAI-OC provides the following functions:

• Simulate a logical keyboard locked condition.
• Simplify control procedures for the application through command abbreviation, function keys, and NCL procedures.

Any commands that can be issued from an OCS window can also be issued from an NCL procedure. Even those NCL
procedures operating in full-screen mode (for example, invoked through an FSPROC command) can use MAI-OC
sessions.

How Commands Behave While Waiting for Application Response

MAI-OC simulates a real terminal. You can get a logical keyboard locked condition in which MAI-OC is, for instance,
waiting for a response from the application. In this condition, the MAISEND command cannot be used to send data to the
application and if entered is rejected with an appropriate error message. Normally the command can be retried later. Other
region commands can be entered while you are waiting.

How Commands Can Be Abbreviated

You can use NCL procedures and terminal function keys to simplify the MAI-OC command requirements. You can shorten
or automate many MAI-OC commands using the EQUATE command.

Check with your systems administrator for EQUATE commands and NCL procedures that have already been set up for
use.
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Issue Multi-Segment Commands to an IMS Application

When sending commands to an IMS application over an MAI-OC session, IMS requires that some input messages be
multisegment. Specifically, a /BRO command must be in two segments. Consider, for example, the following command:

/BRO NODE NMMAV003 COFFEE TIME

To make this command in two segments, IMS requires a new line character after the node name and before the message.

The MAILOGON command lets you specify a character to represent a new line character in data that is sent through an
MAISEND command.

Follow these steps:

1. Create an MAI-OC session specifying a new line character, for example:

MAILOGON IMS NL=+

The command defines the new line character as the plus sign (+).
2. Send the multisegment command, for example:

MAISEND IMS /BRO NODE NMMAV003+COFFEE TIME

The plus sign (+) becomes the necessary new line character.

MAI-OC and Multiple Regions
When more than one region has MAI-OC sessions with the same set of applications, assign a unique set of MAI-OC LU
names to each region. This action avoids VTAM definition conflicts when attempting to start cross-region sessions.

The other advantage is that it allows added control over which regions can establish MAI-OC sessions with which
subsystems.

EQUATE Values for MAI-OC Commands

The MAI-OC feature performs the functions of session connection and disconnection, and sends messages on sessions in
response to MAI-OC commands issued by users.

If the standard SOLVE EQUATE command is used, MAI-OC commands can be made easier to use. For certain
applications, use of EQUATE values enables the operation of MAI-OC sessions to be identical to operation of the same
session from a native terminal attached directly to the application.

Note: The use of EQUATEs varies according to the requirements of different installations. Consider how EQUATEs can
be used to make MAI-OC operation simple in your installation.

Example: Equate an MAISEND Command for an IMS Session

You have an MAI-OC session with an IMS system and want to display the IMS transaction queue. You use the following
full MAI command:

MAISEND IMS /DIS Q TRAN

MAISEND
Specifies the command that requests MAI-OC to transfer data across a session.

IMS
Specifies the session identifier of a session with the IMS application to which to send the message.

The remainder of the data, starting with the slash (/), is the message sent to the application.
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By setting up the following EQUATE value, you can enter the IMS message text in its native form. The region expands the
slash (/) to the full MAISEND command format:

EQUATE / MAISEND IMS /

An alternative is to EQUATE the target application name to the MAISEND command.

Example: Equate an MAISEND Command for a JES Session

You set up the following EQUATE for use on a JES session:

EQUATE $ MAISEND JES2 $

You can use the EQUATE to enter JES2 commands as if in native mode, for example:

$DA

MAI Installation Exit

An MAI installation exit (MAIEX02) is provided with your product. This exit provides security checking and validates and
changes the characteristics of an MAI-OC session.

The SYSPARMS MAIEX02 operand identifies the exit. The exit is driven whenever the region is to process a session
request. This exit can override the LU name or prefix, if necessary.

Session Protocols

An MAI-OC session functions as a true SNA LU-type 1, and adheres to the protocols described in the IBM publication
3767 Component Description.

When MAI-OC has a session with JES2 or JES3, it appears as a 3776-type RJE device. This device is still an LU-type 1,
and a subset of the protocols are used.

MAI-OC is simulating a real terminal. It is possible to get a logical keyboard locked condition when MAI-OC is, for
instance, waiting for a response. Currently, the MAISEND command cannot be used to send data to the application, and if
entered is rejected with an appropriate error message.

The SHOW MAI command can be used to determine the session states of MAI sessions. Information includes whether
the keyboard is locked or unlocked, the SNA bracket state, and the general session state. Abbreviations for states in the
display are generally those abbreviations in the 3767 Component Description:

INB
Indicates the in-bracket state.

BETB
Indicates the between-brackets state.

BBP
Indicates the begin-bracket-pending state.

SEND
Indicates that the session is in the SEND state (can send to application).

RCV
Indicates that the session is in the RECEIVE state (cannot send).

DRWT
Indicates that the session is waiting for a definite response (cannot send).
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STBY
Indicates that the session is in the STANDBY state (can send).

-
Indicates an indeterminate state (state change in progress or not in session).

The CON field in the display has the following values:

YES
Indicates that the session is established and available.

NO
Indicates that the session is not yet established.

LCK
Indicates that the session is established but the keyboard is locked, because session state is not such that data
can be sent.

SCS Character Support
Some systems use SCS control characters for print layout instructions. They tell an output device (usually a printer) how
to respond to tab, spacing, line break, and other formatting control sequences.

Not all SCS control characters can be fully simulated at a terminal; however, none cause a session to be rejected.
Wherever possible, MAI-OC translates the SCS character to the best equivalent function that OCS mode can provide.

This section details the actions by MAI-OC on receiving data streams containing the following SCS characters:

New Line X'15'
Displays the data following the character on a new line of the operator window.

Form Feed X'0C'
As New Line.

Line Feed X'25'
Stripped from the data stream.

Vertical Tab X'0B'
As New Line.

Record Separator X'1E'
As New Line.

Carriage Return X'0D'
As New Line.

Vertical Channel Select X'04nn'
As New Line.

Horizontal Tab X'05'
Replaced by a blank.

Backspace X'16'
Logically deletes previous character in the line.

Inhibit Print X'24'
Stops data that is sent to the application being echoed to the screen or the activity log. Asterisks replace the data.

Enable Print X'14'
Resumes echoing after a previous Inhibit Print.

Set Horizontal Format X'2BC1'
Stripped from the data stream (together with all associated counts and so on).
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Set Vertical Format X'2BC2'
As Set Horizontal Format.

SCS Characters Sent by MAI-OC
The only SCS character sent by MAI-OC to an application is the New Line (X’15’) character. The character is appended to
each message sent and can be embedded in data.

NOTE
For more information, see the NL= operand of the MAILOGON command in the online help.

Strike-over Masks
A common technique for hiding entered data such as passwords on hard copy terminals is the use of a strike-over mask.
Two or more lines of characters are printed one over the other, and the print head is left underneath these characters. The
next line of typed data is then unreadable.

MAI-OC tracks where the print head would be on a real hard copy terminal. MAI-OC then prevents the echoing to the
screen or activity log of all or some of the next line of sent data. Asterisks replace any sent characters that would be
underneath other characters. For example, MAI-OC received the following string of characters from the application:

XXXXXXXX<LLLLLLLL<OOOOOOOO<

<
Specifies an SCS carriage return (X‘0D’).

If the MAI-OC user then sends the characters MYPASSWORD to the application, those characters would be echoed to
the screen and log as ********RD. The first eight characters would be obscured on a real terminal. Multiple backspace
characters instead of carriage return could be used in the mask.

An alternative to the use of strike-over masks is the use of the Inhibit and Enable Print SCS control characters.

JES MAI-OC Sessions
JES regards an MAI-OC session as a session with an RJE workstation. Data sent to JES is regarded as input from a
remote console. Any authorized JES command can be sent, and the results are returned to the window.

However, JES does limit the scope of commands that can be entered from a remote console. Generally, with the
appropriate operands on commands and the correct authorization in JES, commands can be entered to perform any JES
display-type function. However, commands can only change the status of jobs, and so on, owned by the workstation. The
OPSYS OCS command can be used to enter commands, if necessary.

JES commands are available to shorten responses to commands (for example, to remove the leading timestamps). To
make the display as neat as possible, consider their use.

JES2, and JES3 if so configured, do not send a salutation message to a workstation when it logs on. No indication is
provided when an MAI-OC session request has completed. To determine when the session is established, use the SHOW
MAI command.

JES does not have a logoff command. To terminate a JES session, use the MAIDISC command.

MAI-OC Mode Table and Bind Checks
Assemble and link the following logmode table into the appropriate VTAM library (for example, SYS1.VTAMLIB in z/OS).
The table accurately defines MAI-OC session characteristics and results in the most efficient use of a session. Specify the
table on all MAI-OC VTAM APPL statements using the MODETAB=MAIVMODE operand:
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MAIVMODE  MODETAB

MAIVMDE   MODEENT LOGMODE=MAIVMDE                                         *

          FMPROF=X’03’                                                    *

          TSPROF=X’03’                                                    *

          PRIPROT=X’B1’                                                   *

          SECPROT=X’90’                                                   *

          COMPROT=X’3080’                                                 *

          RUSIZES=X’8585’                                                 *

          SSNDPAC=X’00’                                                   *

          SRCVPAC=X’01’                                                   *

          PSNDPAC=X’01’                                                   *

          PSERVIC=X’010000008000800000000000’

The following table shows the checks that MAI-OC performs on the BIND parameters at the session initiation. MAI checks
the bits shown. MAI rejects the invalid BIND parameters.

Byte Bit Setting Meaning
2 All X’03’ FMPROF
3 All X’03’ TSPROF
4  

2 - 3
 
 
 
6
7

 
B’00’
B’01’
B’10’
B’11’
B’0’
B’1’

PRIPROT
Invalid
Exception response
Definite response
Exception or definite response
Compression not used
End bracket may be sent

5  
2 - 3
 
 
 
7

 
B’00’
B’01’
B’10’
B’11’
B’0’
B’1’

SECPROT
Invalid
Exception response
Definite response
Exception or definite response
End bracket not sent
End bracket may be sent

6  
2
3
4

 
B’1’
B’1’
B’0’

COMPROT1
Brackets are used
Bracket termination rule 1
Alternate code not used

7  
0 - 1
 
 
 
2
3

 
B’00’
B’10’
B’01’
B’11’
B’0’
B’0’

COMPROT 2
Invalid
Flip-flop mode
Contention mode
Invalid
Contention loser recovers
Primary is contention loser
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MAI-OC Logmode Entry Selection

The MODETAB operand in the APPL definition for an MAI-OC LU specifies the logmode table. MAI chooses the logmode
entry for an MAI-OC session by searching (by name) that logmode table. The specified logmode table must be assembled
and linked into a load library accessible to SOLVE:Access.

The MAIVMODE table in the CC2DSAMP distribution library contains a sample logmode entry that MAI uses for MAI-
OC sessions. We recommend that you copy this entry into the specified logmode table. Alternatively, the MAI-OC APPL
definition can specify the MAIVMODE table, which is the case in the sample MAI-OC APPL definitions.

MAI-OC Operational Scenario

This section contains examples of VTAM and MAI-OC definitions that are necessary in an installation with the following
configuration and requirements:

• Two regions, one named NMP running on the production system, the other named NMT running on the testing system
• TSO running on both systems, one named TSOP, the other TSOT
• IMS running on both systems, one named IMSP, the other IMST
• A Network Operator uses a terminal logged on to NMP to:

– Control VTAM in both systems.
– Operate IMS Master Terminals to both IMS instances using MAI-OC from the operator terminal.

• Any authorized person can log on to either region and can create the MAI-OC sessions with the TSO or IMS of their
choice. A maximum of three MAI-OC sessions from each region are allowed.

Production System Definitions

This section contains examples of the following production system definitions:

• VTAM
• MAI-OC
• IMSP

VTAM Definitions

The production system has the following VTAM definitions:

MAOP001 APPL MODETAB=MAIVMODE,EAS=1

MAOP002 APPL MODETAB=MAIVMODE,EAS=1

MAOP003 APPL MODETAB=MAIVMODE,EAS=1

MAOMTOP APPL MODETAB=MAIVMODE,EAS=1

MAOMTOT APPL MODETAB=MAIVMODE,EAS=1

MAOT001 CDRSC CDRM=TCDRM

MAOT002 CDRSC CDRM=TCDRM

MAOT003 CDRSC CDRM=TCDRM

MAI-OC Definitions

The value of the LU1 Terminal Prefix field in the EXTAPPLPOOLS parameter group is MAOP.

IMSP Definitions

The production system has the following IMSP definitions:
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TYPE     UNITYPE=SLUTYPE1

TERMINAL NAME=MAOMTOP,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     (MAOMTOP,MASTER)

TERMINAL NAME=MAOP001,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOP001

TERMINAL NAME=MAOP002,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOP002

TERMINAL NAME=MAOP003,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOP003R

TERMINAL NAME=MAOT001,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOT001

TERMINAL NAME=MAOT002,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOT002

TERMINAL NAME=MAOT003,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOT003

Network Operator Action

The following command creates an MAI-OC session to IMSP as Master Terminal:

MAILOGON IMSP LU=MAOMTOP NL=+ WAIT=PERM

The following command creates a cross-domain MAI-OC session to IMST as Master Terminal:

MAILOGON IMST LU=MAOMTOT NL=+ WAIT=PERM

Other User

The following command creates a session with IMSP using LU MAOP001:

MAILOGON IMSP

The following command creates a cross-domain session with IMST using LU MAOP002:

MAILOGON IMST

The following command creates a cross-domain session with TSOT using LU MAOP003:

MAILOGON TSOT

Testing System Definitions

This section contains examples of the following testing system definitions:

• VTAM
• MAI-OC
• IMST

VTAM Definitions

The testing system has the following VTAM definitions:
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MAOT001 APPL MODETAB=MAIVMODE,EAS=1

MAOT002 APPL MODETAB=MAIVMODE,EAS=1

MAOT003 APPL MODETAB=MAIVMODE,EAS=1

MAOP001 CDRSC CDRM=PCDRM

MAOP002 CDRSC CDRM=PCDRM

MAOP003 CDRSC CDRM=PCDRM

MAOMTOT CDRSC CDRM=PCDRM

MAI-OC Definitions

The value of the LU1 Terminal Prefix field in the EXTAPPLPOOLS parameter group is MAOT.

IMST Definitions

The testing system has the following IMST definitions:

TYPE     UNITYPE=SLUTYPE1

TERMINAL NAME=MAOMTOT,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     (MAOMTOT,MASTER)

TERMINAL NAME=MAOP001,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOP001

TERMINAL NAME=MAOP002,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOP002

TERMINAL NAME=MAOP003,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOP003

TERMINAL NAME=MAOT001,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOT001R

TERMINAL NAME=MAOT002,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOT002

TERMINAL NAME=MAOT003,COMPT1=(CONSOLE,MFS-SCS1),OUTBUF=256

NAME     MAOT003

User Action

The following command creates a session with IMST using LU MAOT001:

MAILOGON IMST

The following command creates a cross-domain session with IMSP using LUMAOT002:

MAILOGON IMSP

The following command creates a session with TSOT using LU MAOT003:

MAILOGON TSOT

Working With System Image Definitions
NOTE
These topics apply to all products except SOLVE:FTS.
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How to Implement System Images

You define the operations requirements of the resources to be managed on a system in a system image. Create a system
image definition before you define the resources that you want to manage.

NOTE
For information about creating your initial system image, see Administrating .

You define a system image by giving it a name and assigning a version number. Also, nominate a home system on which
the image can be loaded.

NOTE
If you are defining a system image for a subordinate region, the image name is restricted to the name specified
during the linking operation.

You assign different version numbers to create different views of the managed resources in the knowledge base, for
example:

• The current live version of an image is version 0001.
• The new version (with changes that are not yet implemented) is version 0002.
• The old version (a view of the image as it was before the changes in the current version were implemented) is version

0003.

You can also use the version to reflect the creation date of the system image, for example, 0705 for May 2007.

Note: The $TEMPLAT system image name is reserved for templates. For more information about how to work with
templates, see Administrating .

Example: Implement System Images

You are responsible for the IS department of the eastern branch of a company, and you have defined a development
system image, EASTTEST 0001. When the branch wants to add or change some definitions, you copy EASTTEST 0001
to a new image, EASTTEST 0002. You change the contents of EASTTEST 0002 and test it until it is working properly.

When the changes are working, you copy EASTTEST 0001 to a new image, EASTTEST 0003. This new image can be
used as a backup if EASTTEST 0002 fails for any reason. You then load EASTTEST 0002 to make it temporarily the
current image and delete EASTTEST 0001. You can then copy EASTTEST 0002 to a new EASTTEST 0001 and load this
EASTTEST 0001 image.

The next time when you want to update the current system, you proceed as follows:

• Update EASTTEST 0002.
• Test the updated EASTTEST 0002.
• Back up EASTTEST 0001 to EASTTEST 0003.

You then proceed as before to create a new EASTTEST 0001 by copying the tested EASTTEST 0002.

Access System Image Definitions

The knowledge base contains a list of system image definitions.

To access the list of system image definitions, enter the /RADMIN.I at the prompt.

The system image definitions appear.

Active system images have the following color coding:

• White is used to indicate the active system image in the local region.
• Turquoise is used to indicate the active system images in connected regions.
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NOTE
Updating an active system image has an immediate effect on the operations of the resources that the region
controls.

Define a System Image

You want to add a system image definition to the knowledge base.

To add a system image definition, press F4 (Add) from the System Image List panel.

A System Image Definition panel appears. You can now define the system image.

Example: Define a System Image

This example defines the system image, EASTTEST, which represents a development system of the same name (the
home system). The following panel shows the completed definition:

 PROD------------- ResourceView : System Image Definition ---------------------

 Command ===>                                                    Function=ADD

 System Name ......... EASTTEST

 Database Version .... 0001

 Home System ......... EASTTEST  (...where the image will load. Blank for ALL)

 Short Description ... Development system for Eastern

 Long Description .... Handles application development and testing by Eastern  

                       branch programmers.  Contains all the resources         

                       necessary to maintain this environment.                 

                                                                               

 EventView Ruleset to Activate +         

  F1=Help      F2=Split     F3=File      F4=Save

                            F9=Swap                               F12=Cancel

For the products that support event management, you can associate an EventView rule set with the system image. Use
the EventView Ruleset to Activate field. The rule set is activated when the system image becomes active, thus enabling
event-based automation through the active event rules.

NOTE
By default, ResourceView and EventView rule actions are not executed in the MANUAL operation mode.
However, the actions can be enabled by using the Perform Action in Manual Mode? field of the AUTOIDS
Customizer parameter group.

System Image Maintenance

You can browse and update system image definitions, and copy and delete system images, from the System Image List
panel.
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NOTE

• If you change the definitions belonging to an active system image, the changes become effective in the active image
immediately.

• In a multisystem environment, this active image can be in one of the connected regions.

Merge System Images

You can use the C (Copy) action code to merge two system images. You can specify whether you want to overlay existing
definitions. The target system image contains the merged definitions.

Follow these steps:

1. From the System Image List panel, enter C next to the source system image.
The system image definition appears.

2. Complete the following fields:
System Name

Specifies the name of the target system image.
Database Version

Specifies the version number of the target system image.
3. Press F3 (File) to initiate the merging operation.

You are prompted to confirm the operation.
4. Indicate whether you want to overlay definitions that already exist in the target. Press F6 (Confirm) to start the actual

merging operation.
The system images are merged. A panel is displayed to indicate the progress of the operation.

Resource Definitions

Resource definitions enable a region to manage your resources. You define those resources to the knowledge base.

The resource definitions belong to system images. To work with the definitions, define at least one image.

Where to Access Resource Definitions
You can access resource definitions through one of the following places:

• Resource Definition panel
• System Image List
• Status Monitor

Access Resource Definitions from the Resource Definition Panel

You can access resource definitions from the Resource Definition panel.

Follow these steps:

1. Enter /RADMIN.R at the prompt.
The Resource Definition panel appears.

2. Enter S next to the class of resources you want to access.
The resource list appears.

NOTE
The list panel identifies the system image to which the resources belong. If you want to list the resources
belonging to another system image, update the System Name and Version fields.
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You can access the list of resources directly by entering the following panel path: /RADMIN.R.resource_class_name. For
example, to list started tasks, enter /RADMIN.R.STC.

Access Resource Definitions from the System Image List

You can access resource definitions from the System Image List.

Follow these steps:

1. Enter /RADMIN.I at the prompt.
The System Image List appears.

2. Enter R next to the appropriate system image.
The resource definitions in that image appear.

Access Resource Definitions from the Status Monitor

The Status Monitor displays the resources that are being monitored. You can update (DB line command), copy (CPY line
command), and add (F4 function key) resources from the monitor.

To access resource definitions from the Status Monitor, enter the shortcut to the monitor.

The monitor appears listing the monitored resources.

Define a Resource to a System Image
To define a resource, enter the information through a series of panels. Each product supports its own resource classes,
and these classes all have a different series of panels.

You can use variables as data in a resource definition.

To define a resource to the system image, press F4 (Add) from the resource list window.

A General Description panel appears. This panel is the first in a series of panels you use to define the resource to the
system image.

NOTE

• You can facilitate the definition of local resources to a system image by using AutoAssist facilities (if supported by your
product).

• The class INTNL is for internal use only. Do not add resources of this class.

Describe the Resource
The General Description panel specifies general characteristics of the resource.

Follow these steps:

1. Complete the mandatory fields (for example, resource name and type).
2. (Optional) Apply a template to the definition.

The definition is populated with values from the template.
3. (Optional) Complete the optional fields as required.

How to Use Resource Templates

A set of sample templates for resources is supplied with most resource classes. You can use these templates or can
define your own templates to simplify the task of creating resource definitions.

You apply a template using the options under Template Selection on the General Description panel.
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You can specify how you want to handle any map or processes in the template in the Copy Map and Copy Process fields.
The following values are valid:

No
Do not copy.

Replace
Copy; replace if the map or process exists in the system image.

Yes
Copy only if the map or process does not exist in the system image.

NOTE
The global processes are already visible to the resource definition. They are not copied into the system image,
irrespective of the value in the Copy Process field.

In the Template Selection window, you can perform a number of actions by entering the action code next to the
TemplateName field. These actions are as follows:

B (Browse)
Displays the contents of a template definition.

L (List)
Displays the list of available templates.

M (Merge)
Merges the values in a template with the existing values in a resource definition (for example, to update a
resource definition). Merging does not overwrite existing values. If you want to replace values in the resource
definition, ensure that you delete those values first. Merging also does not set data that conflicts with existing data
(for example, a process name is not set when a command already exists).

O (Override)
Populates the fields in a resource definition with the values in a template. For example, use this action to add a
resource definition by using a template as the model.

R (Reset)
Clears the fields in a resource definition, then overrides it with the values in a template.

NOTE
The M, O, and R actions do not affect the system image, resource name, and description fields that are
specified in a resource definition. Before you apply the M, O, or R action, ensure that the resource name is
specified.

Specify the Operation Mode

The operation mode specifies how the defined resource operates. During operation, the global operation mode of the
system image can restrict the specified mode.

The global operation mode can be either AUTOMATED or MANUAL, with the former having a higher rank. If the global
operation mode is MANUAL, the resource operation mode of AUTOMATED is forced to MANUAL during operation.

NOTE
For information about how to set the global operation mode, see Administrating.

To specify the operation mode, specify AUTOMATED, IGNORED, MANUAL, OFF, or STARTAUTO in the Operation Mode
field.

Control the VTAM ACB of a Resource

Some resources have ACBs. The ACBs must be available before these resources can start successfully. The ACB Name
field enables you to invoke the following actions automatically during resource startup and shutdown:
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• The following command activates ACB before the resource is started:

VARY NET,ACT,ID=acb_name 

• The following command inactivates ACB when the resource is stopped successfully:

VARY NET,INACT,ID=acb_name,IMMED

To control the VTAM ACB of a resource, specify the name of the ACB in the ACB Name field.

Define the Availability of a Resource

Some resource classes let you specify changes to the normal availability of the resources by using availability maps.
An availability map also enables you to schedule changes to the operation mode and the starting of processes. You can
attach more than one resource to an availability map.

To attach the resource to an availability map, select the map in the Availability Map field.

If no suitable map is available, you can add a map through the F10 (EditMap) function key.

NOTE
In a parent-child relationship between resource definitions where the parent determines the availability, attach
the map to the parent definition. Define the desired state of the children as always ACTIVE.

Note: The availability of a service overrides the availability of the resources that make up the service. If the resource
always operates as part of a service, let the service handle the availability of the resource. Define the desired state of the
resource as always INACTIVE. When the service starts, it places an ACTIVE desired state override on the resource.

Specify Monitoring Requirements

NetMaster NM for TCP/IP provides resource classes that let you control the monitoring of resource attributes.

To specify monitoring requirements, indicate whether you want to monitor attributes and (optionally) attach a map to
schedule the monitoring.

Note: For more information, see Implementing.

Define the Activation Details

Some resource definitions let you specify the following activation details:

• How to activate the resource
• What to do on a successful activation
• What to do on an unsuccessful activation

If you want to perform preactivation processing, you can specify it on the State Change Exits panel.

Follow these steps:

1. Press F8 (Forward) from the General Description panel.
The Activation Details panel appears.
The A (activate) command uses the information that is specified on this panel.
Note: For information about how to use the A command, see Using.

2. Specify the information that is required for starting the resource. For an example, see a template that is distributed with
the product.
– If the starting method is simple, specify a system command, time-out and status change information, and the

expected completion message.
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You can extend the message definition.
– If the starting method requires more than one command or the method requires the processing of multiple

messages, use a process. You can create and maintain processes on the Process List panel, which is accessible
through the /RADMIN.P panel path.

NOTE
You can use the $NCL process to execute an NCL procedure.

If you use a process, your process must set the return code to one of the following values. The return code notifies
the region to set the correct actual state of the resource:
• 0 notifies the region to set the actual state to ACTIVE, indicating that the process is successful.
• 12 notifies the region to do nothing. For example, the process has set the state already by using the SETSTATE

macro on behalf of the region.
Use this method only if the set state is acceptable to the ACTIVE desired state. The acceptable states are
ACTIVE, DEGRADED, and STARTING. If the result of the process is unacceptable, set the return code to, for
example, 8. The value indicates that the process failed to achieve the desired state.

• 99 notifies the region to proceed the same way as if a system command has been issued. (That is, wait for the
expected completion message and possibly perform time-out processing.)

• Other return codes indicate that the process is unsuccessful.
If time-out processing is specified, the region acts immediately. The region does not wait for the period that is
specified in the Timeout After field.
If time-out processing is not specified, the region does nothing. The region can proceed no further with the
automated starting of the resource. The automation status is set to FAILED, and the logical state is forced to
INERROR.

NOTE
If you provide no command or process for starting the resource, the region cannot start the resource when
required. Instead of trying to start the resource, the region places the resource in the MANUAL operation
mode. The exception is when the resource has a type of LOGICAL.

How Activation Works

During the automated activation, the region uses the display method to determine the status of the resource. If the
resource is already starting or has already become active, the starting method is not executed. The following illustration
shows the sequence of events that occurs during the starting operation:
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Figure 16: defineActivationDetails

How Restart Control Affects Resource Restarts

Sometimes, an automated resource becomes active momentarily only and the resource then turns inactive, causing the
region to restart the resource. If the condition persists, the region continues to restart the resource every time the resource
deviates from the ACTIVE state. To prevent this situation from continuing unchecked, you can use the restart control
parameters to limit the number of times activation is retried.
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The restart control parameters specify the maximum number of restarts that are permitted within a specified time period.
The time period starts the first time that the resource is activated.

If this retry limit is exceeded, the actual state of the resource is set to FAILED and the operation mode is set to MANUAL.
No further activation is performed.

If the retry limit is not exceeded, the next activation that occurs outside the retry time period will reset the retry count and
period.

Example: Effect of Activation Limits on Resource Restarts

The following illustration shows how different retry limits affect resource restarts. In the first example, the retry limit
is exceeded and the resource status is set to FAILED and MANUAL. In the second example, the retry limit is never
exceeded and the restarts continues unchecked.

WARNING
For the restarts to be limited, the retry time period must be long enough for the retry limit to be exceeded.
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Figure 17: defineActivationDetails2
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If no restarts are required, the retry time period will expire. The parameters have no effect on resource operations.

Effect of Restart Control on Manual Activation

Restart control applies irrespective of how the resource is activated, whether automatically or manually. The first activation
resets the retry limit, and subsequent activations contribute to the retry limit.

Specify the Restart Control Parameters

You can specify the following restart control parameters:

• The retry limit
• What action to take when the retry limit is exceeded

Follow these steps:

1. Enter U in the Restart Control Parameters window on the Activation Details panel.
The Restart Control Parameters panel appears.

2. Complete the panel, and then press F3 (OK).
Note: To prevent the region from restarting the resource, enter 0 in the Retry Attempt Limit field and a period in the
Retry Time Limit field. If an attempt to restart the resource occurs within the specified period, the activation is not
performed and the resource state is set to FAILED. The operation mode of the resource is also set to MANUAL.
The Activation Details panel reappears.

Define the Inactivation Details
Some resource classes let you specify the following inactivation details:

• How to inactivate the resource
• If the inactivation is successful, what to do
• If the inactivation is not successful, what to do

Follow these steps:

1. Press F8 (Forward) from the Activation Details panel.
The Inactivation Details panel appears.
The T (terminate) command uses the information that you specify on this panel.
Note: For information about how to use the T command, see Using.

2. Specify the information for stopping the resource. For an example, see a template that is distributed with the product.
– If the stopping method is simple, specify a system command, time-out and status change information, and the

expected completion message.
You can extend the message definition.

– If the stopping method is complex, use a process.

NOTE
You can use the $NCL process to execute an NCL procedure.

If you use a process, your process must set the return code to one of the following values. The return code notifies
the region to set the correct actual state of the resource:
• 0 notifies the region to set the actual state to INACTIVE, indicating that the process is successful.
• 12 notifies the region to do nothing. For example, the process has set the state already by using the SETSTATE

macro.

 1572

https://techdocs.broadcom.com/us/en/ca-mainframe-software/performance-and-storage/ca-netmaster-network-management-for-tcp-ip/12-2/using.html


 Netmaster® Shared Content Library 12.2

Use this method only if the set state is acceptable to the INACTIVE desired state. The acceptable states are
INACTIVE and STOPPING. If the result of the process is unacceptable, set the return code to, for example, 8.
The value indicates that the process failed to achieve the desired state.

• 99 notifies the region to proceed the same way as if a system command has been issued. (That is, wait for the
expected completion message and possibly perform time-out processing.)

• Other return codes indicate that the process is unsuccessful.
If time-out processing is specified, the region acts immediately. The region does not wait for the period that is
specified in the Timeout After field.
If time-out processing is not specified, the region cannot proceed further with the automated stopping of the
resource. The automation status is set to FAILED, and the logical state is forced to INERROR.

NOTE
If you provide no command or process for stopping the resource, the region cannot stop the resource when
required. Instead of trying to stop the resource, the region places the resource in the MANUAL operation
mode. The exception is when the resource has a type of LOGICAL.

During the automation, the region uses the display method to determine whether the resource is already inactive. If the
resource is already inactive, the stopping method is not executed.

Define the Forced Inactivation Details
Some resource classes let you specify the following forced inactivation details:

• How to force the inactivation of the resource
• What to do if the forced inactivation is successful
• What to do if the forced inactivation is not successful

Follow these steps:

1. Press F8 (Forward) from the Inactivation Details panel.
The Force Inactivation Details panel appears.
The following commands use the information that you specify on this panel:
– The TF (terminate by force) command
– The T (terminate) command (if a time-out action of Try Force Inactivation is specified on the Inactivation Details

panel and the time-out occurs)
Note: For information about how to use the TF and T commands, see Using.

2. Specify the information that is required to force the resource to stop. For an example, see a distributed template.
– If the forced method is simple, specify a system command, time-out and status change information, and the

expected completion message.
You can extend the message definition.

– If the method is complex, use a process.

NOTE
You can use the $NCL process to execute an NCL procedure.

If you use a process, set one of the following return codes to notify the region to set the correct actual state of the
resource:
• 0 notifies the region to set the actual state to INACTIVE, indicating that the process is successful.
• 12 notifies the region to do nothing. For example, the process has set the state already by using the SETSTATE

macro.
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Use this method only if the set state is acceptable to the INACTIVE desired state. The acceptable states are
INACTIVE and STOPPING. If the result of the process is unacceptable, set a different return code. For example,
set the return code to 8 to indicate that the process failed to achieve the desired state.

• 99 notifies the region to proceed the same way as if a system command has been issued. (That is, wait for the
expected completion message and possibly perform time-out processing.)

• Other return codes indicate that the process is unsuccessful.
The region performs any specified time-out processing immediately. The region does not wait for the period that
is specified in the Timeout After field.
If time-out processing is not specified, the region leaves the actual state as is. The region can proceed no further
with the automated forced stopping of the resource. The automation status is set to FAILED, and the logical state
is forced to INERROR.

NOTE
If you provide no command or process to force the stopping of the resource, the region cannot force the
resource to stop when required. Instead of trying to force the resource to stop, the region places the resource
in the MANUAL operation mode. The exception is when the resource has a type of LOGICAL.

During the automation, the region uses the display method to determine whether the resource is already inactive before
executing the specified stopping method. If the resource is already inactive, the forced stopping method is not executed.

Define the Display and Heartbeat Details
Some resource classes let you specify how to find out about the status of the resource. Before the region starts or stops
a resource, the region executes the display method to determine the actual state of the resource. The heartbeat interval
enables you to set up regular checking of the resource status.

 To define the display and heartbeat details for the resource 

1. Press F8 (Forward) from the Force Inactivation Details panel.
The Display and Heartbeat Details panel appears. For an example, see a template distributed with the product.
Generally, the CHECKALL, CHK (check), and D (display) commands use the method on this panel when checking
or displaying the resource status. The exceptions are resources that have their own special D commands. You can
identify these exceptions from the list of command definitions. To access the list, enter the /ASADMIN.C path.

2. Specify the display method required for status checking. You can specify a system command or a process without
specifying the heartbeat interval.

NOTE
 Resource definitions with a class of JOB or STC have a default display method that is used when no specific
method is specified. The default method checks the existence of the address space ID, and sets the actual
state to either ACTIVE or INACTIVE. When a JOB or STC definition specifies no display method, the D
command issues D J,resource_name.

Important! The heartbeat feature increases CPU consumption. Use this feature only for resources that are liable to
change state without an accompanying message.
– If the display method is simple, specify a system command, heartbeat interval, and the expected response

message.
You can extend the message definition.

– If the display method is complex, use a process.

NOTE
 You can use the $NCL process to execute an NCL procedure.

If you use a process, your process must set the return code to one of the following values:
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• 0 notifies the region to set the actual state to ACTIVE.
• 1 notifies the region to set the actual state to STARTING.
• 2 notifies the region to set the actual state to STOPPING.
• 3 notifies the region to set the actual state to DEGRADED.
• 5 notifies the region to set the actual state to INACTIVE.
• 6 notifies the region to set the actual state to FAILED.
• 12 notifies the region to do nothing. For example, the process has set the state already by using the SETSTATE

macro.
• Other return codes notify the region to set the actual state to UNKNOWN.

Status Monitor Message Details
The status monitor message details specify rules that messages can trigger to perform actions.

From the Status Monitor Messages panel, you can set up message rules to perform actions that are message-dependent.
This panel includes the message identifier and text, the message rule priority, and the effect of the rule on the resource
state. You can define up to 97 lines of message rules.

The rule priority is only significant when rules overlap. Priorities are organized in descending numeric order. For example,
the value 10 indicates a higher priority than the value 20. If the rules overlap, only the rule with the highest priority is
processed. If overlapping rules have the same priority value, the most specific rule has the highest priority. For a set of
overlapping rules, the rules are sorted in the order of decreasing priority.

The modifiable Status fields are optional. If a Status field is blank, the message rule does not trigger a state change.

The region uses the rules to monitor the messages for the particular resource. If a rule is triggered, the resource state is
updated according to the value in the Status column.

NWM--Status Monitor Message Details (example)

Example: Message Details for a STACK-class Resource

This example shows the Status Monitor Message Details panel for a stack resource:

 -------- ResourceView : STACK TCPIP71 Status Monitor Message Details ----------

 Command ===>                                                    Function=BROWSE

                                                                                

 .-----------------------------------------------------------------------------.

 |      S=ListPnls EF=ExtFilter EA=EvntAct EE=EvntExit ED=ExtDisp DOC=EvntDoc  |

 |                                                                             |

 |      Status Monitor Messages Pty Ext Status     |

 | ___  $HASP100 TCPIP71  ON                                  NO    STARTING   |

 | ___  $HASP373 TCPIP71  STARTING                            NO    STARTING   |

 | ___  $HASP395 TCPIP71  ENDED                               NO    INACTIVE   |

 | ___  $HASP396 TCPIP71  TERMINATED                          NO    FAILED     |

 | ___                                                                         |

 | ___                                                                         |

 | ___                                                                         |

 | ___                                                                         |

 | ___                                                                         |

 | ___                                                                         |

 | ___                                                                         |

 | ___                                                                         |

 | ___                                                                         |
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 | ___                                                                         |

 '-----------------------------------------------------------------------------'

Extended Message Definition Considerations

Normally, actions that are associated with the extended message definition are performed only if the resource is in the
AUTOMATED operation mode. This condition is set in the AUTOIDS Customizer parameter group. To access the list of
parameter groups, enter the /PARMS shortcut.

The specification on the Define Extended Display Attribute panel, however, is always acted on irrespective of the
operation mode.

RECOVERED Actual State

The RECOVERED actual state enables the recognition of messages that are the results of recovery from a DEGRADED
or FAILED state.

DEGRADED and FAILED are special actual states consisting of a base state and an applied flag as indicated in the
following table:

Actual State Flag Base Actual State When the Flag Is
Applied

DEGRADED DEGRADED ACTIVE

FAILED FAILED Previous actual state

NOTE
The automation engine can change the base actual state.

To detect a recovery condition, use the RECOVERED actual state. When the state is triggered, it removes the flag and it
sets the base state to ACTIVE.

Desired State Management Considerations

Under desired state management, the automation engine acts as follows when the actual state changes to a state that is
different from the desired state:

• The actual state changes to ACTIVE or INACTIVE. The automation engine attempts to bring the resource to the
desired state.

• The actual state changes to DEGRADED. The automation engine attempts to bring the base state to match the
desired state.

• The actual state changes to FAILED. The automation engine attempts recovery only if recovery actions are specified in
the message rule.

• The actual state changes to STARTING or STOPPING. The automation engine acts only if actions are specified in the
message rule.

• The actual state changes to UNKNOWN. The automation engine invokes the specified display processing to attempt to
determine the state. However, if the UNKNOWN state is the result of an activation or inactivation time-out, the engine
sets the automation status to FAILED.

Implement the State Change Exits
Some resource classes let you specify state change exits through processes. You can specify two types of exit processes:
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• A process that executes before the starting method specified on the Activation Details panel is performed.
• Processes that execute when specified state changes occur. For example, a resource fails, and you want to invoke a

process that writes a problem report. You can specify a process to execute when the actual state, the desired state, or
the logical state of the resource changes.

To implement the state change exits for the resource

1. Press F8 (Forward) from the Status Monitor Message Details panel.
The State Change Exits panel appears.

2. Specify the required exits.
The specified information is saved when you save the resource definition.

Example: Failure Exit

The following panel shows an example in which the State Change Exits panel specifies that a process be executed when
the resource fails:

 . State Change Exits ---------------------------------------------------------.

 |                       S/B=Browse U=Update I=Interactive L=List P=Parameters |

 |     Invoked                     Process  Parameters                         |

 |   BEFORE ACTIVATION                                                       |

 |     State   Change    Change                                                |

 |     Type    From      To        Process  Parameters                         |

 |   ACTUAL  ANY       FAILED    PROBSOLV ACB=PROB                           |

Logging Details
The Automation Log Details Panel specifies the following information:

• The size of the temporary log (a transient log) for the resource
• The destination of the logged information
• The type of information logged

If your product region uses too much storage, tune it by reducing the size of your transient logs. The transient logs can
use much storage, and over the lifetime of a product region, can grow until they reach their maximum size. Set the Log
Table to the appropriate size according to the resource you want to monitor. For example, you do not need 9,999 lines for
a JES initiator or any other resource. Only enable Log All System Messages and Log Internal Audit Trail when debugging
a resource.

This product supports the STL action against images that are listed at /RADMIN.I.L and the SETTLOG command at status
monitors. STL and SETTLOG let you update the transient log size globally.

NOTE
For more information, see Administrating.

The following Automation Log Details panel shows the logging details:

 Resource Log Controls

   Transient Log Size ......... 0150

   Log to Automation Log ...... YES

   Log to Console ............. NO 

   Log to OCS Window .......... NO 

 Resource Log Content Controls
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   Log All System Msgs ........ NO 

   Log Internal Audit Trail ... NO

Transient Log Size
Specifies the total number of messages that the transient log can hold. The default is set in the AUTOTABLES
Customizer parameter group during the initialization of the region.
The transient log is kept in memory. A large size can affect the allocation of extended memory.
The transient log is cyclic. If the log is full, a new message displaces the oldest message.
Limits: 0 through 9999

Log to Automation Log
Specifies whether to write transient log messages to the activity log.
Default: NO

Log to Console
Specifies whether to send messages to the system console as WTO messages. Select this option only for
resources that are started before VTAM and if you want to debug the resource definitions.
Default: NO

Log to OCS Window
Specifies whether to send messages to users who are monitoring from OCS.
Default: NO

Log All System Msgs
Specifies whether to log all messages for a resource. For the region to log only messages that match the
message rules in the resource definition, specify NO.
Messages are written to the transient log and to any destinations specified in the previous options.
Default: NO

Log Internal Audit Trail
Specifies whether to log the internal audit trail. The audit trail is a detailed log of the processing and actions that
are performed in the region. The information is useful for debugging the resource definition.

NOTE
The option creates a high volume of message flow. Turn on the option only if necessary.

The audit trail is logged to the transient log and any destinations that are specified in the previous options.
Default: NO

Specify the Owner Details
The Owner Details panel lets you identify up to two people who can be contacted for operational problems. The template
does not assign this information.

Follow these steps:

1. From the Automation Log Details panel, press F8 (Forward).
The Owner Details panel appears.

2. Specify the details, as required.

NOTE
For information about the fields, press F1 (Help).
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Implement the Extended Function Exit
Some resource classes let you provide extra operator functions using an NCL procedure. The procedure is invoked when
an operator issues the XF command against the resource.

Follow these steps:

1. Press F8 (Forward) from the Owner Details panel.
The Extended Function Exit panel appears.

2. Specify the exit NCL procedure that provides the extended functions. This procedure has access to variables with the
prefix ZRM.
The specified information is saved when you save the resource definition.

Time-outs
You can specify how long to wait for the response to an action in the Timeout After field on the following panels:

• Activation Details panel
• Inactivation Details panel
• Force Inactivation Details panel

Usually, the response to the action sets the actual state of the resource to the state specified in the Status column.

However, if for any reason the expected response to the action does not come, then, depending on the time-out settings,
the following processing occurs:

• If you have not specified a time-out, the region keeps waiting for a response. The wait continues until a significant
event changes the status of the resource.
The exception is the time-out for a resource of the LOGICAL type. For a logical resource, the default value for the
Timeout After field is 0 (that is, no waiting).

• If you specified a time-out and you specified the time-out action, the region takes the specified action. The action sets
the resource to a specified actual state. On the Inactivation Details panel, instead of setting the actual state, you can
stop the resource by force using the forced inactivation details.

• If you specified a time-out but no action, the region performs the display processing as specified on the Display and
Heartbeat panel.
Note: For a logical resource, display processing is not applicable. The actual state of the logical resource is set directly
to the expected result of the action. A starting action results in an actual state of ACTIVE; a stopping action results in
an actual state of INACTIVE.
If the response to the action indicates that the desired state is satisfied, the region sets the correct actual state.
If the response to the action indicates a state other than the desired state, the region can proceed no further with the
automated process. The region does not change the actual state of the resource. The region sets the automation
status for the resource to FAILED and forces the logical state of the resource to INERROR.

How You Specify Messages in a Resource Definition
You specify messages on the following panels in a resource definition (if they apply to your resource class):

• Activation Details panel
• Inactivation Details panel
• Force Inactivation Details panel
• Display and Heartbeat Details panel
• Status Monitor Message Details panel

To help you specify the messages, enter the following querying codes in a message field:
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• Enter ? to obtain a list of suggested messages.
• Enter ?? to obtain a list of all the messages that are learned from EventView, if present.
• Enter ??? to obtain a list of the messages in the transient log for the resource. This feature simplifies message

selection, because a transient log contains only messages that are relevant to the resource.

Select Messages in the Transient Log

When you are working on a resource definition, you can use the transient log of a resource as a source of resource-
specific messages.

Before you use this feature, ensure that the following conditions are satisfied:

• On the Automation Log Details panel of the resource definition, the value in the Log All System Msgs field is YES.
• The definition has been saved in the knowledge base.
• The system image that contains the resource is active.

To select messages in the transient log for the resource

1. Enter the /RMON shortcut.
The status monitor appears. If you cannot see the resource, change the filter. (Use the FILTER command to list the
defined filters.)

2. (For any resources with specified activation and inactivation methods) Find the resource. Ensure that the operation
mode is IGNORED or MANUAL, and then issue the A (activate) and the T (terminate) commands manually.
The resource starts and stops.

3. Issue the D (display) command when the resource becomes active and when the resource becomes inactive.
These actions populate the transient log with messages.

4. Enter DB next to the resource.
The Panel Display List panel for the resource definition appears.

5. Select the required panel, and enter ??? in a message field on the panel.
The Transient Log Browse panel appears.

6. Browse the transient log, and select the appropriate message.
The Resource Definition panel is redisplayed with the selected message in the message field.

Special Message Prefixes

Normally, a resource definition in an active system image recognizes only messages for the corresponding resource.
However, the following special message prefixes are available to enable a resource definition to handle special types of
local messages. You cannot combine prefixes.

$AA-
A resource definition can generate a user-defined resource event. For another resource definition to recognize the
event message, prefix the message by $AA- when you specify the message rule in that definition.
For example, ALERT - VTAM AVAILABLE is specified as the event message on the Define Event Related Action
panel of a resource definition. To enable the resource you are defining to recognize that message, specify $AA-
ALERT - VTAM AVAILABLE as the message text to look for.

$DN-
A message can be a delete operator message (DOM) notification. For a resource definition to recognize a DOM
notification, you must prefix the message by $DN-.
For example, specifying $DN-IEF233A M 380 enables a resource definition to recognize the DOM notification for
the tape mounting request message IEF233A M 380.

$MN-
A resource definition recognizes messages that relate to the resource itself only. For a resource definition to
recognize messages from other resources and from the operating system, you must prefix the messages by
$MN-.
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For example, you want to detect the starting and the stopping of a batch job that performs system backup.
Detecting those messages enables you to stop and restart a resource by changing its desired state through the
SVCMD macro in a process.

Extend the Definition of Resource Message Rules

You can extend the definition of any message rule in a resource definition.

To extend a rule, enter S next to the message.

A selection panel appears, listing the following extended message definition panels:

• Define Extended Filter panel
• Define Event Related Actions panel
• Define Event Exits panel
• Define Event Display Attribute panel
• Event Documentation panel

Extended Message Filter

The Extended Filter Definition panel specifies the criteria for analyzing message text. A message is acceptable if it meets
the criteria you specify here. For example, the same message can indicate different resource states, depending on the
event that generates the message.

NOTE
 If you want to capture a message with leading blanks, you do not need to specify the leading blanks on the
message filter panel. However, on the Extended Message Filter panel, absolute position is important so leading
blanks must be counted when using start position of text.

Event-related Actions

The Define Event Related Actions panel defines particular actions that the region performs when it receives a particular
message. The following actions are available:

• Change the operation mode of the resource.
• Issue a system command, reply to a WTOR message, or generate a resource event. If you want a resource definition

to recognize resource events, use the $AA- message prefix when specifying a message rule in the definition.
• Log a user-defined message
• Execute a process

NOTE
 You can use the $NCL process to execute an NCL procedure.

Event Exits

The Define Event Exits panel specifies state change exits, problem exits, or other exits that are specific to this message
rule. These exits are invoked when a message satisfying the rule is received. For example, you have a rule for an event
that causes the performance of the resource to degrade. You can specify an exit that logs the degradation in a problem
management application.

Extended Display Attributes

The Define Extended Display Attribute panel provides the following functions:
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• Override the status monitor fields.
• Override the display attributes.
• Define the keyword for use by status monitor filters.
• Define information that can be displayed on icons.

Example: Define Extended Display

This example shows the Define Extended Display Attribute panel for a message rule. If the rule is triggered, the definition
provides the specified extended display in green. &ZMSGWORD6 is the sixth word of the triggering message.

 PROD---- ResourceView : STC PRODAPPL Define Extended Display Attribute --------

 Command ===>                                                    Function=BROWSE

 + Extended Display (EXTDISP) -------------------------------------------------+

 | INACTIVE CLASS &ZMSGWORD6                                                   |

 +-----------------------------------------------------------------------------+

 + Extended Display Attributes ------------------------------------------------+

 |                                                                             |

 |   Intensity Color Highlight Use on Graphic Monitor? Severity  |

 |   LOW          GREEN        NONE           (Change Icon Color?)      (1-9)  |

 +-----------------------------------------------------------------------------+

 . User Defined Filter Keyword ------------------------------------------------.

 |                                                                             |

 | Keyword Value ...              (Use USERKEYW when defining Filters)         |

 ’-----------------------------------------------------------------------------’

 + User Defined Variables -----------------------------------------------------+

 |                                                                             |

 | Var Value Var Value                         |

 |      =                                      =                               |

 |      =                                      =                               |

 |      =                                      =                               |

 +-----------------------------------------------------------------------------+

How to Override the Status Monitor Fields

The Extended Display field defines the text to be overlaid on the status monitor line for this resource. Using
&ZMSGWORDn, the override text can pick up specified words from the original message. For example, if you specify
ACTIVE CLASS=&ZMSGWORD9, the override text displays the class as the ninth word in the original message.

If you leave this field blank and the rule triggers a state change, the status monitor line resets to normal display. To reset
the monitor line to normal display without a trigger, specify ##RESET## in the field.

You can use the Severity field in the Extended Display Attributes window to determine whether an extended display can
be overwritten by another extended display. When an extended display is invoked, it can overwrite a display of equal or
lesser severity only. The field ensures that the monitor displays the most severe condition. The greater the value in this
field, the lesser the severity. For example, 9 is less severe than 1.

An operator, using the status monitor, can enter the following primary commands:

• EXTDISP ON to display override text on the monitor
• EXTDISP OFF to display standard message text

The default is to display override text.
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How to Override the Display Attributes

The Extended Display Attributes window specifies the display attributes and how the attributes affect an icon on the
graphical monitor.

• Normally, the logical state of the relevant resource determines the display attributes of a status line on a status monitor.
By using the fields in this window, you can override the normal display attributes.

• An icon on the graphical monitor displays the status of the resource that is in the worst logical state. The Use on
Graphic Monitor? field enables you to indicate whether the specified extended display color is used on an icon.
If you do not want the icon to use the specified extended display color, specify NO (the default) in the Use on Graphic
Monitor? field. For example, if the resource does not require attention, transferring the color to the icon can cause an
undesirable change in the icon color.
If you want the icon to use the specified extended display color, specify YES in the Use on Graphic Monitor? field. This
setting also forces the state ranking of the resource to equal the ranking of the FAILED logical state. The icon can thus
be forced to display this resource even though it is not in the worst logical state. For example, if you rate the condition
of a tape mount request important, specify YES in the Use on Graphic Monitor? field.

How to Use the User-defined Keyword

The status monitor filters use the keyword to determine whether to display the status of a resource in response to a
processed message.

For example, you want to suppress the display of a resource on the status monitor when a particular message is detected.
Specify a keyword in the rule for that message, and use the keyword as a status monitor filter criterion that hides the
resource. When an operator uses the filter to view the resources on the status monitor, the resource is displayed on the
monitor. However, if a message arrives and satisfies this message rule, the resource disappears from the monitor. The
keyword in the filter tells the monitor not to display the resource.

How to Use User-defined Variables

The User Defined Variables window specifies data that can be used within an icon definition. The data is only available
when the resource for which the data is defined has the worst status of all resources within an icon.

Event Documentation
The Event Documentation panel records information about a message rule. For example, you can document what causes
a particular ABEND message.

$NCL Process -- Execute an NCL Procedure
$NCL is a special process definition that is applicable across all defined system images. The $NCL process enables you
to execute an existing NCL procedure directly. You do not need to define a process to execute an NCL procedure. The
$NCL process return code inherits the return code set by the NCL procedure.

The process has the following format:

$NCL $NCL=ncl_procedure_name parameter_1=value_1 … parameter_n=value_n

$NCL=ncl_procedure_name
Names the NCL procedure.

parameter_1=value_1 ... parameter_n=value_n
(Optional) Specifies parameter values to the NCL procedure.
$CALL=YES|NO

YES calls the procedure using &CALL.
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NO invokes the procedure using EXEC.
Default: NO
The option specifies how to pass the parameters to the NCL procedure:
YES (&CALL) passes all the parameters as &1.
NO (EXEC) passes each parameter as &1, &2, &3, and so on.

Limits:
Keyword format with parameter names not starting with $

Example:
NAME=resource_name

NOTE
 You cannot use the $NCL process from within another process. To execute an NCL procedure from within a
process, use the EXECNCL macro.

Create User-defined Resource Subclasses
Valid for NetMaster FTM, NetMaster NA, SOLVE:Operations Automation, and SOLVE:Operations Automation for
CICS

User-defined resource subclasses enable you to categorize resources in a class that you define. You use resource
subclasses to categorize resources that do not belong to any of the supplied resource classes.

You can monitor and control the resources in the subclasses from the monitors. You can define resource templates for the
resource subclasses.

You use the USRCLS resource class when you define resources for resource subclasses. The User Class field of the
resource definition determines the resource subclass. A resource subclass is a resource type in the USRCLS resource
class.

Initially, the User Class field has one valid value, LOGICAL (indicating a logical resource). To define resources for your
own subclasses, first define the subclasses in the User Classes field prompt list. The name of a resource subclass can be
up to eight characters long.

NOTE
 When your status monitor displays resources of the USRCLS class, you do not see USRCLS as a resource
class. The resource subclasses are displayed instead.

Follow these steps:

1. Enter a question mark (?) in the User Class field on the User Class Resource General Description panel.
The User Classes field prompt list appears.

2. Press F10 (EditList).
The list is updated.

3. Press F4 (Add).
The Field Prompt Entry Definition panel appears.

4. Define the new user subclass, then press F3 (File).
The subclass is added to the list.

Logical Resources
Valid for NetMaster NA, SOLVE:Operations Automation, and SOLVE:Operations Automation for CICS

The function of some resources is purely to elicit some sort of activity from another resource (for example, starting or
stopping other resources). Other resources are logical representations of groups of resources. Define these types of
resources as the LOGICAL resource type.
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NOTE
 The name of a logical resource must contain alphanumeric, @, #, $, ., :, -, (, and ) characters only. The name
must not be a number.

NOTE
The logical resources respond to some actions differently from the other types of resources.

The logical resources respond to the displaying action as follows:

• If no command or process exists for the action, the actual state of the resource is set according to the operation mode:
– In the AUTOMATED operation mode, a displaying action sets the actual state opposite to the value of the desired

state to drive the automation.
– In the MANUAL operation mode, a displaying action sets the actual state to the value of the desired state.

• If a command or process exists, the region uses the command or process to set the actual state of the resource.

The logical resources respond to the starting, stopping, and forced stopping actions as follows:

• If no command or process exists for the action, the actual state of the logical resource is set to the expected result of
the action. A starting action results in an ACTIVE actual state; a stopping action results in an INACTIVE actual state.

• If a command exists with no time-out processing, the region issues the command. The region then immediately sets
the actual state of the logical resource to the value of the desired state.

• If a command exists and time-out processing is specified, the time-out settings determine the final status of the
resource.

• If a process exists, the region acts the same way as for other resources. (That is, the region responds according to the
process return code.)

Define Resource Relationships
The resources monitored by some products can have relationships. When you have defined those resources in a system
image, you can specify the relationships between them. For each resource, you can specify two different relationships
from it to other resources.

The region uses the relationship information during automated system startup and shutdown to determine the order in
which to start or stop the defined resources.

You can define relationships between different types of resources in a system. The relationships between resources can
be different for each system image definition held in the knowledge base.

A relationship consists of two parties: parent and child.

During automated operation, a parent must be active before dependent resources (its children) can be started. A child
cannot be started automatically unless all its parents are active.

Similarly, a parent cannot be stopped automatically unless all its children are inactive.

You can use the GRT command to display resource relationships from the status monitor, the graphical monitor, and the
System Image List.

To relate a resource to other resources

1. Enter /RADMIN.R at the prompt.
The Resource Definition panel appears.

2. Enter S next to the resource class.
The resource list appears.

3. Enter R next to the resource that you want to relate.
The Existing Relationships List displays any relationships already defined for the resource.

4. Press F11 (Relate).
A selection list of the resource classes appears.
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5. Select the class of resource to which you want the selected resource to relate.
A list of all resources of that class in the system appears.

6. Enter C or P next to a resource to define it as a child or parent.
The updated list of resource relationships appears.

7. Press F3 (Exit).
The Existing Relationships List appears.

NOTE
You can enter R next to a resource to display its other relationships. If you want to break a relationship with a
resource, use the Unlink action codes.

Primary and Alternate Relationships
For each resource, you can define a primary relationship and an alternate relationship with other resources. During startup
and normal operation, the region uses the primary relationship. During a shutdown, the region uses the relationship that
is specified in the OPSYSIDS parameter group. The default is the primary relationship. You can override this value when
you issue the SHUTSYS and SHUTFORCE commands.

To access the list of parameter groups, enter the /PARMS shortcut.

Effect of Resource Relationships on Operations
Resource relationships affect systems operations in the following ways, depending on the resource operation modes:

NWM--Start a System That Contains Only Automated Resources

Start a System That Contains Only Automated Resources

During system startup, the region starts all the resources without parents first, then the children, level by level, until all
resources are started.

Resources are started subject to the availability requirements defined in the resource availability maps.

NWM--Stop a System That Contains Only Automated Resources

Stop a System That Contains Only Automated Resources

During system shutdown, the region stops its resources in an order that is the reverse of the startup sequence. The
resources are stopped level by level up the relationship tree.

NWM--Start a System That Contains Automated and Manual Resources

Start a System That Contains Automated and Manual Resources

The region starts resources in the same order, as when starting a system that contains only automated resources.
However, when it encounters a resource in the MANUAL or IGNORED operation mode, the region does not start the
resource or any of its children. The region starts all other automated resources. Manual resources are started manually.
Once a manual resource becomes active, the starting sequence continues with its children automatically.

The automated resources are started subject to the specified availability requirements.

NWM--Stop a System That Contains Automated and Manual Resources

Stop a System That Contains Automated and Manual Resources

The region stops the resources in the same order as when stopping a system that contains only automated resources.
However, when it encounters a resource in the MANUAL or IGNORED operation mode, the region does not stop the
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resource or any of its parents. The region stops all other automated resources. Manual resources are stopped manually.
When such a resource becomes inactive, the stopping sequence continues with its parents.

NOTE
 The SHUTFORCE command lets you stop all of the resources that are defined in an active system image,
irrespective of the operation mode. Before command stops the resources, it sets all MANUAL or IGNORED
operation modes to AUTOMATED operation modes.

Effect of a Resource Set to the OFF Operation Mode on a Relationship
The following illustration shows the effect that a resource set to the OFF operation mode has on a relationship. As a
comparison, the illustration also shows the effect of removing a resource definition from the relationship.

Staged Image Load and Shutdown
You want to stage your image load or shutdown so that an operator can confirm whether to continue at strategic points in
the process. Add USRCLS resources in the shutdown and startup relationship chain that run a simple WTOR process as
their activation and deactivation processing. Depending on the operator response to the WTOR, you can set the resource
to inactive or active, or can take other action. To set a default action, use the Timeout option.

System Load Balancing
In a multisystem environment, you can balance the load on the systems by moving the control of certain shared resources
from one system to another. The MV and MVT commands enable operators to perform that task. These commands
operate on resources in local system images, and shared system images (if your product supports them).
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How MV and MVT Commands Move the Operation of a Resource

During a move operation, the following actions occur:

1. If the operation mode of the resource is AUTOMATED, it is set to MANUAL.
2. The resource is stopped or inactivated in the current system.
3. Control of the resource is transferred to the target system depending on whether the resource is in a local system

image or shared system image.

For the resources in local system images:

NOTE
For a successful move operation on a local resource, the resource must also be defined in the target system
image.

1. The operation mode of the resource is set to OFF, removing the resource from the monitors. The current system no
longer has control of the resource.

2. The resource is activated on the target system (unless it is INACTIVE and AUTOMATED). You can override this
action, individually or for all resources.

3. The MANUAL override is removed, but not if the resource was INACTIVE and AUTOMATED, and you requested
activation.

4. The operation mode of the definition in the target system image is set to the value before Step 1. The status of the
resource is redisplayed under the target system image. The target system has control of the resource.

For the resources in shared system images:

1. The resource is activated on the target system (unless it is INACTIVE and AUTOMATED). You can override this
action, individually or for all resources.

2. The home system of the resource is changed to the target system. You can override this action, individually or for all
resources.

3. The MANUAL override is removed, but not if the resource was INACTIVE and AUTOMATED, and you requested
activation.

Define Shared Resources in Local System Images

For the MV and MVT commands to be successful, define the shared resources to the affected local system images.

NOTE
 If your product supports shared system images, you do not need to perform this procedure.

Follow these steps:

1. Define the required resources to the system image that is the primary control for those resources.
The resources are defined for normal operation.

2. Duplicate the relevant items to the system images that you want to include in the set of load sharing systems:
– Resource definitions
– Resource relationships
– Availability map
– Processes
Note: The MV and MVT commands use the specified class and name in a definition to identify the resource.
Duplication of the other information is optional.
The resources are defined to the load sharing systems.

3. Set the operation mode of the duplicate resource definitions to OFF.
These definitions are initially dormant.

4. If a resource is part of a service, specify all systems for that resource in the service definition.
The service is then able to track that resource as it is moved from system to system.

 1588



 Netmaster® Shared Content Library 12.2

Resource Definition Maintenance
You can browse, update, copy, and delete resource definitions from the resource list.

Notes:

• Resources of the INTNL class with names in the form xx(*) are dynamic APPC resources that provide communications
between regions. These resources are defined only for the duration of the APPC link. Do not change these resource
definitions.

• If you only want to hide a resource definition from the region, set the operation mode or monitoring activity to OFF. The
definition remains in the knowledge base but is not used.

During a copying operation, if an availability map or local process of the same name exists in the target system image, the
following actions occur:

• For an availability map, you are prompted to indicate whether you want to replace the existing map.
• For a local process, the existing process is not replaced.

Backing Up the RAMDB

NOTE
These topics apply to all products except SOLVE:FTS.

Database Maintenance

The method you select for performing database maintenance depends on the configuration of your regions and your
operations requirements.

Backup methods depend on whether your regions are:

• Unlinked, nonproduction regions
• Unlinked production regions
• Linked production and nonproduction regions

Back Up Unlinked Nonproduction Regions

To back up unlinked nonproduction regions

1. Stop the region.
2. Back up the database.
3. Restart the region.

Back Up Unlinked Production Regions

If the region cannot be shut down for database backup, we recommend that you back up unlinked production regions as
described here.

Follow these steps:

1. Create a duplicate region with its own knowledge base.

WARNING
Ensure that the databases of the duplicate region are not on the same DASD as the production region
databases.

Note: If the region supports shared system images, create the duplicate on a different system. You cannot link regions
that support shared system images if those regions are on the same system.
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2. Use the Link Region and Synchronize Database option (on the Multi-System Support Menu) to link the duplicate
region to the production region.
The databases of the production region are copied to the duplicate region.

3. (Optional) In the duplicate region, switch off console consolidation in the CCONSOLIDATN parameter group (shortcut /
PARMS).

4. Load an empty system image with no EventView rule set.
Note: The duplicate region does not perform any automation, it simply contains an up-to-date, mirror image of the
production databases.

5. When the backup is required, stop the duplicate region and perform the backup to tape.

NOTE
Any database updates that occur while the duplicate region is stopped are held by the staging file. The updates
are sent to the duplicate region when it is restarted.

Back Up Linked Regions

Each region contains a copy of the database of each linked region. Updates to any database are immediately propagated
to the databases of each linked region.

If backups to tape are required, and linked regions cannot be shut down, we recommend that you back up linked regions
as described here.

To back up linked regions

1. Create a duplicate region, and link it to the production region.
2. Stop the duplicate region, and perform the backup to tape.

NOTE
Any database updates that occur while the duplicate region is stopped are held by the staging file. The updates
are sent to the duplicate region when it is restarted.

EXPORTRM Utility -- Export Definitions

The EXPORTRM utility exports one of the following types of definitions:

• A system image with the included resource definitions
• A service image with the included service definitions
• An EventView rule set with the included rules
• A class of common components

The utility does not support the selection of individual definitions.

The export data set must exist as a sequential file with a record length of at least 80 characters. You can use DISP=MOD
to append multiple exports to a single data set.

This utility has the following format:

EXPORTRM DSNAME=data_set_name [DISP=MOD]

       {[OPT=IMAGE SYS=system_image_name VER=version] |

        [OPT=SERVICE VER=version] |

        [OPT=RULESET RULESET=rule_set_name] |

        [OPT=COMMON TYPE=component_type [VER=version]] }

DSNAME=data_set_name
Specifies the name of the export data set.
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DISP=MOD
Appends the exported definitions to a data set that already has data. By default, the utility overwrites existing
data.

NOTE
You can export only one type of component on each execution of the utility. With DISP=MOD, you can
include the data from multiple executions of the command in the same data set.

OPT=IMAGE
Exports the specified system image and its resource definitions.
SYS=system_image_name

Specifies the name of the system image.
VER=version

Specifies the version of the system image.
OPT=SERVICE

Exports the specified service image and its service definitions.
VER=version

Specifies the version of the service image.
OPT=RULESET

Exports the specified rule set and its rule definitions.
RULESET=rule_set_name

Specifies the name of the rule set.
OPT=COMMON

Exports the specified components.
TYPE=component_name

Specifies one of the following types of components:

• AFILT for the Alert Monitor filters
• ATTR for the display attribute tables
• CCPROF for the Consolidated Console profiles
• CMD for the command definitions
• GPROCESS for the global processes (Use VER to specify a version other than 0001.)
• ICON for the icons
• ICONPANL for the icon panel definitions
• MACRO for the macro definitions
• PROFILE for the user profile definitions
• PROMPT for the field prompt lists
• RESGRP for the resource groups
• SFILT for the Status Monitor filters

Example: Export a System Image

This example exports a system image to the CO001.SOP001.KB251110 data set. If the data set contains data, the data is
overwritten.

EXPORTRM DSNAME=CO001.SOP001.KB251110

         OPT=IMAGE SYS=SYS001 VER=0001

Example: Export Status Monitor Filters
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This example exports the Status Monitor filters to the same data set used in the previous example, appending the new
data.

EXPORTRM DSNAME=CO001.SOP001.KB251110 DISP=MOD

         OPT=COMMON TYPE=SFILT

IMPORTRM Utility -- Import Definitions

The IMPORTRM utility imports definitions in a data set to the knowledge base. The data set contains definitions exported
by the EXPORTRM utility.

This utility has the following format:

IMPORTRM DSNAME=data_set_name

         MODE={REPLACE|OVERLAY|MERGE}

DSNAME=data_set_name
Specifies the name of the export data set.

MODE={REPLACE|OVERLAY|MERGE}
Specifies how the imported definitions are applied in the RAMDB knowledge base.

• REPLACE deletes the relevant existing definitions in and copies the imported definitions to the knowledge
base.
For example, while importing Version 0001 of the SYS001 system image that exists in the knowledge base,
the utility deletes the entire existing image and copies the imported image.

• OVERLAY adds definitions that do not exist and updates existing definitions. This mode does not delete
existing definitions.

• MERGE adds definitions that do not exist. This mode does not affect existing definitions.

Reporting on Your RAMDB

NOTE
This topic applies to all products except SOLVE:FTS.

About Reporting

The reporting facility lets you search your knowledge base by specifying certain criteria to retrieve any definitions that
match those criteria. For example, you want to change a macro and you want to find out whether the change affects other
parts of your region.

You can also update the retrieved definitions. For example, you want to change all references to a macro. You can search
for the macro and can retrieve the relevant definitions, including the processes that reference the macro. You can then
update those processes to refer to the required macro.

The following report formats can be generated:

List
Provides a selection list of output in summary form.

Print
Prints detailed information.
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Generate a Report

A report is generated by performing a search with specified criteria.

Follow these steps:

1. Enter /ASADMIN.R at the prompt.
The Reporting menu appears.

2. Enter one of the following options at the prompt for the type of report:
B

displays the output as a selection list with summary information from which you can browse, update, or copy.
P

prints the output with detailed information.
The Lists panel appears.

3. Enter S next to the search criteria that you want.
Each criteria selection displays a panel for you to specify search parameters. See the following sections for a
description of how to specify the search parameters for the criteria you have chosen.

NOTE
To get more information about the type of search it performs, enter I next to any of the listed criteria.

Search for Macros

The macro search lets you retrieve macros that satisfy specified criteria. The Search for Macro panel specifies the criteria
for the search.

Follow these steps:

1. Specify one or more search parameters using the following fields:
Macro Name

Specifies a macro name or a mask. For example, *VAR* specifies macro names that contain VAR.
NCL Procedure

Specifies the name of an NCL procedure or a mask. For example, $RMMC2* specifies NCL procedure names
that begin with $RMMC2.

Macro Description
Specifies a string of text that you want to search for in macro descriptions.

2. Press F6 (Action).
The output is printed or listed depending on what type of report you specified.

Search for Message Rules

The message rule search lets you locate all message rules that match the specified criteria. The Search for Message Rule
panel specifies the criteria for the search.

NOTE
The fields do not support masks. For example, using IEC03* as the rule ID does not retrieve all rules with IDs
that begin with IEC03. Instead, the criterion retrieves only those rules with message texts that have a first word
of IEC03*. The asterisk (*) is interpreted as a real character, not a wildcard.

Follow these steps:

1. Specify one or more search parameters using the provided fields.
The fields are a subset of the fields that are displayed when you define message rules.

NOTE
For a description of the fields, press F1 (Help).
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2. Press F6 (Action).
The output is printed or listed depending on what type of report you specified.

Search for Processes

The process search lets you locate all processes that match the specified criteria and the definitions in the knowledge
base where the processes are referenced. Processes are referenced in availability maps, resource definitions, or
message rules. The Search for Process panel specifies the criteria for the search.

Follow these steps:

1. Specify one or more search parameters using the following fields.
System Name

Specifies the name of a system image.
Version

Specifies the version of the system image.
Process Name

Specifies the name of a process or a mask. For example, DISP* specifies process names that begin with DISP.
Process Description

Specifies a string of text that you want to search for in process descriptions.
Note: We recommend that you specify a system name and version when performing the process search.

2. Press F6 (Action).
The output is listed or printed depending on the type of report you specified.

How You Use Your Search Output

If you have chosen to list the output of your search, you can browse, update, or copy any entry in the selection list. You
can also issue SORT, LOCATE, and EXPORT commands to help you view and find information in the list.

If you have chosen to print your search output, you can hold the output and view it online before printing.

NOTE
For information about using the print services manager, see Administrating.

Sort Your Output

You want to sort the output of your search.

Follow these steps:

1. Enter SORT ? at the prompt.
A list of sort criteria appears.

2. Enter the number of the sort criterion you want at the prompt.
The search selection list is primed with the SORT command and the selected criteria.

3. Press Enter.
The list is sorted.

Locate Output

You can use the LOCATE command to find specific entries in your search selection list. The command is performed on the
field on which you sorted.

Example: Find a Process
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To find the process $PROC01 in your search selection list

1. Enter SORT $RM00NAME at the prompt to sort the list by the object name.
2. Enter L $PROC01 to locate the specified process.

Export Output

In addition to the SORT and LOCATE commands, you can export an entire list to a sequential file.  The EXPORT
command sends search results to a sequential (flat) file that can then be imported (IMPORT) into a different RAMDB via
the /RAMUTIL panel.
To export a list, use the following syntax: EXPORT dataset_name.

IMPORTANT
This data set must already exist as a sequential file with a record length of at least 80 characters.

Defining Macros

NOTE
This topic applies to all products except SOLVE:FTS.

Understanding Macros

A macro is an NCL procedure that is used to construct process steps. Sample macros are provided, but you can also write
your own NCL procedures and use them as macros. Your NCL procedure must be manually distributed to linked regions.
To enable the system to recognize an NCL procedure as a macro, register the macro.

NOTE
For more information about using macros, see Using.

NCL Procedures as Macros

A typical NCL procedure to be used as a macro must have the following features:

• Contain a brief description of the purpose of the procedure.
• Display panels that allow users to browse or change certain parameters that the procedure uses. These parameters

are displayed when a user applies the P (Parameters) action.
• Perform the required function when a process executes the macro.
• Return a code that a user can test to determine the processing requirements for later process steps.

The following macro template procedures are provided in CC2DEXEC for you to customize to suit your requirements:

• $RMMC00S, which executes macro actions
• $RMMC00D, which handles parameter definitions

How to Customize the $RMMC00S Macro Template

Set the value of #RMMACRO (the macro name), then customize the subroutines that the following labels introduce:

• SHORTDESC (optional)
• LONGDESC (optional)
• PARMHELP (optional)
• EXECMACRO (mandatory)

Further customization can be performed, but these ones are the recommended minimum changes to the $RMMC00S
template.
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NOTE
For some examples of how this template is used, see other $RMMCnnS members in the CC2DEXEC data set.

How You Customize the $RMMC00D Macro Template

If you want parameter validation to work correctly, customize the subroutines under the following labels:

• PINIT
• PSET
• PSAVE
• VMANDATORY

Further customization can be performed, but these changes are the recommended minimum to the $RMMC00D template.

Note: For some examples of how this template is used, see other $RMMCnnD members in the CC2DEXEC data set.

Macro Registration and Maintenance

To enable an NCL procedure to be used as a macro, register the macro by creating a macro definition for the procedure.
Use the Macro Definition panel to define and maintain macros.

Access Macro Definitions

To access macro definitions, enter /ASADMIN.M at the prompt.

The Macro List appears.

Add Macro Definitions

To add a macro definition

1. From the Macro List, press F4 (Add).
The Macro Definition panel appears.

2. Complete the following fields:
Macro

Specifies the name of the macro.
NCL Procedure

Specifies the NCL procedure that this macro represents.
Press F3 (File).
The macro definition is saved.

NOTE
You can later update a macro definition so that it points to a different NCL procedure. The NCL Procedure field is
the only field on the panel that can be updated.

Macro Definition Panel

The Macro Definition panel records macro details and identifies the NCL procedure represented by the macro. Depending
on the operation, some or all of the fields on this panel can be modified.

NOTE
For information about the fields, press F1 (Help).
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Defining Automation Services Commands

NOTE
This topic applies to all products except SOLVE:FTS.

Automation Services Commands

A command is an NCL procedure that performs specific processing. Automation Services comes with a predefined set of
commands.

The commands can be generic or can apply to a class, to a type within a class, or to a specific resource or service. A
more specific command has precedence over a less specific command.

You can define your own commands to perform site-specific processing by writing an NCL procedure and associating it
with a command definition. Supplied command definitions can be modified to suit your requirements.

To execute commands programmatically from a batch process, exit procedure, console, or external application, use the
$RMCALL API procedure.

Command Registration and Maintenance

Automation Services does not recognize commands unless they are registered by using the command definition facility.

Use this facility to register your own command definitions and to maintain command definitions supplied with Automation
Services.

Access Command Definitions

To access command definitions, enter /ASADMIN.C at the prompt.

The Command List appears. This panel displays the following information:

• List of all of the commands that are currently defined
• Class and type of resource or service to which each command applies

ALL, ALL-X, INC, and NONE are special classes.

NOTE
For more information, press F1 (Help).

• Description of the command

Add and Maintain Command Definitions

The command definition facility provides the following panels for you to specify information about commands:

• Command Details
• Prompting, Confirmation and Validation

To add a command definition

1. Enter /ASADMIN.C at the prompt.
The Command List appears.

2. Press F4 (Add).
The Command Details panel appears.

3. Complete the fields as required.
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NOTE
For more information, press F1 (Help).

1. (Optional) Press F8 (Forward).
The Prompting, Confirmation and Validation panel appears.

2. (Optional) Complete the fields as required.
3. Press F3 (File).

The command definition is saved.

NOTE
If you want to define a line command, the name can only be three characters long.

Command definitions can also be browsed, updated, copied, or deleted from the Command List panel.

Command Details

The Command Details panel specifies the following information:

• The name and description of the command
• Whether the command applies to a class, a type in a class, or a specific resource or service

Note: For duplicate commands, the region applies the command according to their scope. For example, the A
command with the class scope of SNA takes precedence over the A command with the class scope of ALL-X.

• The user ID under which the command executes
• Whether the command is executed on remote or local region
• The name of the NCL procedure that processes the command, and the names of any parameters that are passed to

this procedure

Example: Command Details Panel

This example shows a Command Details panel in Browse mode.

NOTE
For more information, press F1 (Help).

PROD1-------------- Automation Services : Command Details -----------$$CMD-0000

Command ===>                                                    Function=BROWSE

- Command Identification and Scope --------------------------------------------

|                                                                             |

| Name ... A          Description ... Activate a Resource                     |

|                                                                             |

| Class ...+ ALL      Type ..........              Name ..                    |

|                                                                             |

-------------------------------------------------------------------------------

- Execution Details ----------------------------------------------------------|

|                                                                             |

| Command Userid ..+ *      Execute on Remote? ... YES (YES or NO)            |

|                                                                             |

| NCL Procedure .... $RMCONS LCMD=A SYSNAME=&ZRMDBSYSNAME                     |

|                                   VERSION=&ZRMDBVERSION                     |

|                                   CLASS=&ZRMDBCLASS                         |

|                                   NAME=&ZRMDBNAME                           |

|                                                                             |

| Web Action ....... JAVA:com.ca.syd.statusmonitor.gui.StatusMonitorConfirmCo |

|                    mmandHandler                                             |
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-------------------------------------------------------------------------------

Command Prompting, Confirmation, and Validation

The command Prompting, Confirmation and Validation panel is used to specify the following information:

• Whether the user is prompted and the type of prompting if parameters required by the command are not supplied.
• Whether confirmation is required before the command is executed and the name of the (optional) confirmation exit

procedure.
• The name of the (optional) validation exit procedure that validates the command parameters.

Example: Prompting, Confirmation and Validation Panel

This example shows the panel in Browse mode.

NOTE
For more information, press F1 (Help).

 -------- Automation Services : Prompting, Confirmation and Validation ---------

 Command ===>                                                    Function=BROWSE

 . Prompting ------------------------------------------------------------------.

 |                                                                             |

 | Type of Prompting Required ... RESOURCE  (SYSTEM, RESOURCE or NONE)         |

 |                                                                             |

 | SYSTEM   prompts for System Name and Version if not provided                |

 | RESOURCE prompts for System Name, Version, Class and Name if not provided   |

 | NONE     defaults to the local System Name and Version if not provided      |

 ’-----------------------------------------------------------------------------’

 . Confirmation ---------------------------------------------------------------.

 |                                                                             |

 | Does This Command Require Confirmation? ... YES  (YES or NO)                |

 | Confirmation Exit ...                                                       |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

 . Validation -----------------------------------------------------------------.

 |                                                                             |

 | Validation Exit .....                                                       |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

  F1=Help      F2=Split     F3=Exit      F4=Edit

  F7=Backward               F9=Swap                  F11=Panels

How You Define Your Own Commands

You can define your own commands to perform specialized processing. The process has the following stages:

1. Write an NCL procedure that performs the processing that you want your command to perform.
2. Register the command to Automation Services.
3. Manually distribute the procedure to linked regions or place it in a shared library, accessible to all systems.

You can register different versions of a command with the same name. Automation Services executes the version that
best fits the resource or service the command is applied to.
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For example, you can register two versions of a command with the name Z, where version one applies to all resources,
and version two applies to started tasks only. When the Z command is applied to a started task, Automation Services
executes version two of the command.

How You Code Your NCL Procedure

Code your NCL procedure to set RETCODE=0 to indicate successful completion -- a non-zero return code indicates a
processing failure. You can return a message from the procedure by setting the &SYSMSG variable.

NOTE
For more information about NCL programming, see Network Control Language Programming and  Network
Control Language Reference.

Commands That Execute in Remote Regions

If a command relates to a resource or service in a remote region, you can set the Execute on Remote? field to YES. The
NCL procedure that is associated with the command then executes in the remote region.

If the command requires a presentation space, set the Execute on Remote? field to NO. In this case, your NCL procedure
must extract data from the remote region and present it in the local region. The name of the region where the data is
sourced is stored in the variable ZRMCMDLINK.

Variables Available to a Command NCL Procedure

The following variables can be used in an NCL procedure that is associated with a command, to pass data:

ZRMSYSNAME
Contains the name of the system to which the command applies.

ZRMVERSION
Contains the version number of the system to which the command applies.

ZRMCMDUSERID
Contains the user ID of the person who issued the command.

ZRMCMDLINK
Contains the name of a link (which is, in fact, the ACB name of the target region) that routes a command to a
region. If you are not routing the command to a different region, the ZRMCMDLINK variable contains the ACB
name of the current region.

ZRMCMDPARMS
Contains any user-specified command parameters. Parameters are in the format parameter=value. Spaces
separate the parameters. This variable enables you to override default values.

ZRMDB*
Are knowledge base variables. If the command applies to a definition in the knowledge base, the command
procedure needs access to relevant values in knowledge base variables. One or more of the following four
variables is likely to be required:
ZRMDBSYSNAME

Contains the name of the system image where a resource or service is defined.
ZRMDBVERSION

Contains the version number of the system image where a resource or service is defined.
ZRMDBCLASS

Contains the class name of the resource or service to which the command applies.
ZRMDBNAME

Contains the name of the resource or service to which the command applies.
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ZRMST*
Are status variables. If the command applies to a defined resource or service, the command procedure needs
access to relevant values stored in status table variables.

ZMSG*
Are message variables. If the command executes in response a particular message, the command procedure
needs access to relevant values stored in message variables.

Customizing Attribute Tables
NOTE
This topic applies to all products except SOLVE:FTS.

Display Attribute Tables

Display attribute tables list the following information:

• The range of possible logical states for resources and services
• The display attributes that the status and graphical monitors use to show the logical state of resources and services

Edit a Display Attribute Table

To edit and customize the information in these tables

1. Enter /ASADMIN at the prompt.
The Administration Menu appears.

2. Select option A - Display Attribute Tables.
The Panel Display List appears.

3. Select the table that you want to edit.
The table appears.

4. Press F4 (Edit), and edit the attributes.
5. Press F3 (Exit).

The changes are saved.

WARNING
When you change a display attribute table, this change is not reflected immediately. Changes are applied to
individual resources and services when an event arrives that forces an update of the resource or service status.
This process can result in a monitor displaying a mixture of old and new attributes. To avoid this situation, issue
the CHECKALL command from the resource or service monitor immediately after changing the display attributes
tables. This command forces the generation of events for all resources and services, and all status displays are
updated.

Logical State Attributes Table

The Logical State Attributes Table displays the attributes that the status and graphical monitors use to show the logical
states of resources and services. The logical state of a resource or service is derived from the values in the Automated
and Manual Mode display attribute tables.

The display attributes used in this table are as follows:

• Severity ranking
• Intensity
• Color
• Highlighting

Example: Logical State Attributes Table
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This example shows a logical state attributes table:

 PROD-------- Automation Services : Logical State Attributes Table --$$ATTR-0000

 Command ===>                                                    Function=BROWSE

            .-----------+------+-----------+-----------+-----------.

            | STATE     | RANK | INTENSITY | COLOR     | HIGHLIGHT |

            +------------------------------------------------------+

            | UNKNOWN   | 001  | LOW       | WHITE     | NONE      |

            | INERROR   | 002  | HIGH      | WHITE     | REVERSE   |

            | FAILED    | 003  | LOW       | RED       | NONE      |

            | ATTENTION | 004  | LOW       | PINK      | NONE      |

            | DEGRADED  | 005  | LOW       | YELLOW    | NONE      |

            | PENDING   | 006  | LOW       | TURQUOISE | NONE      |

            | STARTING  | 007  | LOW       | BLUE      | NONE      |

            | STOPPING  | 008  | LOW       | BLUE      | NONE      |

            | OK        | 009  | LOW       | GREEN     | NONE      |

            ’-----------+------+-----------+-----------+-----------’

To display resources with a logical state of INERROR in red and reverse video at high intensity, you assign the following
values:

• INTENSITY is HIGH.
• COLOR is RED.
• HIGHLIGHT is REVERSE.

NOTE
Your region uses the blinking highlight attribute to display a resource when an automated action is being
performed on the resource. We recommend that you do not use the BLINK highlight attribute.

Logical State Attributes and SNA Network Summary Display

Valid for NetMaster NA

Color coding of the summary display also corresponds to the logical state attributes table. ACTIVE and INACTIVE, which
do not appear in the table, assume the color of the OK state.

Automated Mode Attributes Table

Valid for NetMaster FTM, NetMaster NA, SOLVE:Operations Automation, and SOLVE:Operations Automation for
CICS

The Automated Mode Attributes Table lists the logical states that are assigned to resources and services in Automated
mode. The logical state is based on a combination of the mode, the desired state, and the actual state. The valid logical
states are listed in the Logical State Attributes Table.

The logical states in this table are set to describe the condition. For example, the actual state of a resource is INACTIVE
and the desired state is ACTIVE. In automated mode, Automation Services tries to bring the actual state to ACTIVE. To
indicate that the resource is in the process of becoming active, use the PENDING logical state.

Using the settings in the previous Logical State Attributes Table example, a resource that is PENDING is displayed in low
intensity turquoise.

Example: Automated Mode Attributes Table

This example shows an Automated Mode Attributes Table.
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 PROD-------- Automation Services : Automated Mode Attributes Table -$$ATTR-0000

 Command ===>                                                    Function=BROWSE

                   .-----------+---------------------------.

                   |           |      DESIRED STATE        |

                   | ACTUAL    +-------------+-------------+

                   | STATE     | ACTIVE      | INACTIVE    |

                   +---------------------------------------+

                   | ACTIVE    | OK          | PENDING     |

                   | STARTING  | OK          | INERROR     |

                   | STOPPING  | INERROR     | OK          |

                   | DEGRADED  | DEGRADED    | OK          |

                   | INACTIVE  | PENDING     | OK          |

                   | FAILED    | FAILED      | INERROR     |

                   | UNKNOWN   | UNKNOWN     | UNKNOWN     |

                   ’-----------+-------------+-------------’

Manual Mode Attributes Table

The Manual Mode Attributes Table lists the logical states that are assigned to resources and services in manual mode.
The logical state is based on a combination of the mode, the desired state, and the actual state. The valid logical states
are listed in the Logical State Attributes Table.

The logical states are set in this table to describe the condition. For example, the actual state of a resource is INACTIVE
and the desired state is ACTIVE. In manual mode, the operator is required to act. Automation does not take place to bring
the actual state of the resource to ACTIVE (to satisfy the desired state). Therefore, use the ATTENTION logical state to
indicate to the operator that action is required.

Using the settings in the previous Logical State Attributes Table example, a resource with a state of ATTENTION is
displayed in low intensity pink.

Example: Manual Mode Attributes Table

This example shows a Manual Mode Attributes Table.

 PROD--------- Automation Services : Manual Mode Attributes Table ---$$ATTR-0000

 Command ===>                                                    Function=BROWSE

                   +-----------+---------------------------+

                   ¡           ¡      DESIRED STATE        ¡

                   ¡ ACTUAL    +-------------+-------------+

                   ¡ STATE     ¡ ACTIVE      ¡ INACTIVE    ¡

                   +-----------+-------------+-------------+

                   ¡ ACTIVE    ¡ OK          ¡ ATTENTION   ¡

                   ¡ STARTING  ¡ OK          ¡ ATTENTION   ¡

                   ¡ STOPPING  ¡ ATTENTION   ¡ OK          ¡

                   ¡ DEGRADED  ¡ ATTENTION   ¡ ATTENTION   ¡

                   ¡ INACTIVE  ¡ ATTENTION   ¡ OK          ¡

                   ¡ FAILED    ¡ ATTENTION   ¡ ATTENTION   ¡

                   ¡ UNKNOWN   ¡ UNKNOWN     ¡ UNKNOWN     ¡

                   +-----------+-------------+-------------+
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SNA Resource Logical State Normalization Table

Valid for NetMaster NA

The SNA Resource Logical State Normalization Table lists the logical states that are assigned to individual SNA
resources. The logical state is based on a combination of the desired state and the actual state. The logical state for each
SNA resource can be either OK or NOTOK.

Only an SNA group that has a threshold for calculating the logical state of the group uses this state normalization table.
The table lets you classify the resources in a group into two logical states: OK and NOTOK, and the threshold is then used
to assign the logical state of the SNA group.

Set the appropriate logical states that describe the situation. For example, if the actual state is INACTIVE and the
specified desired state is ACTIVE, then the logical state of the SNA resource is NOTOK.

Example: SNA Resource Logical State Normalization Table

This example shows the settings on the SNA Resource Logical State Normalization Table panel:

 --- Automation Services : SNA Resource Logical State Normalization Table ------

 Command ===>                                                    Function=BROWSE

 

 

                      .-----------+---------------------.                       

                      |   SNA     |    SNA RESOURCE     |                       

                      | RESOURCE  |    DESIRED STATE    |                       

                      |  ACTUAL   +----------+----------+                       

                      |  STATE    | ACTIVE   | INACTIVE |                       

                      +---------------------------------+                       

                      | ACTIVE    | OK       | NOTOK    |                       

                      | STARTING  | OK       | NOTOK    |                       

                      | STOPPING  | NOTOK    | OK       |                       

                      | DEGRADED  | OK       | NOTOK    |                       

                      | INACTIVE  | NOTOK    | OK       |                       

                      | FAILED    | NOTOK    | NOTOK    |                       

                      | UNKNOWN   | NOTOK    | NOTOK    |                       

                      '-----------+----------+----------'                       

 

 

 

 

  F1=Help      F2=Split     F3=Exit      F4=Edit                                

  F7=Backward               F9=Swap                  F11=Panels                 

Use Global Variables to Map Logical States for OPS/MVS Resources
The display attribute tables, as described above, allow for different combinations of actual state, desired state, and
automation mode for various resources, including those from OPS/MVS . However, some OPS/MVS resources have
states that are not supported by the display attribute tables. OPS/MVS formally recognizes three states - UP, DOWN, and
UNKNOWN - and allows them to be mapped to aliases, which are in turn used by resource tables to map other states.
NetMaster accesses all of the mappings for the three states and translates them to ACTIVE, INACTIVE, and UNKNOWN;
the display attribute tables can then manage any state that maps to one of the three NetMaster states. Two OPS/MVS
states do not map to a NetMaster state: DOWNFAIL and TIMEOUT.  To ensure that the Resource Monitor correctly
displays OPS/MVS resources in these states, use global variables to map the logical states. Use the following format to
set the logical state values:
GLBL$RM.current_state.desired_state.mode
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Example:

The sample code below illustrates the use of $GLBL in the NMINIT member to map a current state of DOWNFAIL, a
desired state of ACTIVE, and a mode of AUTOMATED to the FAILED logical state .

$GLBL $RM.DOWNFAIL.ACTIVE.AUTOMATED FAILED

Similarly, to map the same logical state, but for any mode, use the # character, as illustrated here:

$GLBL $RM.DOWNFAIL.ACTIVE.# FAILED

Or to map the current DOWNFAIL state to the INERROR logical state, for any desired state and any mode, use the #
character as follows:

$GLBL $RM.DOWNFAIL.#.# INERROR

This use of $GLBL causes any current state of DOWNFAIL to set a logical state of INERROR irrespective of the value of
either the desired state or the mode. In addition, when using the # character, keep in mind that more specific $GLBL value
sets take precedence over more generic sets. For example:

$GLBL $RM.DOWNFAIL.ACTIVE.AUTOMATED FAILED

takes precedence over:

 $GLBL $RM.DOWNFAIL.ACTIVE.# ATTENTION.

NOTE
For more details on using global variables, refer to the "Using Global Variables" section of the  OPS/
MVSdocumentation.

Customizing the Status Monitor Display Format

NWMFS--exception

NOTE
These topics apply to all products except SOLVE:FTS.

Status Monitor Display Formats

A status monitor display format determines what information is displayed on the status monitor.

Default formats are supplied. You can modify the default formats or can set up other formats to suit your requirements.

Users can select a format by issuing the FORMAT command when viewing the status monitor. They can also update their
user profile to set a default format.

Status Monitor Views

The monitors in various products use the status monitor technology. These product-specific monitors are known as views.
The following list shows supported views:

CICS
Provides the CICS Resource Monitor view.
Multi-column display support: Yes

FILETRAN
Provides the File Transfer Resource Monitor view.
Multi-column display support: No
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FTMON
Provides the Active File Transfer Monitor view.
Multi-column display support: No

IPNODE
Provides the IP Node Monitor view.
Multi-column display support: No

IPRSC
Provides the IP Resource Monitor view.
Multi-column display support: No

PRINTER
Provides the Printer Monitor view.
Multi-column display support: Yes

RESOURCE
Provides the Resource Monitor view.
Multi-column display support: Yes

SERVICE
Provides the Service Monitor view.
Multi-column display support: Yes

TAPE
Provides the Tape Drive Monitor view.
Multi-column display support: Yes

Multi-column Displays

Some of the views support multi-column displays (up to five columns).

In the one-column display, each line shows one managed item. In the two-column display, each line shows two managed
items. In the maximum five-column display, each line shows the status of five managed items.

The applied status monitor display format determines the information that is shown in each display column. Default
formats are supplied for each of the column displays, but you can define your own formats.

Create a Status Monitor Display Format

You can create format definitions to customize what information is displayed on the status monitor.

Follow these steps:

1. Enter /ASADMIN.L at the prompt.
The List Definition List appears.

2. Press F4 (Add).
The List Description panel appears.

NOTE
You can also use the C action code to open a copy of an existing display format definition that you can
modify.

3. Complete the following fields:
Appl ID

Specifies the ID of the application to which the list belongs. Ensure that the value is $RM.
List Type

Specifies the type of list. Ensure that the value is PRIVATE.
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Userid
Specifies the name of the view. If you are building a format for a view and the view supports multi-column
displays, append a number (from 1 to 5) to COLUMNS. The number identifies the display for which the format is
created (for example, COLUMNS1 for a one-column display). (COLUMNSn is the user that owns the format.)

List Name
Specifies the name of the format.

Description
Describes the format.

Service Procedure
Specifies the name of an NCL procedure. The procedure executes when displaying a list using this definition.
Enter NONE.

Entry Msg Position
Specifies the column in which extended display starts.

Entry Msg Length
Specifies the width of the extended display as follows:

• If you want the extended display to be of a specific width, specify the width in columns.
• If you want to allow the width to extend to the end of the screen, leave the field blank.
• If you do not want to show the extended display, specify 0.

NOTE
Do not change the value of the other fields.

Press F8 (Forward) three times.
The List Format panel appears. The panel provides a text editor window.

4. By using the text editor, enter column headings and variables to specify the information to display on the status
monitor.

5. Press F3 (File).
The format is created.

Example: Add an ALLFLDS Format

This example shows the completed List Description panel for the ALLFLDS format.

 PROD--------------------- CAS : List Description -------------------Page 1 of 4

 Command ===>                                                       Function=Add

 Appl ID ..............+ $RM

 List Type ............. PRIVATE   (PUBLIC or PRIVATE)

 Userid ................ COLUMNS1  (Userid if PRIVATE)

 List Name ............. ALLFLDS_

 Description ........... All status fields monitor format

 Title ................. __________________________________________________

 Status ................ ACTIVE__        Group ..............+ ____________

 Service Procedure ..... NONE____        Data Source ......... ____________

 Get All Entries? ...... YES             Exit Name ........... ________

 Add Allowed? .......... YES             Help Name ........... ____________

 Default Mnemonic ...... B__             Select Mnemonic ..... S__

 Entry Msg Position .... 33_             Entry Msg Length .... ___

 Present Empty List? ... YES             Auto Refresh Rate ... _____

                                         Heading Sub Char .... ___
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 Comments .............. __________________________________________________

                         __________________________________________________

                         __________________________________________________

                         __________________________________________________

  F1=Help      F2=Split     F3=File      F4=Save

               F8=Forward   F9=Swap                               F12=Cancel

Specify the Status Monitor Display Format

Specify the status monitor display format on the List Format panel.

The following list gives the widths for the five different column displays:

One-column display 75 characters
Two-column display 35 characters
Three-column display 21 characters
Four-column display 15 characters
Five-column display 11 characters

Each column contains five extra positions at the beginning to allow for the command input field. For example, for a one-
column display, the width of the format is 75 characters, representing positions 6 through 80 of the status monitor.

For each type of information you want to display on the status monitor, specify a static heading and a variable that
contains the required information.

Follow these steps:

1. From the List Format panel, specify the headings. A heading can be up to ten lines. These lines are known as heading
lines.

2. Specify the corresponding variables beneath the heading lines. Specify the variables in a single line, which is known
as an entry line.
If the name of a variable is longer than the data to be displayed, create a shorter alias for the name.

Status Monitor Headings

A heading describes the information being displayed under it. Type the headings as you would like them to appear on the
status monitor. A heading can contain up to ten lines of text.

Status Monitor Variables

The variable contains the information that you want to display. You can use the following variables: &ZRMSTrdf_column.

rdf_column
Is the name of a column in Relational Data Framework that OPS/MVS provides.

NOTE
For other variables, press F1 (Help) on the List Format panel.

In addition, you can use the following special variables:

&ZRMSTNRMCLDS
Contains the:
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• Subclass name for USRCLS class resources
• SNA group type for SNAGRP class resources
• Class name for services and other resources

&ZRMSTOVRFLAG
Contains the flag that identifies the status overrides applied.

&ZRMSTXNAME
Contains the resource name. If the resource has an accompanying extended display, the name is prefixed with a
plus sign (+).
If the display format hides extended displays, this variable enables you to identify the existence of an extended
display. You can view the display by entering S next to the resource.

Create Shorter Aliases for Variable Names

The name of a variable can sometimes be longer than the displayed data. You can enter a shorter name and then make
that shorter name an alias of the actual name.

Follow these steps:

1. From the List Format panel, press F5 (Fields).
The List Entry Line Fields panel appears.

2. The Entry Line Field column contains the variable name that you specified in the display format. Type the
corresponding real variable name under the Real Field heading.

3. After you have created the aliases, you can perform one of the following actions:
– If you want to save the format and to exit the format definition panels, press F3 (File).
– If you want to save the format and to remain on the List Entry Line Fields panel, press F4 (Save).
– If you want to return to the List Format panel, press F5 (Format).

Extended Displays

When extended displays are active, they overwrite the last portion of a formatted display screen. The following fields on
the List Description panel (Page 1 of the format definition panels) determine starting position and the width of an extended
display:

• Entry Msg Position
• Entry Msg Length

With a multiscreen display format, extended displays affect the first screen only.

Multiscreen Display Format

You can create a multiscreen status monitor display. A multiscreen display can have up to ten screens, enabling you to
display more information. The screens can be accessed by pressing the F11 (Right) or F10 (Left) function keys from the
status monitor.

Example: Definition for a Two-screen Display Format

This example contains two screens. Lines 0001 and 0002 define the first screen, and lines 0003 and 0004 define the
second screen.

 PROD------------------------ CAS : List Format ---------------------Page 4 of 4

 Command ===>                                   Function=Browse Scroll ===> CSR

 Appl ID ... $RM      Type.Userid ... PRIVATE.COLUMNS1       Name ... DSPFMT2P
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 LINE ----+----10---+----20---+----30---+----40---+----50---+----60---+----70---

 **** ****************************** TOP OF DATA *******************************

 0001 System   Class    Resource     Desired  Actual     Mode       Logical   Ov

 0002 &SYSNAME &CLNO    &NAME        &DSTST   &PHYST     &CURMODE   &NRMST    &O

 0003 Resource      Current Mode Reason

 0004 &NAME         &ZRMSTMODECU0

 **** ***************************** BOTTOM OF DATA *****************************

Maintaining Prompt Lists
NOTE
These topics apply to all products except SOLVE:FTS.

Prompt Lists

You can enter a question mark (?) in any prompted field to display a prompt list (that is, a list of valid values for the field).
An authorized user can update these prompt lists if necessary.

Access Prompt Lists

To access the field prompt lists, enter /ASADMIN.P at the prompt.

The Field Prompt List displays descriptions of all prompted fields, in alphabetical order.

Add a Value to a Prompt List

You can add a generic entry that helps users specify an appropriate value in a field.

Follow these steps:

1. Enter /ASADMIN.P at the prompt.
The Field Prompt List appears.

2. Enter S or V next to the Field Prompt Description to which you want to add a value.
The Field Prompt Entry List appears, displaying the existing values in the list.

3. Press F4 (Add).
The Field Prompt Entry Definition panel appears.

4. Enter the fields as required. Use variables, a string of less-than characters (<), or a string of greater-than characters
(>) to define resource-specific details such as the resource name. You can also use the underline character (_) to
define variables.
Press F4(Save).
The new value is saved.

Use of Variables

Variables in a prompt list entry take on their values when you select the entry for the field. You can disable variable
substitution if you want the variable to appear in the field, not the value of the variable. Variable substitution can be
disabled for variables with the formats &ZRM* and &ZMSG*.

To disable variable substitution, replace the ampersand (&) in front of the variable name with the underline character (_).
For example, if you specify _ZRMDBNAME in a prompt list entry and select the entry for the field, &ZRMDBNAME is
displayed in the field.
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Use of Less-than Signs (<) to Represent a Left-justified, Fixed-length Variable Field Value

Some messages contain left-justified, fixed-length fields for resource names. If the name is not the right length, the name
is left justified. To handle left-justified fixed-length fields, use less-than signs (<). Each less-than sign represents one
character. (You cannot use variables because variables do not provide padding.) For example, <<<<< represents a left-
justified five-character field.

Use of Greater-than Signs (>) to Represent a Right-justified, Fixed-length Variable Field Value

Some messages contain right-justified, fixed-length fields for resource names. If the name is not the right length, the
name is right-justified. To handle right-justified fixed-length fields, use greater-than characters (>). Each greater-than sign
represents one character. (You cannot use variables because variables do not provide padding.) For example, >>>>>
represents a right-justified five-character field.

Update Prompt List Definitions

You want to update a prompt list definition.

Follow these steps:

1. From the Field Prompt List, enter U (Update) next to the prompt list that you want to update.
The Field Prompt Definition panel appears.

2. Complete the following fields:
Name

Identifies the field.
Description

Describes the prompt list. This description is displayed on the Field Prompt List panel to identify the prompt list.
The description is also displayed as the heading on the Field Prompt Entry List panel. The panel is displayed
when you enter a question mark (?) in a prompted field.

Exclude Display
Specifies whether this definition is displayed on the Field Prompt List panel.

Max Abbreviation Length
Specifies the length of the abbreviated value of an entry in the prompt list. If you do not want to allow abbreviated
values, leave the field blank.
Limits: 3 to 8

Max Value Length
Specifies the length of the full value of an entry in the prompt list.
Limits: 3 to 52

Max Description Length
Specifies the length of the description of an entry in the prompt list. If you do not want to allow descriptions, leave
the field blank.
Limits: 3 to 38

NOTE
Ensure that the sum of the values in the Length fields results in a string that fits into a single line on the display
screens. The string starts at column 7 on the display screens.
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Defining Alert Monitor Actions

Define Alert Monitor Actions

You can add your own actions to the Alert Monitor. You customize the CC2DEXEC($AMCBCMX) exit to specify your
actions.

Follow these steps:

1. Review the comments in the $AMCBCMX member. These comments describe the syntax rules.
2. Copy the member to TESTEXEC.

The TESTEXEC data set contains a copy of the exit that you can customize.
3. Customize the copy with your actions.

The member in TESTEXEC is modified. The new actions become available on the Alert Monitor.

Definition Syntax

The $AMCBCMX exit is in NCL and uses the following subroutines. You define your actions under those subroutines.

SetActions
Describes the actions that you want to define. The following variables describe each action. n is a number that
identifies a set of variables for an action.
&$AM$NAMEn

Specifies a unique name for the action.
&$AM$DESCn

Specifies a brief description for the action.
&$AM$CODEn

Specifies the action code, which appears on the list of available actions for the Alert Monitor. Do not
duplicate an existing action code.
Limits: One through three characters

InvokeAction
Specifies the action that you want to take. Each action has the following construction:
&IF .&#AM#NAME = .action_name &THEN +

   &DO                                   

      &#AM$RC = 0                        

      ncl_code                 

   &DOEND

action_name
Specifies the name to which the action is associated. This name is as defined in a &$AM$NAMEn
variable in the SetActions subroutine.

ncl_code
Specifies the code that is executed for the action. Typically, this code calls an NCL procedure.

Example: Define an Action That Calls an NCL Procedure

This example defines the A01 action code that calls the NCL001 procedure.

.SETACTIONS

   &$AM$NAME1 = RUN_NCL001

   &$AM$DESC1 = &STR Run the NCL001 procedure

   &$AM$CODE1 = A01

   …
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   &RETSUB 0

.INVOKEACTION

   &#AM$RC = 8

   &IF .&#AM#NAME = .RUN_NCL001 &THEN +

      &DO

         &#AM$RC = 0

         &CALL PROC = NCL001

         &#AM$MSG = &SYSMSG

      &DOEND

   …

   &RETSUB 0

Using Linked Product Regions

Display Links

Your system services provide the following methods to communicate between regions:

• INMC -- Inter-Network Management Connection
• APPC -- Advanced Program-to-Program Communication

Be aware of which regions are connected, and ensure that the links are active when required.

You can display information about the links to remote regions from a command entry panel.

To display links, enter the following command at the prompt:

SHOW LINKS TYPE=type 

type
Specifies the type of link, that is, INMC or APPC.

NOTE
You can also display INMC links by entering the shortcut /INMC. This method displays more information about
the links.

WARNING
If you use the multisystem operation of Automation Services, all management of INMC links is done internally. In
this case, be careful if you use the native INMC control. Manual actions against INMC and APPC links controlled
by Automation Services can disrupt multisystem operation.

How You Link Regions

The INMC feature lets you establish and operate links between regions.

The DOMAIN command is used to define a remote region. The command includes the following:

• The name of the region definition. This value is the same as the name specified by the PRI JCL parameter.
• The access methods that can be used to contact remote regions
• Access method-specific details:

– For VTAM, the region name is used as the VTAM ACB APPL name.
– For TCP/IP, a region definition that includes the IP name or the address and port number.

The LINK START command is then used to establish the INMC to the remote region identified by the DOMAIN command.
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Inter-Network Management Connection

INMC provides a general-purpose data transport mechanism that allows a region to communicate with one or more
regions across a logical link known as an INMC link. An INMC link can be one of the following:

• Simple
• Multipath

Simple INMC Links

INMC provides basic functionality, which is suitable for networks where there is only one physical network path between
regions. Simple INMC provides the following functionality:

• Simple INMC enables a region to communicate with one or more other regions across a logical link.
• Simple INMC provides a maximum of two sessions between any two regions. Each region uses one session as the

transmit part of the link and the other as the receive part.
• You can set up simple link definitions, which are stored in the VFS data set, or you can pass all necessary parameters

on link start.

Multipath INMC Links

INMC provides extended facilities for complex networks where multiple physical network paths are available between
regions (known as multipath links).

A multipath link between two regions can comprise up to 16 communication sessions. (That is, each region opens up to
eight sessions with the other region). Traffic is multiplexed across these sessions either equally or with some sessions
having preference over others.

With the multipath links, you must set up link definitions, which are stored in the VFS data set.

NOTE
If you start an undefined INMC link, a simple link is started.

NOTE
The multipath links can provide the following significant advantages over standard INMC capabilities:

• Multiple sessions traverse different network paths.
• If there are network connectivity problems, multiple access methods can be used to provide a backup.
• High-volume INMC traffic (for example, file transmission operations) can be routed across specific network paths.
• The multipath link can use the combined bandwidth of all network paths to achieve high data transfer rates.
• The multipath links can often eliminate the need to provide extra network bandwidth between computer sites, by

multiplexing heavy FTS traffic across existing network paths.
• The multipath links provide improved reliability, because the link remains active as long as one connection exists.

Access Methods

Regardless of the link type, INMC links support VTAM, TCP/IP, XNF, or EPS access methods.

NOTE
Include the operand, PARSESS=YES, in the VTAM application definition for general communications (that is,
the APPL identified by the PRI JCL parameter). This parameter is required to support the parallel sessions that
make up any INMC links that use VTAM.

Security

INMC provides a security exit, allowing verification of the identity of the remote region.
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NOTE
For more information, see Security.

Traffic Flow

The following system components use INMC to transmit and receive data traffic flow:

• Remote Operator Facility (ROF)
• Inter-System Routing (ISR)
• SOLVE:FTS

Traffic Flow on Simple Links

Data traffic flows between two domains across the twin-session link between the two regions.

Traffic is directed according to preference, across the session in which the transmitting region is the primary end.
Therefore, the link can be regarded as having a transmit part and a receive part for each region. The two sessions operate
independently.

If there is only one active session, then the traffic flows across the session in both directions.

Traffic Flow on Multipath Links

You can control the way that traffic is prioritized and the routes that the traffic takes by defining specific types of multipath
links.

INMC prioritizes the traffic so that ROF messages are scheduled with the highest priority and SOLVE:FTS the lowest. The
multipath link definitions can be defined to control ROF and ISR traffic; however, SOLVE:FTS traffic is controlled as part of
the SOLVE:FTS initiator definition.

INMC Links

Two types of INMC links exist:

• Static INMC links
• Dynamic INMC links

Static INMC Links

The static INMC links are most useful between regions that regularly communicate with each other and that always use
the same region names.

The link between two regions cannot be established unless each region has been defined to the other and is prepared to
accept the connection.

Dynamic INMC Links

Dynamic INMC links provide a mechanism for establishing transient INMC connections between regions to satisfy
temporary connection requirements, without specifying permanent definitions for particular regions.

Dynamic links are established between pairs of regions:

• One region actively attempts to establish communications.
• The targeted region is prepared to accept the incoming INMC request on a generic naming basis.

The DEFLINK command controls dynamic link capability. This command defines the parameters necessary for an INMC
link request to be accepted from a remote region without issuing any LINK START commands.
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The DEFLINK command specifies the following critical parameters:

• A mask value that decides whether to accept an INMC link request
• A prefix value that generates the link name of the created INMC link (if the request for the connection is accepted)

How You Establish INMC Links

Use the LINK command to define regions to each other.

You can enter the LINK command from OCS or include it in the RMREADY procedure. The LINK command can specify
the following to the domain:

• The access method to use (VTAM, XNF, EPS, or TCPIP).
• The link name by which the remote domain is known by this region and by the operators of this region. This name can

be up to 12 characters long and lets you assign meaningful names to the various regions in your network. You can
assign a link name with the same value as the system ID in the SYSTEMID parameter group for the remote region.

• The name of the region definition that contains the access method details.
• A message prefix to add to all messages received from the remote region.
• The color and highlighting that is to apply to all messages received in OCS from the remote region.
• The retry interval at which your system attempts to contact the remote region following a link outage.

NWM--Example Establish INMC Links

Example: Establish INMC Links

This example establishes a link with a remote region named CHIC1472 in Chicago. The messages from that region are
displayed in red, blinking, and with a prefix of CH14. You issue the following commands:

DOMAIN DEFINE CHIC1472 VTAM=YES

LINK START=CHICAGO DOMAIN=CHIC1472 COLOR=RED HLIGHT=BLINK MSGID=CH14

NOTE
If you are establishing a static link between the two regions, also enter a LINK command definition to this region
from the CHIC1472 region.

How You Route Commands

When the link is established, you can route commands to the remote region by using the link name.

NWM--Example Routing Commands

Example: Route Commands

This example lists the users of a remote region named CHICAGO using the following command:

ROUTE CHICAGO SHOW USERS

Communication Recovery

If contact is lost on an INMC link, then the action of the regions depends on the type of link: static or dynamic.

Static Links

If contact is lost on a static link, then both the local and the remote regions attempt to reestablish communication
automatically.
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Dynamic Links

When a dynamic link is established, it operates in the same way as a static link. However, if contact is lost and the
dynamic link is broken, then each region acts differently:

• The region that requested the link perceives it as a static link definition and automatically tries to reconnect.
• The region that accepted the link as a dynamic link takes no action to restore the link. The region accepts any future

request that meets the requirements of a DEFLINK definition.

How You Control INMC Links

You can use the LINK command to stop and restart links, and to delete entire link definitions from storage. You can enter
LINK commands from the OCS panel at any time. You can also include them in the READY procedure to have the region
attempt link establishment to other regions automatically.

Start an INMC Link

To start an INMC link, issue the following command:

LINK START=linkname 

linkname
Specifies the name by which the remote region is known.

If no previous LINK START command is issued for this destination, INMC retrieves the link definition from the VFS
database. An attempt is made to open an INMC link to the remote region. The number of sessions to open and the
manner in which they operate is defined in the link definition.

If no link definition exists on the database, INMC accepts the LINK START command and a static INMC link is defined.

If a link definition exists on the database, any DOMAIN or APPLID, and MSGID command operands are ignored and the
VFS definition is used.

Stop an INMC Link

To stop an INMC link, issue the following command:

LINK STOP=linkname 

linkname
Specifies the name by which the remote region is known.

This command terminates all sessions with the remote region identified by linkname, and rejects any attempts by the
remote domain to reopen the link. The link remains inactive until a subsequent LINK START command is issued.

How You Specify a Particular Route for INMC Traffic

This method applies only to links that use the VTAM access method.

To allocate an INMC session to a particular virtual route, a COS (Class of Service) definition is specified in the logmode
table entry. A COS definition defines a list of virtual routes, in order of preference.

To enable the use of a COS definition, define the following logmode table entry:

MODEENT   LOGMODE=tablename, *

          FMPROF=X‘12’,      *
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          TSPROF=X‘04’,      *

          PRIPROT=X‘F0’,     *

          SECPROT=X‘F0’      *

          RUSIZE=X‘8787’,    *(or as required)

          COMPROT=X‘0000’,   *

          COS=cosname 

This logmode table entry is especially useful when using SOLVE:FTS. The entry ensures that data transfer does not
compete with other traffic.

For multipath links, associate each session with a separate logmode table entry, which has a separate COS definition that
defines a single virtual route.

NOTE
For more information about logmode table definitions, see the appropriate VTAM installation guides.

Reset an INMC Link

To reset an INMC link, issue the following command:

LINK RESET=linkname 

linkname
Specifies the name by which the remote region is known.

NOTE
This command is valid only if the link has already stopped. The command removes the current link definition
information from storage. A subsequent LINK START command retrieves the definition again from the VFS
database. A link definition that is modified through INMC maintenance services can be brought online only if the
current active link definition is first reset.

Display INMC Links

You want to know the current status of an active link to a remote region.

Follow these steps:

1. Enter /INMC at the prompt.
The panel lists the sessions that are linked to the remote region.

2. To view more details about the status of a link, enter S or B next to the link name.
The Link Status Display panel appears. The displayed information varies slightly depending on the link:
– Whether the link is defined and has a description
– Whether the link has ever been active

How You Improve INMC Link Performance

To improve the performance of your INMC link, you can make the following changes:

• Increase the size of the INMC internal transmission buffers.
• Increase the RU size specified in the logmode table definition (VTAM only).
• Route the INMC link through a particular route (VTAM only).

Increase Transmission Buffer Size

If you are using a high-speed link to carry INMC traffic, use the SYSPARMS INMCBFSZ command. The command
increases the size of the principal INMC transmission buffers. The default size is 4 KB; the maximum size is 15 KB.
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Example: Increase Transmission Buffer Size

This example increases the size of the transmission buffer to 8 KB using the following command:

SYSPARMS INMCBFSZ=8

Optimize RU Size in Mode Table Definitions for Transmission Buffer

Valid for links that use the VTAM access method

Ensure that the RU size on the BIND parameters when INMC sessions are established matches or exceeds the buffer
size on the SYSPARMS INMCBFSZ operand.

If you use SYSPARMS INMCBFSZ to increase the INMC internal buffer size, specify an RU size of at least that size.
Otherwise, you do not gain any benefit from the increase. If the RU sizes are greater than the INMC internal buffer size,
then the excess is not used.

The RUSIZES parameter of the logmode table entry specifies the RU size.

The minimum RU size for INMC sessions is 256 bytes. The recommended RU size is 1 KB. INMC uses a default value of
256 bytes in the following situations:

• No RU sizes are specified.
• A value less than the minimum size is set.

INMC Link Security

INMC provides a security exit that allows you to implement security to determine whether a link between two regions is
established.

INMC provides an assembler exit point to pass control to an installation-coded routine. This routine communicates with an
equivalent routine at the remote region and exchanges any required identification information.

NOTE
For information about the parameter lists and coding requirements for the INMC security exit, see the Security
Guide.

Problem Diagnosis with INMC Connections

If problems occur when establishing INMC sessions between regions, then a tracing facility is provided to help you
determine problems. This facility is provided by setting the SYSPARMS LNKTRACE and SESSMSG operands.

How You Troubleshoot INMC Links
For any given pair of regions with defined links, establishing a connection is automatic once there is a path to each region
through the network.

If a link cannot be activated, review the following points:
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• Has each region been defined to the other? If not, see your system administrator.
• Does a SHOW LINK display in either region have a link status of PEND-ACT? If so, verify that both regions are active,

and check the status of the appropriate VTAM cross-region resource managers and resources.
• Does a SHOW LINK display in one region indicate a link status of ACTIVE, but show as STOPPED or PEND-ACT

in the other region? If so, this condition indicates a system error. See your systems administrator. Stop, reset, and
redefine the link definitions for both regions.

• Does a SHOW LINK display give the status in one region as PEND-ACT, and as STOPPED in the other region? If so,
issue a LINK START=linkname for the INACTIVE definition.

• If both regions indicate PEND-ACT for the link and a network path appears to be open between the regions, see your
system administrator.

• Does a SHOW LINK command in either region have a link status of FAILED? If so, browse backwards through the
activity log for error messages at the time of the failure. Refer these messages to your system administrator. The link
can be restarted using a LINK START command.

INMC Link Planning

A link between two regions can comprise one or more communication sessions, termed a session group. Each region can
establish and operate up to eight sessions with the remote region. The remote region acts as the secondary end of each
session.

The simplest link consists of two sessions between two regions, one in each direction. However, the link still functions
successfully when only one session is open between the two regions.

The following categories of link can be established between regions:

• Simple-mode links
• Rotate and backup multipath links
• Preferential multipath links

Two regions that are to communicate across an INMC link do not need to have the same category of link in both
directions. The traffic flow from each region is controlled according to the link definition.

The choice of category depends upon both your network topography and the network traffic requirements. The following
sections describe each type of link in detail so that you can select the type of links most appropriate for your site.

Simple-mode Links

A simple-mode link allows each region to maintain a single session with the other domain. All traffic across the link
flows along the same physical network path. If the network path fails, the link is broken. This type of link is best suited to
network configurations that provide a single path between two regions.

You can define a simple-mode link as follows:

• With default session parameters
• With specific session parameters

Simple-mode Link with Default Session Parameters

You can create a simple-mode link definition by specifying the minimum amount of information, which is:

• The region name of the remote region
• The one- to four-character MSGID used as a prefix on the ROF messages received from the remote region

All other session parameters are allowed to default as dictated by the access method when sessions are established.

This way of defining regions to each other is appropriate in the following environments:
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• A single physical network route provides the communication path between the two regions.
• No FTS traffic flows between the two CPUs.
• FTS traffic flows between the two regions, but its effect on other traffic sharing the network path is of no concern or has

been minimized.
• The level of VTAM in use does not support multiple network paths between subareas.

Simple-mode Link with Specific Session Parameters

Valid for sessions using the VTAM access method

A simple-mode link with specific session parameters has an associated COS definition for each session. Each session
has a particular route or transmission priority.

The COS definition is specified in a logmode table entry for the link definition.

NOTE
The definition of the remote domain VTAM APPL governs the logmode table entries that are associated with
sessions.

This method of defining an INMC link is appropriate in the following environments:

• Only one physical network route connects two regions, and the traffic has a particular transmission priority.
• For operational reasons, INMC traffic is restricted to a particular network route that can be enforced through the

appropriate COS definition.

Rotate and Backup Mode Multipath Links

Rotate and backup mode links provide multiple paths through a network connecting two regions. This type of link can
establish from two to eight sessions with the remote region. Each session is classified as active or backup (at least
one session has to be defined as active). The individual sessions are allocated to different network routes by using the
appropriate COS definitions.

Traffic between the regions is sent across all the active links in rotation, and distributed equally across all the active
sessions in the session group. If one of the active sessions is lost, then the first available backup session takes its place.
When the active session is restored, the backup session is placed back in reserve.

Example: Similar Bandwidth Paths

Rotate and backup links are appropriate in a network where there are two or more active physical network paths of similar
bandwidth between two regions. A link that uses the aggregate bandwidth of all those physical paths is required, as
shown in the following illustration.
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Figure 18: INMCLink1

Example: Different Bandwidth Paths

Rotate and backup links are appropriate in a network where there are two active physical paths of different bandwidth
between the two regions. A link that uses the high-speed path exclusively but (if the fast path fails) switches automatically
to the slower path is required. The following illustration shows such a configuration.
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Figure 19: INMCLink2

Rotate and backup links are not suitable for environments where the active sessions traverse different routes with widely
differing transmission speeds. Note this consideration when planning the COS definitions to be associated with the
various sessions that form the INMC link.

We recommend that you configure each session to travel only on one virtual route. This configuration ensures that the
network path for an active session is always the same.

Preferential Mode Multipath Links

A preferential link definition defines from two to eight sessions for a remote region, where each session is allocated a
traffic weighting. Data is sent, by preference, on the first session. If the first session is busy, then data is sent on the
second session unless that is busy too, and so on.

You can select the traffic level at which a session becomes busy and causes an overflow to the next session. You can also
specify the number of unresponded chains of data that can be outstanding on a given session at any one time.

A preferential link is best suited to the following circumstances:
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• You want to direct as much traffic as possible across a particular network path to reduce its impact on traffic flowing
on other network paths. Overflow onto a second network path is allowed only if the volume of traffic exceeds a certain
threshold.

• Traffic can be directed to lightly loaded network routes such as those used as backup links.
• Additional bandwidth can be borrowed from time to time from other network paths if the preferred path becomes

congested.

Traffic Synchronization on Rotate and Backup and Preferential Multipath Links

Traffic that is distributed across the sessions in a rotate and backup, or a preferential link, is resequenced. This action
ensures that it is presented to the remote regions in the same order as it left the transmitting region. The action occurs
regardless of network route bandwidths, which could lead to faster transmission across one session than another.

Failure of one session in a multisession link does not disrupt the logical link. Traffic traversing the session at the time of
failure is resequenced as required and retransmitted across one of the surviving sessions.

Link Definitions

Before you can establish multipath links, specify a link definition in each region that is going to communicate with another.

NOTE
You can also define simple-mode links. These definitions let you specify session parameters such as the
logmode table entry name.

These link definitions are defined by using the INMC link definition facility. You can define the following types of link:

• Simple-mode link
• Rotate and backup
• Preferential

The link name is the symbolic name by which the remote region is identified. Choose a link name that is meaningful so
that specific regions are readily identifiable by their link name. We also recommended that each region is known to all
other regions by the same link name.

The link definitions are saved on the VFS database for retrieval when a link to a remote region is being activated.

Only authorized users can define INMC link definitions.

Display INMC Link Definitions

To display a list of INMC link definitions, enter /INMCDEF at the prompt.

The Link Definition List panel appears, showing an alphabetic listing of all INMC link definitions on the VFS database.

NOTE
For more information, press F1 (Help).

Create an INMC Link Definition

The procedure for creating an INMC link definition varies, depending on the type of link:

• Simple-mode link
• Rotate and backup
• Preferential
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NWM--Create a Simple-mode Link Definition

To create a simple-mode link definition

1. From the Link Definition List, press F4 (Add).
The Link Definition Details panel appears.

2. Complete the following fields:
Destination Link Name

Specifies the link name that you want to add.
Limits: 1 to 12 characters

Transmission Mode
Specifies the mode of transmission. Enter S (Simple).

Press F3 (File).
The definition is saved on the VFS database. The Link Definition List panel appears, with a message confirming
successful addition of the definition.

NWM--Create a Rotate and Backup INMC Link Definition

To create a rotate and backup INMC link definition

1. From the Link Definition List, press F4 (Add).
The Link Definition Details panel appears.

2. Complete the following fields:
Destination Link Name

Specifies the link name that you want to add.
Limits: 1 to 12 characters

Transmission Mode
Specifies the mode of transmission. Enter R (Rotate).

Press F5 (Sessions).
The Rotate and Backup Session Details panel appears.
This panel lets you specify the following details:
– Number of sessions to open
– Logmode table entries that are associated with each of those sessions
– Information about the session

NOTE
For more information, press F1 (Help).

1. Complete the fields for each required session, and press F3 (File).
Note: Define at least two sessions.
The definition is saved on the VFS database. The Link Definition List panel appears, accompanied by a message
confirming successful addition of the definition.

NWM--Create a Preferential INMC Link Definition

To create a preferential INMC link definition

1. From the Link Definition List, press F4 (Add).
The Link Definition Details panel appears.

2. Complete the following fields:
Destination Link Name

Specifies the link name that you want to add.
Limits: 1 to 12 characters
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Transmission Mode
Specifies the mode of transmission. Enter P(Preferential).

Press F5 (Sessions).
The Preferential Session Details panel appears.
You can specify the following details:
– Number of sessions to open
– Logmode table entries that are associated with each of those sessions
– Traffic thresholds where traffic is distributed onto successive sessions.

NOTE
For more information, press F1 (Help).

1. Complete the fields for each required session, and press F3 (File).
Note: Define at least two sessions.
The definition is saved on the VFS database. The Link Definition List panel appears, accompanied by a message
confirming successful addition of the definition.

Modify an INMC Link Definition

After an INMC link definition is created, it can be updated at any time.

Follow these steps:

1. From the Link Definition List, enter U next to the name of the link that you want to update.
The same panels that were used to add a new definition appear with the values that were originally entered.

2. Enter the required values on the panels and press F3 (File).
The Link Definition List panel appears, accompanied by a message confirming successful update of the definition.

Delete an INMC Link Definition

You want to delete an INMC link definition that is no longer required.

Follow these steps:

1. From the Link Definition List panel, enter D next to the name of the link that you want to delete.
2. Press Enter again to confirm the deletion.

The link definition is deleted.

Centralized Control of Connected Regions
The following features provide services for centralized control of regions connected using INMC:

Remote Operator Facility (ROF)
Provides centralized control at the user level.

Inter-System Routing (ISR)
Provides centralized control at the system level.

You can use the Remote Operator Facility (ROF) for centralized control of regions connected using INMC.

ROF

Remote Operator Facility, or ROF, lets you monitor and control remote regions from the local region through OCS. ROF
uses INMC as its transport facility. ROF services are available only between two regions when there is an active INMC link
between them.
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How You Define User IDs for ROF

When defining a user ID so that it can be used to operate ROF sessions, consider the following questions:

• What authority level does the user require to issue the commands to control remote regions?
• What NPF message and resource partitioning is to apply to the user?
• What types of messages are required for them to receive, and how are these messages delivered?
• Is the user ID defined on all the remote regions to which it can log on?
• Do the regions have a separate or shared UAMS data set?

Display ROF Users

To identify which users are operating ROF sessions, either to or from remote regions, use the SHOW USERS command.

Simplified Command Definitions

The EQUATE command is used to simplify long and complicated commands that ROF operators have to issue frequently.
You can use the EQUATES parameter group (enter /PARMS) to make EQUATE commands available as systemwide
defaults.

ROF and NCL Procedures

Any NCL procedure started by a ROF operator can be used to issue commands to remote regions. The results of these
commands are returned to the OCS window of the ROF operator who started the procedure.

&INTCMD can also be used in an NCL procedure to issue commands to remote regions. The results from these
commands are returned to the response queue of the issuing procedure and can be read using &INTREAD.

ROF from Background Environments

The background environments can create ROF sessions with remote regions. When a ROF session is started, a standard
ROF signon occurs using the user ID of the background environment. If this user ID is not defined to the remote region,
then the signon fails.

The background environments can route commands to a remote region over a ROF session and can examine the
returned results.

ROF from the System Console

System consoles can establish ROF sessions with remote regions and issue commands to that domain. If your console
user ID has a UAMS definition, then the user ID must be defined in the remote region in the ROF session.

If you are using the default console user ID (.DFLTOP), then ROF sessions are not supported.

Sign on to a Remote Region

To sign on to a remote region, use the SIGNON command.

Example: SIGNON Command

This example signs on to the remote region PROD01:

SIGNON PROD01

The remote region checks to see if you are authorized and then notifies you of the connection.

When the connection is established, you receive any unsolicited messages from that region.
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Remote Region Signon Over an Inactive Link

You can sign on to a remote region with no active INMC link. When you issue the SIGNON command, you wait in a queue
for the INMC link to become active.

Example: Sign On to Region Over Inactive Link

This example signs on to PROD01, but the INMC link to it is not active.

You enter the following command:

SIGNON PROD01

Your request is placed in a queue and waits until the INMC link to the remote region becomes active. After the link
becomes active, the ROF session is established and the region notifies you.

All ROF sessions and queued signons are canceled when you exit OCS.

Reestablishment of a ROF Session On Link Failure

If an INMC link to a remote region fails, your ROF sessions to that region are terminated. The sessions are queued for
reestablishment when the link becomes active again. You are notified when the ROF session is reestablished.

If you exit OCS before the link becomes active, the queued SIGNON is canceled.

Issue Commands in a Remote Region

To issue a command in the remote region, use the ROUTE command.

Example: Route a Command

This example sends a SHOW USERS command to PROD01 using the following command:

ROUTE PROD01 SHOW USERS

The SHOW USERS command executes in PROD01 as if it had been entered from a local terminal. The result of the
command is returned to your OCS window.

NOTE
If you route a command to a region that you are not signed on to, a signon to that remote region is automatically
initiated.

Command Separators

The ROUTE command allows support for a single embedded colon (:) character as a command separator. When the
ROUTE command processor encounters a single colon in the command string, it substitutes a semicolon. If the processor
encounters two colons, it eliminates the first and it sends the second to the target region as part of the transmitted
command.

Simplification of Remote Command Execution

Sending commands to remote regions for execution can be simplified by using EQUATE command strings.

NOTE
For more information about the EQUATE command, see the online help.
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Route Commands Through a Remote Region

You can issue a command on another remote region through your current ROF session. This ability lets you establish
ROF sessions to remote regions through any number of intermediate regions.

Example: Route a Command Through Another Region

This example sends a SHOW USERS command to PROD02 through PROD01 using the following command:

ROUTE PROD01 ROUTE PROD02 SHOW USERS

This command sends the SHOW USERS command to PROD02 through an intermediate ROF session with PROD01. This
method provides an alternative to a direct ROF session, and can be useful if direct contact cannot be established with the
target region.

Received ROF Messages

Whenever you receive messages from remote regions, each message is color coded and prefixed with a message ID.

Color Coding

The messages from remote regions can have different colors depending on which remote region they originate from. If
you are connected to multiple remote regions, color coding helps you to identify the source of a message.

The SIGNON command lets you override the default color/highlight attributes that were specified when the INMC link to
the remote region was established.

Example: Specify the Color of the Messages from a Region

This example specifies the color red for any messages from PROD01 using the following command:

SIGNON PROD01 COLOR=RED

Message IDs

By default, ROF messages from a remote region across an ROF session are prefixed with a one- to four-character value.
This value is the identifier of the remote region that is specified when the INMC link was established.

The SIGNON command lets you override the ROF message ID prefix default. This prefix can be any one- to eight-
character string.

These prefixes are private to you. The prefix can be varied for each of your OCS windows or can be different for each
SIGNON command by NCL processes.

Example: Change the Message ID Prefix

This example specifies the message ID for any messages from PROD01 as TEST using the following command:

SIGNON PROD01 ID=TEST

Your prefix, and not the default PROD01, appears as the first word of each ROF message from the remote region.

Sign Off a Remote Region

To sign off a remote region, use the SIGNOFF command.

This command is used for explicit signoff; however, if you exit OCS, all ROF sessions terminate automatically.

Example: Sign Off a Region
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This example signs off PROD01 using the following command:

SIGNOFF PROD01

ISR

Inter-System Routing (ISR) is used to send data from one region to other regions over an INMC link. This feature provides
the following functionality:

• Centralized control -- receive all system console messages, unsolicited messages, network messages, and all
associated network status and error information in a central location.

• Distributed processing -- send specific information to certain regions.

The following system environments can use ISR to forward the data they receive to other regions:

AOMPROC
Receives system console messages and related information.

PPOPROC
Receives unsolicited VTAM messages.

CNMPROC
Receives CNM data from VTAM.

NetMaster NM for SNA
Receives network information concerning sessions and resources.

To ISR, each of these environments is a conversation class. When they use ISR to send data, they establish a
conversation with the environment of the same class in the remote region.

ISR Planning

Before you activate the ISR connections throughout the network, establish a plan for processing data in the ISR capable
environments. Consider the following factors:

• The rate at which messages are received in remote regions
• The regions where you require ISR to run
• The types of messages you want to receive (For example, you want to filter out messages of a certain severity.)

Message Loop Protection

When data exchange takes place using ISR, the following rules apply:

• ISR does not return data to the region from which it was sourced.
• ISR does not return data to the region from which it last came.

This protection is applied to avoid the possibility of one or more messages being continually sent from region to region in a
message loop.

However, in some configurations, a message, sourced from outside a group of connected regions, could bypass the rules
and enter a message loop. Always be aware of this possibility when planning your ISR connections. Some conversations
provide additional protection against such an occurrence.

Establish ISR Conversations

Valid for NetMaster NM for SNA and NetMaster NA
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To establish an ISR conversation, use the ISRIN and ISROUT parameter groups. These parameter groups let you enable,
disable, or alter a conversation. They also let you control the type of data that is transferred across an INMC link. Each
conversation class uses its own version of the ISR command.

To define ISR inbound parameters

1. Enter /PARMS at the prompt.
The Parameter Groups panel appears.

2. Enter U next to the ISRIN parameter group in the Interfaces category.
The ISRIN - ISR (Inbound) panel appears.

3. Specify link names for PPO messages, CNM data, and SAW data.
4. Specify whether these links are to NetView (PPO messages and CNM data only.
5. Press F6 (Action).
6. Press F3 (File).

To define ISR outbound parameters

1. Enter /PARMS at the prompt.
The Parameter Groups panel appears.

2. Enter U next to the ISROUT parameter group.
The ISROUT - ISR (Outbound) panel appears.

3. Specify link names for PPO messages, CNM data, and SAW data.
4. Press F6 (Action).
5. Press F3 (File).

Status of ISR

You can use the SHOW ISR command to display the status of all ISR conversations. This command provides information
about the conversation classes that are requested to be enabled, and the type of data being exchanged.

The following types of status are displayed:

Local status
Displays information about the ISR conversations from the perspective of the local region.

Remote status
Displays information about ISR conversations from the perspective of the remote region.

Actual status
Displays the status of the ISR conversations from the combined perspective of both the local and the remote
region

Example: SHOW ISR

This example shows a SHOW ISR command output:

(11.42)---------- NetMaster Operator Console Services (PROD)------------------

show isr                                                                       

N73610 LINKNAME     DMN      STATUS   SSCP     NETID    L-C R-C A-C   QMAX     

N73611               CLASS    -LOCAL  STATUS- -REMOTE STATUS- -ACTUAL STATUS-

N73612                        E/D SOL IN  OUT E/D SOL IN  OUT E/D SOL IN  OUT  

N73615 *DEFAULT*    -        -        -        -        *   -   -     320K   

N73617               PPO      DIS YES NO  NO  -   -   -   -   -   -   -   -    

N73617               NTS      DIS YES NO  NO  -   -   -   -   -   -   -   -    

N73617               NEWS     DIS YES NO  NO  -   -   -   -   -   -   -   -    

N73617               AOM      DIS YES NO  NO  -   -   -   -   -   -   -   -    
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N73615 PROD3        ST3N     ACTIVE   SDD1VTM1 FTI      NO  YES NO    320K

N73617               PPO      DIS YES NO  NO  ENA YES NO  YES DIS YES NO  NO   

N73617               NTS      ENA YES YES NO  ENA YES NO  YES ENA YES YES NO   

N73617               NEWS     ENA YES YES NO  ENA YES NO  YES ENA YES YES NO   

N73617               AOM      DIS YES NO  NO  ENA YES NO  NO  DIS YES NO  NO

N13503 *END*

Control of the Type of Data Received Through ISR

You can control the data exchange:

• For AOM, use AOMPROC.
• For PPO, use PPOPROC.
• For Network Error Warning System (NEWS) (a component of NetMaster NM for SNA), use CNMPROC.

For NTS, control is through the region and class parameter settings that request the type of data that NTS is to collect.

NOTE
For more information about the interaction of NEWS and NTS with ISR, see NetMaster NM for SNA  
Administrating.

However, in the case of AOM, PPO, and NetMaster NM for SNA, there are important parallels that provide a general
understanding of ISR operation in these environments.

The following functionality is common to AOMPROC, PPOPROC, and CNMPROC:

• Each of the environments in which each of the procedures resides has an ISR capability. This capability exists
irrespective of whether an actual procedure is running in the environment at any time.

• The ISR command controls the data exchange between the environments. Internal or programmatic control is possible
in a procedure by operands on the &xxxCONT and &xxxDEL NCL statements.
Note: For the purposes of this topic, xxx refers to PPO, AOM, and CNM.

• All environments have an &xxxREAD, &xxxCONT, &xxxDEL, or &xxxREPL that can be used to assist with the reading
and distribution of the data they receive.
A procedure reads the received data, processes the input, then repeats the process. If no &xxxCONT, &xxxDEL, or
&xxxREPL statements are issued during processing, then by definition an implied &xxxCONT is performed.

NOTE
For more information about &xxxREAD, &xxxCONT, &xxxDEL, and &xxxREPL, see the Network Control
Language Reference Guide.

• Delivery of data to other regions through ISR can be handled as follows:
Implicit delivery

No specific destination information is specified for the data.
For example, if no ISR connections are enabled, no ISR delivery takes place. However, if links are enabled for
outbound messages, then a copy of the data is sent over every link. Where &xxxCONT is used, the NCL return
code and feedback information indicate the result of the request.

Explicit delivery
Specific destination operands are specified on the &xxxCONT and &xxxDEL statements. These operands are
LINK, DOMAIN, and SSCPNAME.

NOTE
Only one of these operands can be specified at any one time. Not all components support the use of all these
operands. For example, to send the data from AOMPROC to only one of your two remote regions, identify
this region on the &AOMCONT statement.
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ISR Data Flow Without the System-level Procedure

If a procedure terminates or no procedure is started, your region can continue to receive the messages for the particular
environment.

When input arrives for an environment with no executing AOMPROC, CNMPROC, or PPOPROC, it is distributed as
though an implicit &xxxCONT was issued. Therefore, all messages can be sent to a destination domain for processing by
running without a procedure in the source region.

APPC Links

Advanced Prgram-to-Prgram Communications, or APPC, lets you establish links between regions and between a region
and other applications. If you have NCL applications that use APPC, you create APPC links.

Start APPC Links

Use the LINK command to start an APPC link.

To start an APPC link, enter the following command:

LINK TYPE=APPC START=link_name 

link_name
Specifies the link name of the region or application you are connecting with.

Sometimes, you supply a password before an APPC session is established. This requirement is set up in the APPC link
definition by your system administrator.

Example: Start an APPC Link

This example establishes an APPC link with NMA from SOLVE01 using the following command:

LINK TYPE=APPC START=NMA

Start an APPC over INMC Link

You can start an APPC link that uses INMC as its access method (transport provider).

To start this APPC link, enter, for example, the following command:

LINK TYPE=APPC START=NMA AM=INMC

The link is established when the INMC link to NMA is active.

Note: An INMC link can use TCP/IP. Therefore, using an APPC-over-INMC link, you can establish an APPC link between
regions without physical VTAM network connection.

Display APPC Link Status

You can display the following information about APPC links:
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• Link name
• Remote LU name
• Link status
• Link type (parallel or single session)
• Supported LU6.2 options (for example, mapping)
• Link and conversation level security supported
• Session limit for the link

To display information about APPC links, enter the following command:

SHOW LINK TYPE=APPC

Stop APPC Links

Use the LINK STOP command to stop an APPC link.

To stop an APPC link, enter the following command:

LINK TYPE=APPC STOP=link_name 

Example: Stop an APPC Link

This example stops the APPC link between SOLVE01 and NMA using the following command:

LINK TYPE=APPC STOP=NMA

Broadcasts
Broadcast Services let you use the various broadcasting capabilities of your system services. Broadcast messages can be
sent to terminals, users, and applications, and can be stored on a file.

You send the following broadcasts:

• A general broadcast of one to four lines
• A primary menu broadcast of one line
• A broadcast of up to four lines to all, or specific, system services attached terminals
• A broadcast of up to four hundred lines to all, or specific, users
• A broadcast of up to four hundred lines to a selected list of users
• A broadcast of up to four lines to users of an NCL application
• A broadcast to a specific user ID according to their preferred method of notification (as indicated in their UAMS security

profile)

NOTE
The $BSCALL NCL interface also provides broadcast capabilities. For more information, see Network Control
Language Reference.

The broadcasts can be grouped into the following types:

• General
• Primary Menu
• User

These broadcasts are either static or dynamic.
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List Broadcasts
You want to display a list of all active broadcasts in the region.

Follow these steps:

1. Enter /BCAST at the prompt.
The Broadcast Services Primary Menu appears.

2. Enter L at the prompt.
The List Broadcasts panel appears.

NOTE
The broadcasts in the selection list are either permanent or still to be viewed. A permanent broadcast is
displayed until deleted by a user. Other broadcasts are displayed until all target recipients have viewed them.

View Active Broadcasts

To view the contents of an outstanding broadcast, enter S (Browse) next to the required broadcast in the selection list.

The details appear.

Delete Active Broadcasts

To delete an active broadcast, enter D (Delete) next to the required broadcast in the selection list.

The broadcast is deleted.

NOTE
If you want to delete a broadcast before all target recipients have received the broadcast, enter FD (Force
Delete) next to the required broadcast.

How to Broadcast to Generic Resources
As an administrator, you want to broadcast to regions belonging to a VTAM generic resource. To specify the regions as
targets of the broadcast, you use a system group.

There are two steps:

1. Define the system group for the regions that belong to the VTAM generic resource.
2. Broadcast to the system group.

Define the System Group

To define the system group:

1. Enter /BCAST at the prompt.
The Primary Menu for Broadcast Services appears.

2. Enter LS at the prompt.
The Group List panel appears.

3. Press F4 (Add).
The Group Definition panel appears.

4. Complete the fields.

NOTE
For information about the fields, see the online help.

Press F4 (Save)
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The group definition is saved. A message is returned, confirming that the new broadcast group has been added. You can
now add the regions to the group.

• From the Group Definition panel, press F5 (Resources).
The Resource List panel appears.

• Press F4 (Add).
The Resource Definition panel appears.

• Complete the following fields:
Resource Type

Specifies the type of resource. The following types of resource are supported:
APPCLINK
A predefined name of an APPC link between two regions.
Limits: 12 characters
DOMAIN
A region (with a name of up to four characters) attached by INMC.
Limits: Four characters
LU
A network resource name that identifies the required region.
Limits: Eight characters

NOTE
When adding the DOMAIN or LU resources, ensure that the necessary DEFLINK commands have been
issued to allow the region to connect by using APPC.

Press F3 (File).
The changes are saved. The Resource List panel appears, with the new resource added.

• Repeat steps 5 through 7 for each resource that you want to add to the broadcast group.
You have configured the system group for the generic resource.

Send the Broadcast

After you define the broadcast system group, use the system group to send broadcasts to regions that belong to the
generic resource. Follow these steps:

1. Enter /BCAST at the prompt.
The Primary Menu for Broadcast Services appears.

2. Enter S at the prompt.
The Send Menu appears.

3. Complete the following field:
System Group

Specifies the system group name for your generic resource.
Enter the mnemonic of the type of broadcast that you want to send at the prompt.
The broadcast is sent.

Define System Group
To enable user and terminal broadcasts to regions belonging to a VTAM generic resource group, define a broadcast
system group that includes those regions.

Follow these steps:

1. Enter /BCAST at the prompt.
The Primary Menu for Broadcast Services appears.
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2. Enter LS at the prompt.
The Group List panel appears.

3. Press F4 (Add).
The Group Definition panel appears.

4. Complete the fields.

NOTE
For information about the fields, see the online help.

Press F4 (Save)

The group definition is saved. A message is returned, confirming that the new broadcast group has been added. You can
now add the regions to the group.

• From the Group Definition panel, press F5 (Resources).
The Resource List panel appears.

• Press F4 (Add).
The Resource Definition panel appears.

• Complete the following fields:
Resource Type

Specifies the type of resource. The following types of resource are supported:
APPCLINK
A predefined name of an APPC link between two regions.
Limits: 12 characters
DOMAIN
A region (with a name of up to four characters) attached by INMC.
Limits: Four characters
LU
A network resource name that identifies the required region.
Limits: Eight characters

NOTE
When adding the DOMAIN or LU resources, ensure that the necessary DEFLINK commands have been
issued to allow the region to connect by using APPC.

Press F3 (File).
The changes are saved. The Resource List panel appears, with the new resource added.

• Repeat steps 5 through 7 for each resource that you want to add to the broadcast group.
You have configured the system group for the generic resource.

Broadcast to System Group
You have defined a broadcast system group for your generic resource. You can use that system group to send broadcasts
to regions belonging to the generic resource.

Follow these steps:

1. Enter /BCAST at the prompt.
The Primary Menu for Broadcast Services appears.

2. Enter S at the prompt.
The Send Menu appears.

3. Complete the following field:
System Group

Specifies the system group name for your generic resource.
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Enter the mnemonic of the type of broadcast that you want to send at the prompt.
The broadcast is sent.

Set General Broadcasts
A general broadcast allows you to notify potential users of the system about critical events, such as a major application
(like production CICS or IMS subsystems) becoming unavailable.

A general broadcast can be up to four lines, and can be sent to all system services terminals. The lines of broadcast
appear at the bottom of the terminal display and are available across system restarts.

When you send a general broadcast, the NCL variables &BROLINE1 to 4 are updated. Any panel containing these
variables displays the text you have entered the next time a user accesses those panels.

To set a general broadcast

1. Enter /BCAST at the prompt.
The Broadcast Services : Primary Menu appears.

2. Enter G at the prompt on the Broadcast Services : Primary Menu.
The Broadcast Services : Edit Broadcast Text panel appears.
On entry to this panel, the lines in the editor display the text from the last general broadcast that was issued. Details of
the user who issued the last broadcast are also displayed.

3. Enter the text that you want to send as a general broadcast in the text lines provided and press F3 (File).
The broadcast is saved.

NOTE
This procedure sets the broadcast so that it can be displayed and saves the broadcast in the system services
VFS file so it is available across system restarts.

Set Primary Menu Broadcasts
The primary menu broadcast allows you to set one line of text to display on the primary menu. This type of broadcast is
useful for reminding users of something about the system they have logged on to. For example, you want to remind users
that the system is a test system and that they must not change anything.

Follow these steps:

1. Enter /BCAST at the prompt.
The Broadcast Services Primary Menu appears.

2. Enter P at the prompt.
The Edit Broadcast Text panel appears. This panel looks similar to the edit panel for a general broadcast except that
only one text line is available for input.
When you first access this panel, details are given of when the text was last updated, and by which user ID.

3. Enter the text that you want displayed on the primary menu in the text line, and press F3 (File).
The broadcast is saved.

NOTE
When you enter text in this line, the NCL variable &ZPMTEXT1 (which is contained on the primary menu) is
updated. When you press F3, the primary menu is updated and the broadcast is displayed when a user next
accesses that menu. F3 also saves the broadcast so that it is displayed across system restarts.

Review Active Broadcasts
To review active dynamic broadcasts that are applicable to your terminal and user ID:

1. Enter /BCAST at the prompt.
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The Primary Menu for Broadcast Services appears.
2. Enter R at the prompt.

The Review Broadcasts panel appears. This panel displays all the broadcasts for your user ID and terminal in the
same way you receive a broadcast when you log in. To view subsequent broadcasts, press F8 (Forward).
The dashed line above each broadcast includes a message. The message indicates whether the region deletes or
retains the broadcast after the review. The retained broadcasts can be deleted from the List Broadcasts panel only.

Send Dynamic Broadcasts
A dynamic broadcast allows you to send a message to a specific user, or to a range of users. When a broadcast is sent, a
panel is displayed containing the broadcast lines and details of the broadcast initiation.

After a broadcast is sent, it is retained until you exit broadcast services. If you want to send another broadcast, the
previous broadcast is displayed on the editor if you have not left broadcast services. This feature allows you to send the
same broadcast again, or edit it to send to another user, or group of users.

To send a dynamic broadcast:

1. Enter /BCAST at the prompt.
The Broadcast Services : Primary Menu appears.

2. Enter S at the prompt.
The Broadcast Services : Send Menu appears.

NOTE
For information about the fields and options available on the prompt on the Broadcast Services : Send Menu,
press F1 (Help).

3. Complete the appropriate fields for the type of broadcast you want to send, and select the option.

NOTE
If you specified option U and prompting in the Destination Mask field, you are presented with a list of user
IDs. Select the users you want to send the broadcast to and then press Enter.

The Broadcast Services : Edit Broadcast Text panel appears.

NOTE
If you select option U, you can specify a maximum of 400 lines of broadcast text. If you select any of the
other options, you can specify a maximum of four lines of broadcast text.

4. Type the broadcast text, and press F3 (File).
The broadcast is initiated. An acknowledgment message is displayed when processing is complete. This message
shows the total number of terminals and users that have received the broadcast.
Note: If you send a broadcast to a user who is logged on more than once, the acknowledgment message includes
each of their logons in the total number of user IDs that have received the broadcast. However, when the user has
viewed the broadcast, the broadcast is discarded for their duplicate logons.

Work With Received Broadcasts
When a received broadcast has more lines than the screen has available, use the F8 (Forward) and F7 (Backward) keys
to scroll through the broadcast.

To acknowledge receipt of the broadcast, press F3 (Exit). However, when you press F3 (Exit), you no longer have access
to the broadcast. If the broadcast is more than one screen, you can press F3 (Exit) before you have read the whole
broadcast.
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Access System Group Definition
Broadcast services can be customized to send messages to one or more remote regions. This customization is performed
by setting up system group definitions.

Each system group definition contains one or more remote regions to which a broadcast is sent. By specifying a system
group definition when sending a broadcast, that broadcast is sent to the remote regions defined in that group definition.
The local region can also be included in the system group definition.

The List System Groups option of the Broadcast Services primary menu is used to access the list of defined system
groups on your system. From this list you can add, update, and copy system group definitions.

To access the system groups definitions, enter /BCAST.LS at the prompt.

The Group List panel appears. If no system groups have been defined, no entries appear in this list.

NOTE
For information about what is displayed and the actions available on the Group List panel, press F1 (Help).

Connecting Terminals

Supported Terminals

Your product region supports the following IBM devices. Any compatible device is also supported.

• Full function support for 3270 family LU0 and LU2 (up to 255 x 255) devices
• Full function (including DBCS) support for 5550 (24 x 80) devices
• OCS and printing support for 3767 or other LU1 devices

Information that allows your product to connect to these terminals is contained in their VTAM mode table definition.

NOTE
Your product region supports full operator functions through the operating system console by use of the
MODIFY command. Privilege and authority available through the console can also be controlled. For more
information about defining a system console, see Security.

How Your Product Accepts Terminal Connections

When a request for a terminal connection is made to your product, the following process occurs:

1. The logon exit is driven.
2. The logon exit examines the session parameters to determine the terminal type.
3. If the connection is accepted, the following process occurs:

a. The session parameters are modified, if necessary.
b. An OPNDST macro is issued.
c. A BIND request then flows to the terminal.
A CLSDST macro is issued if the request is rejected, and information about the reason for the failure is sent to the
terminal.

4. The terminal receives the BIND and if the parameters contained therein are suitable, logon proceeds and the session
is established.
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Extended Attributes Support

You can specify extra attributes for your terminal connections. A parameter in the logmode definition enables your region
to send a query to a requesting terminal. A query is sent when X‘80’ is specified in the second position of the PSERVIC
field of the logmode definition, for example, PSERVIC=X‘0280...’.

The query obtains the following information from the requesting terminal:

• Extended (seven) color
• Extended highlighting
• Field outlining
• DBCS (double-byte data streams for special language support)
• Screen size

Screen Sizes

Some terminals and controllers support a special screen size definition in the logmode table definition called unspecified
viewport size. When unspecified viewport size is specified, the screen size is determined from the parameters received
from the terminal in a query.

If unspecified viewport size is not specified, the default or alternate screen size for the terminal type determines the screen
size for the terminal connection. The default for all terminal types is 24 rows by 80 columns. The alternate screen size is
the largest screen size of which a terminal type is capable.

To enable unspecified viewport size, specify X‘03’ in the 11th position of the PSERVIC field of the logmode table definition.

Notes:

• The session parameters are not altered to specify unspecified viewport size unless the definition also supports a query
of extended attributes.

• The screen size for non-SNA terminals is always set using the information obtained by the query, regardless of the
screen size information in the BIND.

• If an unspecified viewport size BIND is sent to a terminal that does not support it, the BIND fails.
• The following devices support an unspecified viewport size BIND:

– 3174 controller
– 3274 controller at Configuration Support D, Release level 65
– Most distributed function devices

Logmode Table Definitions

The following table specifies the logmode table parameter values that are expected for different terminal types:

Terminal Type Expected Parameter Values

LU1 FMPROF=X‘02’

LU2 FMPROF=X‘03’
PSERVIC=X‘01...’

LU3 FMPROF=X‘03’
PSERVIC=X‘02...’

NOTE
For more information about coding mode table entries, see IBM Communications Server SNA Resource
Definition Reference.
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Product Region JCL Parameters
The following list provides detailed descriptions of the JCL parameters that the started task member of your product region
can specify. The default value is underlined.

ARMNAME=name

Specifies the name that is used to register a region with the Automatic Restart Manager (ARM). To set the ARM options,
use the XOPT= JCL parameter.

Default: SVM_acbname, where acbname is the ACB name set by the PRI= JCL parameter

COMP={ comp | (comp1,comp2,...compn) }

Specifies the list of NetMaster components that you want to include in the region. When you initialize the region, it
includes only the components specified in the COMP list. Valid NetMaster component entries are:
TCPIP

- The TCP/IP Network Management component
SNA

- The SNA Network Management component
FTCD

- CONNECT:Direct Support for the File Transfer Management Component.
FTMBX

- CONNECT:Mailbox Support for the File Transfer Management Component.
FTFTP

- FTP Support for the File Transfer Management Component.
FTXCOM

- XCOM Data Transport Support for the File Transfer Management Component.

DBCS={ NO | YES | IBM | FUJITSU }

Specifies the DBCS option.

DSNQLCL

Specifies the name of the local VSAM data set qualifier. This value is used when allocating data sets.

DSNQLNV

Specifies the name of the local non-VSAM data set qualifier. This value is used when allocating data sets.

DSNQSHR

Specifies the name of the shared VSAM data set qualifier. This value is used when allocating data sets.

DSNQSNV

Specifies the name of the shared non-VSAM data set qualifier. This value is used when allocating data sets.

DYNVVOL=value

Specifies a default volume for dynamically allocating files.

Default: No volume is specified in the dynamic allocations, and SMS allocates the files according to its rules.

INIFILE=filename

Specifies the INI file that you want to use for customization of parameters.

INIRESET
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Specifies that all current parameters are ignored and the defaults used. If an INI file is specified, do not use this
parameter.

INIT={ NMINIT | name }

Specifies the name of the NCL procedure in the COMMANDS library that is executed during region initialization before
VTAM ACBs are opened.
Limits:  name must have one through eight characters.

INIWTO

Specifies that initialization messages are echoed to the system console.

INT={ 00 | nn }

Specifies which internal commands can be used. The parameter value comprises one hexadecimal byte, where each bit
indicates acceptance of a particular command, as shown in the following table. The recommended value is INT=E4, that
is, all commands in the table.

Bit Command Function
X'80' SHOW STOR Storage display
X'40 ##AT, SH ##AT AT-trap facility
X'20 ##DP Storage alter
X'10 (Reserved) (Reserved)
X'08 (Reserved) (Reserved)
X'04 ##PMON Performance monitor
X'02 (Reserved) (Reserved)
X'01 (Reserved) (Reserved)

NCLFM={ * | a }

(z/VM) Specifies the CMS filemode that applies to loading NCL procedures.

NMDID=domainid

Defines the domain ID for this region.

The domain ID is unique across all connected systems. A nonunique value can produce naming conflicts, which restrict
inter-system functionality such as ROF sessions from background environments. Do not confuse this parameter with the
system ID in the SYSTEMID parameter group.

Default: The first characters (up to a maximum of 4) of the region primary ACB name, which is specified in the PRI
parameter

Limits: One to four characters

NMSUP=userprefix

Specifies the System User Prefix that is used to prefix the user IDs for background system environments.

Default: Domain ID

Limits: One to four characters

NOMODIFY

Specifies that communication between the operating system MODIFY facility and the product, using the system console,
is not supported.
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Default: The use of MODIFY is supported.

NPF={ NO | YES }

Controls the use of NPF. NO inhibits NPF in the region. This setting is useful on test regions where security checking is
not required but where a production UAMS is used.

Default: NO

NPFFM={ * | a }

(z/VM) Specifies the CMS filemode that applies when loading NPF tables.

OPT={ 00 | nn }

Activates CPU accounting support. The parameter value comprises one hexadecimal byte. Each bit indicates the level of
accounting, as shown in the following table, which lists the values of the OPT parameter:

Bit Accounting
X'02' CPU accounting for all threads
X'01' CPU accounting for NCL threads only

PRI={ NM | acbname }

Specifies the name of the primary VTAM ACB for the region to be used for terminal communication.

Default: NM

Limits: One to eight characters

READY={ NMREADY | membername }

NOTE
Specifies the name of the NCL procedure that executes as part of region initialization after VTAM ACBs have
been opened successfully. The procedure is in the COMMANDS procedure library.Default: NMREADY

Limits: One to eight characters

SEC={ * | NO | NMSAF | NMSAFF | name }

NOTE
Specifies whether the region uses a security exit.

An asterisk (*) specifies that the region uses a security exit. If no security exit has been link edited into the NM001 load
module, then the region uses the NMUEX01 load module.

If NO is specified, no security exit is used. This specification overrides any link edited exit or the NMUEX01 load module.

If NMSAF is specified, the vendor-supplied partial security solution is used.

If NMSAFF is specified, the vendor-supplied full security solution is used.

If a name is specified, the named load module is loaded and used as the security exit. If this load module cannot be found,
then the region terminates.

Important! If an abend occurs in the exit and the requested function cannot be performed, it is regarded as a security
exposure and the region terminates. Message N00303 is sent to the console as a WTO, with RC=8.

NOTE
For more information about security exits, see Security.

SSID={ NO | * | name }

Specifies whether to establish a connection to a SOLVE Subsystem Interface (SSI) when the region initializes.
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If NO is specified, then no connection to a SOLVE SSI is attempted. The connection is started (or attempted) only if the
SSI parameter group requests a connection.

If an asterisk (*) is specified, then an SSID of the first four characters of your product region job name is used.

If * or name is specified, then an attempt to connect to the SSI is made immediately. If it fails, it retries at an interval as
specified in the SSI parameter group.

SSM={ NO | YES }

Specifies whether to enable support for OPS/MVS System State Manager (SSM). If you want to use SSM to monitor and
control z/OS object states and statuses, specify YES to to register the NetMaster product (NETMASTR).

Default: NO

SSMAPPL=application_name

Specifies the application name that is registered with OPS/MVS for this product or component.

Default: NETMASTR

Limits: Eight characters

SMHBTI=heartbeat_interval

For SSM=YES, specifies how often to send heartbeats to OPS/MVS SSM. The heartbeat interval is in minutes. A value of
zero indicates no heartbeat.

Initial value: 5

Limits: 0 through 60

TZ={ shhmmm | GMT }

Sets the internal time zone for your product region to a specific offset or Greenwich Mean Time (GMT). The operating
system offset is ignored, and no changes are detected or processed. Generally, do not specify this parameter and your
region runs on system local time.

The system hardware clock is typically set to GMT. The operator sets the system local time when the operating system is
initialized. The difference between the hardware time and the local time is the offset from GMT.

When the hardware time is not set to GMT, you can use the TZ parameter to set this time. The region uses the system
local time as the current time but uses the specified offset when calculating GMT.

s
Is plus (+) or minus (-), depending on whether the site is ahead (+) or behind (-) GMT.

hhmm
Specifies the four-digit hours and minutes value of the time zone offset.
Limits: 15 hours

If GMT is specified and the hardware clock is set to GMT, the internal time is set to GMT rather than system local time. For
example, if the system is four hours ahead of GMT and the local time is 5 pm, GMT time is 1 pm. Your region uses 1 pm
as the displayed 'local' time.

UDBDEFER

Specifies to defer all UDB open processing and open UDBs only after the UDBCTL command is used.

NCL automatically attempts to open ddnames that start with UDB on the assumption that they are utilized as UDBs. If
specific processing options are required for UDBs, such as use of LSR pools, use the UDBCTL command to open the
UDB.
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Selecting any ddnames that do not start with UDB bypasses automatic open processing and requires opening by
the UDBCTL command. Typically, the UDBCTL commands to open UDBs are placed in the NMINIT or NMREADY
procedures.

VFSENQ={ YES | NO }

Specifies whether the VFS data set is enqueued exclusively when the region initializes. NO blocks the ENQ and allows an
immediate restart.

Default: YES

VSAMIO={ M | S | D }

Specifies how VSAM I/O is performed in your product region:

• M specifies that all VSAM requests are performed in the main task.
• S specifies that all VSAM requests are performed in the subtask.
• D specifies that your product dynamically switches between main task and subtask, depending on load.

If significant VSAM activity is anticipated, specifying S improves processing overlap on multi-CPU machines.

WTO={ YES | NO }

Specifies whether, if no definition exists for the system console user ID (typically ppppOPER), to send monitor class
messages to the system console.

Default: YES

XM={ TASK | ZIIP | BEST }

Specifies whether to move some processing performed by the main task of the region from the central processor (CP) to a
zIIP.

• TASK or T specifies that main task processing occurs on the CP.
• ZIIP or Z specifies that main task processing occurs on a zIIP. If a zIIP is not available, an error message is generated

and processing continues on the CP.
• BEST or B specifies that main task processing occurs on a zIIP if it is available; otherwise, processing occurs on the

CP.

Default: BEST or B

XOPT={ option | (option, option, ...) }

Specifies the following options (for example, for dump processing and ARM registration). This parameter can be specified
more than once.

NOSXWEBU
(Default) Specifies that the user security exit cannot handle web users.

SXWEBU
Specifies that user security exit has been modified to handle web users.

SDUMP
Specifies to write ABEND dumps to the SYS1.DUMP data set.

NOSDUMP
(Default) Specifies to send ABEND dumps to the normal dump data sets.

DAE
Specifies to provide DAE symptom information when writing an ABEND dump.

NODAE
(Default) Specifies that DAE symptoms information is not provided.
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ARM
Specifies that the region tries to register with the Automatic Restart Manager (ARM), using an ARM element
name specified through the ARMNAME= JCL parameter. If a registered region fails, the sysplex ARM restarts that
region automatically.

NOARM
(Default) Specifies that the region does not register with ARM.

RLSU
Requests VSAM Record Level Sharing (RLS) for the UAMS file.

NORLSU
(Default) Specifies that VSAM RLS is not used for the UAMS file.

PVLOAD
(Default) Loads persistent variables when starting a region.

NOPVLOAD
Prevents the loading of persistent variables when starting a region.

PWMIX
Specifies that mixed case passwords are supported.
If you enable this support, consider the following important points:

• Do not share a UAMS database with a region that does not support mixed case passwords and is not using a
partial security exit.

• Ensure that all regions in a multisystem environment have this support enabled.

Product Name Keys
The following table shows product names with their associated product name keys and LMP codes for z/OS. The table
contains the following information:

Product Names These reflect products that can be sold. Each product name has a product name key and one or more
associated LMP codes (one for each operating system where the product is available).

Subfunctions Many products include subfunctions, which are shown indented. These subfunctions are not separately
licensed, but the functionality of each required subfunction is included in the PROD= parameter.
The PROD= parameter enables you to select the functionality you require in a region, and to exclude parts
that you do not require.

Including Subfunctions To include a subfunction, you specify in the PROD= parameter the product name keys of both the product
name and the subfunction.

Product Name Product Name Key LMP Code
NetMaster NM for SNA SNA YX
NetMaster NM for TCP/IP TCPIP Y7
NetMaster FTM FT X3

CONNECT:Direct Support FTCD N/A
CONNECT:Mailbox Support FTMBX N/A
FTP Support FTFTP N/A
XCOM Data Transport Support FTXCOM N/A
SOLVE:FTS Support FTFTS N/A

SOLVE:FTS FTS ZI

SYSPARMS Operands
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SYSPARMS has the following operands.

NOTE
After the region initialization, you cannot use the SYSPARMS command to change those operands that
parameter groups set.

Some SYSPARMS operands apply to specific components or products only.

ACBRETRY={ NO | YES }

NOTE
Indicates whether your product region attempts to reopen the VTAM ACB. If YES, the system attempts to open
the VTAM ACB during initialization. The system also attempts to reopen the ACB if it is closed at some time
during normal processing (for example, if VTAM is shut down), at 30-second intervals.

Default: YES

APPLSTIV={ 180 | n }

( SOLVE:Access) Specifies the frequency in seconds for monitoring application status. The value can be in the range 30
through 3600. Applications are defined using SYSPARMS APPLSTAT=applname.

Default: 180

APPTXT1={ ACTIVE | word }

( SOLVE:Access) Specifies an override description for the ACTIVE application status.

APPTXT2={ INACTIVE | word }

( SOLVE:Access) Specifies an override description for the INACTIVE application status.

APPTXT3={ NOLOGONS | word }

( SOLVE:Access) Specifies an override description for the NOLOGONS application status.

APPTXT4={ UNKNOWN | word }

( SOLVE:Access) Specifies an override description for the UNKNOWN application status.

APPTXT5={ UNAVAIL | word }

( SOLVE:Access) Specifies an override description for the UNAVAIL application status.

APPTXT6={ NOTAPPL | word }

( SOLVE:Access) Specifies an override description for the NOTAPPL application status.

AOMCUTOK={ NO | YES }

(Automation Services) Sets the option for consoles to use SAF UTOKENs, which requires the use of a user security exit
that returns UTOKENs.

NOTE
UTOKEN usage is supported for both JES and EXTMCS consoles.

This operand cannot be changed when AOM is active or when consoles are acquired.

Default: YES

AOMMLTO=number
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(Automation Services) Specifies the maximum time (in seconds) that the SYSCMD facility allows for any one multiline
WTO to be collected completely. If this time-out value is exceeded and the end line is not seen, the multiline WTO
undergoes further processing by AOMPROC, and so on.

Default: 5

Limits: 2 to 60

AOMPRFJI={ NO | YES }

(Automation Services) Specifies if the JES job ID is to prefix the message text when displayed at an OCS screen, for
messages sourced by an z/OS system. The value of this parameter is used to set the message prefixing actions when a
new OCS or NCL &INTCMD environment is created.

Default: YES

AOMPRFJN={ NO | YES }

(Automation Services) Specifies if the z/OS job name is to prefix the message text when displayed at an OCS screen, for
messages sourced by an z/OS system. The value of this parameter is used to set the message prefixing actions when a
new OCS or NCL &INTCMD environment is created.

Default: NO

AOMPRFMN={ NO | YES }

(Automation Services) Specifies if the minor lines of z/OS-sourced multiline WTO messages are to have SYSCMD
prefixes inserted when displayed. The value of this parameter is used to set the message prefixing actions when a new
OCS or NCL &INTCMD environment is created.

Default: NO

AOMPRFSN={ NO | YES }

(Automation Services) Specifies whether to prefix the originating system name to the message when it is delivered to
an OCS window. The value of this parameter is used to set the message prefixing actions when a new OCS or NCL
&INTCMD environment is created.

Default: NO

AOMPRFTM={ NO | YES | HMS | HM }

(Automation Services) Specifies if the time the message was issued is to prefix the message text when displayed at
an OCS screen. The value of this parameter is used to set the message prefixing actions when a new OCS or NCL
&INTCMD environment is created.

AOMPRFTM=YES or AOMPRFTM=HMS causes the time to be displayed as hh:mm:ss.

AOMPRFTM=HM causes the time to be displayed as hh:mm.

Default: YES

AOMSSID={ * | sub-system-id }

(Automation Services) Specifies the subsystem ID for use by the SYSCMD facility. The asterisk (*) uses the first four
characters of the job name or started task (STC) name.

Default: NETM

AOMTRACE={ NO | YES }

(Automation Services) Specifies whether the message tracing is to be active (for the number of messages defined in
AOMTRLIM).

If YES, all messages from the local operating system are logged with trace information.
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Default: NO

AOMTRCRC={ HEX | LIST}

(Automation Services) Specifies, for messages traced by AOMTRACE, how the message routing codes are to be
formatted.

AOMTRCRC=HEX (the default) displays the routing codes in HEX format, showing 32 hexadecimal digits (corresponding
to 16 bytes, or 128 bits, of routing codes).

AOMTRCRC=LIST displays the routing codes in list format, with numbers or ranges of numbers indicating the routing
codes.

Default: HEX

AOMTRLIM=number

(Automation Services) Specifies the tracing limit. When reached, AOMTRACE is set to NO.

Default: 100

Limits: 1 to 999

AUTOEXEC={ NO | YES }

If an unrecognized command string is entered from an OCS terminal, this operand specifies whether your product region
assumes that it is the name of an NCL procedure which it then attempts to execute.

If AUTOEXEC=NO is specified, unrecognized strings are rejected with an error message.

If AUTOEXEC=YES is specified and the string is a potential NCL procedure name (that is, a valid member name), your
region generates a START command for commands entered from OCS or an EXEC command for commands issued by
an NCL procedure. If the string is not the name of a defined NCL procedure the command is then rejected.

Default: YES

AUTOREXX={ NO | YES }

Specifies whether a START command recognizes and executes a data set member as REXX procedure:

• YES executes members as REXX procedures.
• NO executes members as NCL procedures.

Default: NO

CALLSHR0={ NO | YES }

Specifies whether you want to share subpool zero between the &CALL subtasks and the main task of your product region.

When &CALL statements are executed, a subtask is attached to execute the target load module. By default, the subtask
does not share subpool zero with the main task. However, if multiple modules open and process the same VSAM data set,
VSAM can suffer abends unless subpool zero is shared.

Default: NO

CDELAY=number

Specifies the time (in seconds) your product region waits before sending output to an OCS terminal when a user is
entering input on the keyboard.

The OCS terminals can receive unsolicited output at any time. If a user is entering input on the keyboard and output
becomes available, a contention condition arises (on SNA terminals). The condition prevents a terminal from accepting
output until input is complete.

This contention is broken if it continues for more than the CDELAY interval. The keyboard input is interrupted, forcing the
available output to the terminal. Therefore, set the CDELAY parameter to provide a reasonable period for uninterrupted

 1650



 Netmaster® Shared Content Library 12.2

entry of commands without causing excessive delay before output can be sent. Typically, the default value of 15 seconds
is adequate. CDELAY also applies to NCL panel display.

Default: 15

Limits: 0 to 300

CNMACBNM=cnm_acb_name

(NetMaster NM for SNA) Specifies the name of the CNM ACB.

Limits: One to eight characters

DALDEFER={ NO | YES }

Specifies whether to request deferred mounting when allocating data sets.

Default: NO

DALRACF={ NO | YES }

Specifies whether automatic RACF resource protection is requested when dynamically allocating new data sets.

Default: NO

DALRLSE={ NO | YES }

Specifies whether data sets created by dynamic allocation are defined with the RLSE option to free unused secondary
extents.

Default: NO

DESC={ (n,n,n) | NONE }

Defines the operating system descriptor codes used for messages sent to the system console, including messages
associated with the ppppOPER user ID. Specify NONE to cancel any previously set description codes. For an explanation
of the impact of specifying certain codes, see the appropriate operating system documentation.

Default: NONE

Limits: 1 to 16 and NONE

DSSISPST={ EXT | NO | OEXT | STD }

Controls the format of generated ISPF statistics when Dataset Services is used to create or update a PDS member.

• EXT always generates statistics in extended format.

• NO does not generate statistics.
• OEXT generates statistics in standard format unless the value of a line counter is greater than 65535. In this case, the

setting generates statistics in extended format.
• STD always generates statistics in standard format.

Default: STD

DYNLMAX=number

Specifies the maximum number of dynamic INMC links that can be active at the same time. Enter 0 to prevent any
dynamic links from being established and to disable the dynamic facility.

Default: 10

EDITCAPS={ OFF | ON }

Specifies the default setting for the CAPS command when using Panel Services. OFF retains entered data in uppercase
and lowercase format. ON converts entered data to uppercase. The default attribute can be changed during editing by the
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CAPS command. When a member is saved, Edit Services retains the current CAPS setting. Edit Services reinstates that
value when the member is next edited regardless of the setting of the EDITCAPS operand.

Default: OFF

EDITNULL={ ON | OFF }

Specifies the default setting for the NULLS command when using Panel Services. If OFF is specified, trailing blanks are
retained on each edit line. If ON is specified, trailing blanks on each edit line are converted to nulls (X'00') before being
displayed for editing. Using the nulls on an edit line lets you use the insert key to insert data among other text on the line.
To change the default attribute while editing, use the NULLS command.

When a member is saved, Panel Services retains the current NULLS setting. Panel Services reinstates that value when
the member is next edited, regardless of the setting for the EDITNULL operand.

Default: ON

EVCMDMIN=number

Determines the minimum repeat period (in seconds) permitted for an EVERY command. This operand can be used to
stop the region from being flooded with timer commands inadvertently. If a value of 0 is specified, an EVERY command is
executed immediately.

Default: 10

Limits: 0 through 300

FTSCPROC={ procname | NONE }

(SOLVE:FTS) Specifies the name of an NCL procedure. The procedure intercepts commands that are issued on
completion of system transmissions.

These commands are executed under the control of the background system (BSYS) environment, subject to the
BSYS authorization level. The specified procedure gives you a greater degree of control over these commands. The
procedure (an FTSCPROC) is called whenever a terminating transmission attempts to issue a command. The command,
with information about the terminating transmission, is passed to your FTSCPROC, which issues the command or
suppresses it. To activate your FTSCPROC, set its name in this operand. If you issue SYSPARMS FTSCPROC=NONE,
no FTSCPROC is used, and commands are executed directly.

NOTE
For more information, refer to Ch.8 - "Controlling Issued Commands" in the SOLVE:FTS manual, located here.
In order to view the file, you may need to log in with your Broadcom Support site credentials.

Default: NONE

FTSFTM={ YES | NO }

Specifies whether extended event data is created for $$FTS events for use by NetMaster FTM.

NOTE
For more information, see Network Control Language Reference.

Default: NO

FTSMAXBK={ 32K | 64K }

(SOLVE:FTS) Determines the maximum file block size that SOLVE:FTS processes.

Sometimes (for example, tape data sets created with block sizes greater than 32 KB), the 64K setting is required to
process the files.

Default: 32K

FTSRCDSN={ NO | SYS | ALL | LOG }
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(SOLVE:FTS) Provides optional generation of the message (number N44807) at the end of a transmission at the receiving
region. The message identifies the data set name into which the file has been received.

• SYS specifies that the extra message is generated only for the SYSTEM transmissions.
• ALL specifies that the message is generated for all transmissions.
• LOG specifies that the message is generated for all transmissions but is written to the activity log only.

For SYS or ALL, the message is written both to the activity log and to OCS operators profiled to receive FTS messages.
The generation of this extra message enables the LOGPROC NCL procedure to do the following functions:

• Monitor the successful completion of transmissions.
• Generate dynamically JCL job streams that can be submitted to process the received data set.

Default: NO

FTSSMF={ NO | YES }

(SOLVE:FTS) Specifies whether SOLVE:FTS generates the SMF records on the successful completion of transmission or
receipt of a file.

Generation of SMF records is possible only if SOLVE:FTS is assigned an SMF record identifier for use on all SMF records
generated by the system. This identifier is set using the SMF parameter group of the Customizer.

NOTE
Default: NO

FTSTRDSN={ NO | SYS | ALL | LOG }

(SOLVE:FTS) Provides optional generation of the message (number N44307) at the end of a transmission at the
transmitting region. The message identifies the transmitted data set name.

• SYS specifies that the extra message is generated only for the SYSTEM transmissions.
• ALL specifies that the message is generated for all transmissions.
• LOG specifies that the message is generated for all transmissions but is written to the activity log only.

For SYS or ALL, the message is written both to the activity log and to OCS operators profiled to receive SOLVE:FTS
messages.

Default: NO

HELDMSG=(xxx,yyy)

xxx
Specifies the default number of messages that are queued for an OCS window in HOLDING or AUTOHOLD
mode, or where the window is closed. When this limit is reached, the earliest messages are discarded to allow the
latest messages to be queued. Also, a warning that messages are lost is sent to the terminal.

yyy
Specifies the maximum depth of the message queue that any user can request when using the PROFILE HOLD
command. This value lets you limit the size of the message queue for any individual operator by overriding the
default range of the PROFILE HOLD command.

Default: 200,999

Limits: 10 to 999, and xxx cannot exceed yyy.

INMCBFSZ=number

Specifies the INMC buffer size (in KB) for all INMC traffic. This size is the default for all outbound messages on INMC
sessions. The exception is those sessions whose bind specifies a maximum RU size smaller than INMCBFSZ. For these
sessions, the message size is equal to or smaller than the bind RU size.
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Increasing INMCBFSZ can improve performance on high-speed links, such as channel-to-channel or microwave links.
The slow links can benefit from a lower INMCBFSZ value.

This operand can be changed at any time. However, for the active links to acquire the changed value of INMCBFSZ, stop,
reset, and restart the links.

Default: 4

IPAMHB={ NO | (a,b) }

Controls the use of heartbeats for TCP/IP INMC and APPC links.

IPAMHB=NO disables heartbeats for INMC/APPC links using TCP/IP (regardless of the setting on the other side).

IPAMHB=(a,b) sets up heartbeats as follows:

• a is the heartbeat send interval, in seconds. The valid range is 10 through 100.
• b is the heartbeat loss toleration count. The valid range is 2 through 5.

If no heartbeats are received in (a*b) seconds from the other side of the session, then the session is closed. For INMC,
the link is retried later.

If both sides of a link want heartbeats, then the minimum of each value is used.

Default: NO

JRNLPROC=procname

Specifies the NCL procedure to be started when a journal swap occurs.

Default: $NDJPROC

JRNLSWAP={ NO | YES }

Specifies whether, if a space error occurs on the active journal, you want to swap the NDB journal data set automatically.

• When YES is specified and a file full condition occurs, the journal is swapped to the alternate journal.
• When NO is specified, the journal error prevents further updates to journaled NDBs. Any updates in progress are held

over until the NDB is successfully restarted.

Default: YES

LANG={ US | UK | cc }

Defines the language code for the region and the default language code for users.

NOTE
For the region recognized values that can be used to replace the cc option on this operand, see Network Control
Language Reference.

Default: US

LMSGWARN=number

Specifies the repeat frequency at which OCS operators are warned of lost messages when in HOLDING, AUTOHOLD, or
FS-HOLD mode. The warning message appears every time the specified number of messages are lost.

Default: 10

Limits: 1 to 999

LNKTRACE={ NO | YES }

Specifies whether to issue a trace message each time an attempt in opening a session to a remote region fails.
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If YES, the region issues an N35006 trace message each time an attempt to open a session to a remote region fails. The
region retries such failures indefinitely at 60-second intervals until the session is opened or the link is stopped. If a remote
region cannot be contacted, turn on this trace. The content of the LNKTRACE message helps resolve the cause of failure.

Default: NO

LOCKPROC=procname

Specifies the LOCK command procedure. This procedure is invoked when a user enters the LOCK command to lock the
terminal.

Default: $NMLOCK (supplied procedure)

LOGPAGE=number

Defines the number of lines per page of the activity log. This operand must be executed near the start of the NMINIT
initialization procedure to become immediately effective.

Default: 60

Limits: 30 through 250

MAXRUSZ=number

Specifies the maximum request unit size for APPC sessions. If necessary, this value overrides the LU6.2 session BIND
parameters. The value applies to new sessions established after the command is complete. The value is converted to a
single-byte RU size of the form X'ab' where number=a*2**b. Values that cannot be converted directly are rounded down.

Default: 4096

Limits: 128 through 32768

MENULU1=procname

Specifies an alternate menu for LU1 logons.

Default: $NMPMLU1 (supplied procedure)

MENUPROC=procname

Specifies an alternate primary menu procedure name.

Default: $NMPMENU (the supplied primary menu procedure)

MODLUSER={ userid | NONE }

Specifies the name of a UAMS user ID definition to be used as the model for dynamic user ID generation. To determine
the most appropriate action for your region, use the following scenarios:

• If you do not want to specify a model for dynamic user ID, specify NONE or let it default.
• In the following scenario, the region automatically creates a user ID for the unknown user. This ID has the same

attributes and privileges as the model user ID.
– This operand is coded.
– A user attempts to log on to a product region with an unknown user ID.
– Their password is that associated with the model user ID.

• If a password security exit is implemented, the exit can alter the model name.
• If a full security exit is implemented, this operand is ignored.

Default: NONE

NCLGBTRC= { name | prefix* }
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Specifies a single global variable name, or a generic global variable prefix that is to be traced as changes occur to them.
Each time an assignment occurs into a traced global variable, a log record is written that identifies the process performing
the assignment. The first eight bytes of data are also traced.

If name is specified, only one global variable is traced. If prefix is specified, all global variables that start with the
nominated prefix, excluding the standard global variable prefix, are traced as their values change.

The trace record is written as a single message, N23312, to the activity log. Tracing is turned off if no name or prefix is
specified.

NCLOGTRM={ NO | YES }

Specifies whether NCL writes a log message on completion of each NCL procedure. If YES is specified, the log message
provides statistics on NCL processing units used by the procedure.

Default: NO

NCLTRLFF={ ONE | MULT }

Specifies how many X'FF' field separators NCL places at the end of a record written to a UDB. If MULT is specified, and
a record is written to a UDB where the record contains multiple null variables at the end, one X'FF' field separator is
appended to the UDB record for each 'null' variable on the &FILEPUT or &FILEADD statement.

If NCL-format UDBs are created for processing by external systems, the use of this operand should be consistent.

Default: ONE

NCLTRMAX=number

Specifies the maximum number of NCL trace messages that are generated in any one invocation of an NCL procedure. If
0 is specified, all tracing is inhibited.

Default: 100

Limits: 0 to 9999

NDBLOGSZ=n

Sets the number of VSAM logical records that will be formatted as a journaling area when an NDB is created using the
NDB CREATE command. This journal area provides transaction integrity across system failures.
If the LOGSIZE parameter is specified on NDB CREATE, it overrides this value.

This value can be changed prior to issuing an NDB CREATE command, to change the journal size for that database.

Journal size is influenced by the possible complexity of an add, update, or delete operation on the database, which in turn
depends on such things as the size of the data record, and the number of keys being added. The journal automatically
extends if it is under-allocated.

NOTE
For more information, see Network Control Language Programming .

Default: 40

Limits: 10 to 200

NDBPHONX=name

Registers the name of the NCL phonetic exit program.

NDBRUMIN=nnn

Sets the minimum number of consecutive RID numbers that can be reused. You can change this operand at any time.

Default: 20

Limits: 10 to 100
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NDBRUSCP=nnn

Sets the percentage of RID space to be scanned to collect RIDs for reuse. Values of 95 or greater cause the complete
NDB to be scanned. For an NDB that is scanned daily, a default value of 15 means that the NDB is scanned completely
every week. You can change this operand at any time.

Default: 15

Limits: 5 to 100

NDBSCANO= { NO | YES }

Enables (YES) or disables (NO) the scan optimizer.

NOTE

• The setting of the NDBSCANO value does not affect NDBs that are already started at the time the command
was issued.

• An individual NDB can override the setting of the NDBSCANO command using the OPTIMIZE operand of the
NDB START command.

Default: YES

NDBSUBMN=n

Sets the minimum number of subthreads that will stay active, for any NDB, awaiting database requests that can
run asynchronously (&NDBSCAN and &NDBGET requests). When a database request arrives that can be run
asynchronously, the database handler starts a separate copy of itself to run that request, unless there are already
NDBSUBMX subthreads running. As the subthreads run out of work, they terminate unless the NDBSUBMN limit is
reached.

Default: 3

Limits: 0 to 20

NDBSUBMX=n

Sets the maximum number of subthreads allowed. See NDBSUBMN.

Default: 5

Limits: 1 to 20

NRDLIM=number

Specifies the maximum number of NRD messages that the system queues at any time before discarding the oldest
messages. This queue is used by the NRDRET command to refresh the OCS NRD message display.

Default: 200

Limits: 10 to 10000

NTSACCT={ SELECTIVE | ALL | NO }

(NetMaster NM for SNA) Specifies whether NTS accounting data is to be collected for selected sessions only, for all
sessions, or for no sessions. NTSACCT=SELECTIVE means that NTS attempts to collect accounting data for those
sessions which have a sawclass specifying ACCT=YES (see the DEFCLASS command). NTS starts a specific trace
for the primary resource if possible, otherwise the secondary resource if possible, to gather accounting information. No
attempt is made to stop such selective tracing. This option is best used when accounting data is required only for a few
applications in the host system. If NTSACCT=ALL is specified, then NTS starts tracing all network activity and collects
accounting information for all sessions regardless of any Saw class parameters. If NTSACCT=NO is specified, then NTS
does not collect any accounting information regardless of session parameters. Should any accounting be active when this
is requested it ceases immediately. Once session awareness processing is active, only NTSACCT=NO can be specified.
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To change the SYSPARMS accounting value to either of the other options while session awareness is active, it must first
be stopped, the command entered, and then session awareness restarted.

Default: SELECTIVE

NTSCINTV=nn

(NetMaster NM for SNA) Specifies the NTS correlation interval value, where nn is a number of seconds. This value
represents the maximum interval that NTS is prepared to wait for certain different types of data to be correlated. For
example, trace information can arrive ahead of the session notification for a particular session. If this occurs NTS queues
such data and solicits the latest session information from VTAM. However, if the session data for the traced session does
not arrive within the elapsed time of the correlation interval all uncorrelated data is purged. Similarly, if there is outstanding
data (such as trace or RTM data) yet to arrive after a session has ended, NTS is prepared to wait for it for up to the
correlation interval specified. If this interval expires then logging proceeds regardless of whether all outstanding data has
arrived. The default should be adequate for most networks.

Default: 30

NTSCLOSE={ NO | YES }

(NetMaster NM for SNA) Specifies whether any sessions, which remain active when NTS is closed due to system
initialization, are to be considered ended for the purpose of output logging. NTSCLOSE=NO means no active sessions
are logged when NTS closes. If NTSCLOSE=YES is specified then those sessions still active are queued for output and
time-stamped with the shutdown time. Such sessions are logged (according to the log options in effect) and are flagged
with a C in subsequent NTS session selection lists indicating the session did not end normally but was closed by NTS.
Because your product region only waits for a short period of time (about 10 seconds) between shutdown notification and
actual termination, this technique is only useful where a small number of sessions remain which need to be logged. If a
large number of sessions require closing before shutting down, the CLOSE operand of the NTS SAW STOP command is
used to similarly close and log all active sessions before stopping.

Default: NO

NTSCNMQ={ NO | YES }

(NetMaster NM for SNA) Specifies whether NTS is to queue NTS CNM requests. NTSCNMQ=YES means that all CNM
requests are queued until they are replied to by VTAM. NTSCNMQ=NO means that NTS CNM requests are not queued,
but issued immediately. Issuing NTSCNMQ=NO while NTS is active results in all queued NTS CNM requests being
purged.

Default: YES

NTSEVENT={ NO | YES }

(NetMaster NM for SNA) Controls NTS event generation. If you want events to be generated then you must specify
SYSPARMS NTSEVENT=YES. Issue SYSPARMS NTSEVENT=NO to immediately terminate all NTS event generation
irrespective of what class definitions are in place. Subsequently issuing SYSPARMS NTSEVENT=YES restarts generation
as per the current class definitions.

Default: NO

NTSINTSV={ NO | YES | name_mask }

(NetMaster NM for SNA) Specifies whether NTS intensive message recording is active. By enabling this function, certain
activities can be tracked, such as the purging of uncorrelated trace data, and dumping of unrecognized entries in the trace
buffer. This option is not usually required under normal operation.

name_mask
Specifies a mask that enables intensive message recording for certain LUs and PUs only.
Wildcards: * (any number of characters) and ? (one character)

Default: NO
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NTSMAXTP=nnn

(NetMaster NM for SNA) Provides the maximum number of trace PIUs that any class definition or operator command can
specify, as either the initial or final trace queue depth for any session.

Default: 100

NTSMAXTR =nnn

(NetMaster NM for SNA) Provides the maximum number of resources that can have a specific STRACE request
outstanding. This includes both trace start requests in normal operation, and trace stop requests where global tracing is
active and the resource is to be excluded. The number also includes those resources for which NTS started tracing to
collect accounting data.

Default: 100

NTSRSINT=nnn

(NetMaster NM for SNA) Specifies the interval length for resource statistics collection in minutes.

Default: 30

Limits: 1 through 480 (eight hours)

NTSRSLIM=nnn

(NetMaster NM for SNA) Specifies how many of the NTSRSINT intervals can occur before the statistics collected for the
oldest interval are overwritten. This operand can be overridden selectively using the LIMIT operand of the DEFCLASS
RESOURCE command. If this parameter is not specified and the relevant NTS resource class does not specify a LIMIT
parameter, the default number of intervals is used.

Default: 16

Limits: 0 through 255

NTSRSTAT={ NO | YES }

(NetMaster NM for SNA) Specifies whether to collect resource statistics. If this parameter is not specified, or
NTSRSTAT=NO is specified, then resource statistics collection is disabled. This means that no resource statistics are
collected, irrespective of options set in resource class definitions. Once session awareness (or SAW) is enabled, only
NTSRSTAT=NO can be specified.

Default: NO

NTSSAWBF=(n,sK)

(NetMaster NM for SNA) Specifies the number and size of buffers that VTAM allocates for collecting session awareness
data.

n
Specifies the number of buffers.
Default: 2
Limits: 2 through 255

s
Specify the buffer size in KB.
Default: 4
Limits: 2 through 32

NTSSKEEP=nn

(NetMaster NM for SNA) Specifies the system default session keep count for sessions written to the NTS database. The
number nn represents the maximum number of session incidences kept in the database for any specific session name
pair. When a session ends and is written to the database, this value is placed in the session master record. You can use
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the NTSDBMOD command to modify this value. The real name and network of both session partners determine a session
name pair. The default value of 10 means that only the ten most recent sessions for a session name pair are kept in
the database. As each session ends, it is added to the database until the session count is reached after which any new
sessions replace the oldest ones.

Default: 10

Limits: 1 through 255

NTSSMFTM={ GMT | LOCAL }

(NetMaster NM for SNA) Specifies whether to write timestamps in type 39 SMF records in GMT or local time.

All application timestamps in type 39 SMF records consist of the first four bytes of the system TOD clock value, plus a 4-
byte signed number for the time zone adjustment value, in seconds. By definition, the first four bytes represent GMT time
in approximately 1-second intervals. However, [set the NetView variable for your book] (NLDM) writes the first four bytes
of these timestamps in local time.

Default: GMT

NTSTRBFX={ NO | YES }

(NetMaster NM for SNA) Specifies whether the trace final queue buffers are to be consolidated when the first wrap occurs.
For sessions experiencing heavy traffic, the trace final queue might wrap frequently. If trace buffers are allocated from a
large set of pages, and tracing is enabled for many sessions, the paging overhead on the system might be considerable.
Specifying NTSTRBFX=YES causes NTS to use a contiguous buffer pool for the allocation of trace buffers for a single
session. This effectively fixes the pages in memory and therefore reduces the paging overhead. The movement of the
contents of the trace buffers on the trace final queue into the contiguous storage buffer occurs when the trace final queue
wraps for the first time.

Default: YES

NTSTRCBF=(n,sK)

(NetMaster NM for SNA) Specifies the number and size of buffers that VTAM allocates for collecting trace data.

n
Specifies the number of buffers.
Default: 4
Limits: 2 through 255

s
Specify the buffer size in KB.
Default: 4
Limits: 2 through 32

OCSHLITE={ NONE | REVERSE | BLINK | USCORE }

Specifies the type of highlighting to be used for high intensity messages on the OCS windows. The following options can
be specified:

• NONE specifies that messages are presented without change.
• REVERSE specifies that messages are presented in reverse video.
• BLINK specifies that messages are to blink.
• USCORE specifies that messages are underscored.
• For any terminals that support color, the default color applies. This operand is ignored for terminals that do not

support IBM extended highlighting. The operand does not apply to individual high intensity fields. These fields result
from comment lines from NCL procedures that commence with a plus sign (+) and that use the at symbol (@) field
highlighter

Default: NONE

 1660



 Netmaster® Shared Content Library 12.2

OCSTIME={ NO | YES }

Specifies whether the time appears on the title line of an OCS window. If YES, the current time in HH.MM is placed at the
left end of the title line each time the window display is updated. This information enables operators to determine when the
last message occurred if the terminal has been left temporarily unattended. Specifying NO resets this option.

Default: YES

PANLBFSZ=number

Specifies the maximum outbound data stream size (in KB) that can be generated for any terminal that is attached to your
product region.

If your terminals receive large data streams such as complex extended data stream screen formats, increase the
PANLBFSZ operand. A message is issued if an attempt is made to display a panel that is too large for the current
PANLBFSZ setting.

Default: 16

Limits: 4 to 20

PANLBUFF=number

Specifies the maximum number of pages of virtual storage to use for concurrent terminal output operations. If 0 is
specified, no limit is imposed.

This parameter throttles the simultaneous output to large numbers of terminals (for example, during broadcast
processing). Increase this number to speed up network startup and broadcasting, decrease it to throttle back these
activities.

Before you increase this value, consider any effects an increase in virtual storage usage have on other functions.

Default: 40

Limits: 0 to 32767

PPOCOLOR=color

Specifies the color to use when displaying unsolicited VTAM (PPO) messages on OCS consoles.

PPO messages are displayed in high intensity on noncolor devices.

Default: WHITE

Limits: BLUE, RED, PINK, GREEN, TURQUOISE, YELLOW, WHITE, and NONE

PPOHLITE={ NONE | REVERSE | BLINK | USCORE }

Specifies the type of extended highlighting used for unsolicited VTAM messages sent to OCS windows. The following
options can be specified:

• NONE specifies that messages are presented without change.
• REVERSE specifies that messages are presented in reverse video.
• BLINK specifies that messages are to blink.
• USCORE specifies that messages are underscored.

This operand is ignored for terminals that do not support IBM extended highlighting.

Default: NONE

PPOSOMSG={ LOG | NOLOG | LOGDEFMSG }

Specifies how to log PPO messages received from VTAM as the result of VTAM commands entered from a system
console or a local OCS window.
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If one of the following conditions applies, VTAM relays copies of the results of system console commands:

• The MODIFY PPOLOG=YES VTAM command has been entered.
• PPOLOG=YES is specified in the VTAM initialization parameters.

The following options can be specified:

• LOG logs all PPO messages.
• NOLOG ignores PPO messages.
• LOGDEFMSG logs only DEFMSGed PPO messages (that is, those messages that have delivery destinations or EDS

delivery enabled).

Default: LOG

PPOUSMSG={ LOG | NOLOG | LOGDEFMSG | WTOALL }

Specifies how to log unsolicited PPO messages, regardless of DEFMSG options. The following options can be specified:

• LOG logs all unsolicited PPO messages to the region activity log. Further delivery of unsolicited messages is still
performed according to DEFMSG rules.

• NOLOG specifies no logging of unsolicited messages.
• LOGDEFMSG logs only DEFMSGed unsolicited messages to the activity log (that is, those messages that have

delivery destinations or EDS delivery enabled).
• WTOALL writes all messages to the system hardcopy log.

Default: NOLOG

ROUTCDE=(n,n,n)

Specifies the routing codes that you want to use for unsolicited messages sent to the system console (that is, to the
ppppOPER user ID).

NOTE
For an explanation of the impact of specifying certain codes, see the appropriate operating system guide.

Default: 1,8,11

Limits: 1 through 16

RXCSTACK=nK

Specifies the working stack size (in KB) of the REXX compiler.

Default: 3

Limits: 3 through 16

RXISTG=nK

Specifies the size (in KB) of the initial storage for a REXX process. A nonzero value avoids startup overhead.

Default: 32

Limits: 0 through 128

RXMCSZ=nK

Limits the maximum size (in KB) of a compiled REXX object.

Default: 256

Limits: 64 through 512

RXMSTG=nK

Specifies the maximum amount of storage (in KB) a REXX process can use.
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Default: 4096

Limits: 32 through 10258

RXQSFIX={ NO | YES }

Specifies whether quoted strings that extend across multiple lines are converted with all trailing blanks stripped. The string
cannot be larger than 250 bytes in length.

The IBM REXX interpreters let quoted strings extend across multiple lines. The GREXX Compiler does not handle this
feature by default.

NOTE
In the following circumstance, the resulting REXX source, while syntactically correct, does not execute correctly.
If the repaired string has a REXX operator of higher precedence than concatenate (||), the resulting expression
is processed in the wrong order.

Default: NO

RXRETAIN=nK

Specifies the size (in KB) of the REXX retained procedure pool.

0 specifies that no dynamically loaded procedures are retained.

Default: 200

Limits: 0 and 10 through 2048

RXXSTACK=nK

Specifies the working stack size (in KB) of a REXX process.

Default: 4

Limits: 3 through 16

SESSMSG={ NO | YES }

Specifies whether the trace message, N35007, is issued each time a session to a remote system opens or fails.

If YES, the region issues the trace message to Monitor status users each time a session to a remote system is opened
or fails. The region retries any failures indefinitely at intervals that are specified in the LINK command until the session is
opened or the link is stopped. In an INMC operation, this option is useful for indicating that not all sessions making up a
link are operational. If any sessions are open, the link remains operational. The failure of an individual session does not
disrupt traffic but can affect performance.

Default: NO

SMFTRACE=number

Requests the dump of written SMF records.

STGWRN=number

Specifies the number of kilobytes below the 16-MB line at which an N01801 message is issued as a WTO. The message
indicates that the storage thresholds have been exceeded. This message can be repeated at 30-second intervals until the
storage use drops below the threshold.

Default: 0 (no warning limit)

Limits: 0 to 16,000

STGWRNXA=number
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Specifies the number of kilobytes above the 16-MB line at which an N01801 message is issued as a WTO. The message
indicates that the storage thresholds have been exceeded. This message can be repeated at 30-second intervals until the
storage use drops below the threshold.

Default: 0 (no warning limit)

Limits: 0 to 1,000,000

SYSLOG={ NO | YES | PPO }

Specifies whether none, all, or unsolicited VTAM messages that are written to the activity log, are also written to the
system log. The following options can be specified:

• NO writes no messages to the system log.
• YES copies everything that is written to the activity log to the system log.
• PPO writes all unsolicited VTAM messages to the system log and the activity log.

Default: NO

SYSLOGFM={ MVS | MSP }

Specifies, if SYSLOG=YES or SYSLOG=PPO, the format of the produced SYSLOG lines.

Format a line with four zeros for ROUTCDE, time, and user ID in the JOBID column.

TNDSREG={ NO | YES }

Specifies whether the Telnet Server registers new connections with the Packet Analyzer, for use by any NetMaster NM for
TCP/IP regions on the same z/OS image.

Setting NO means connections are not registered.

Default: YES

TRACEOPT=cc

Specifies the trace options to be applied when tracing data streams sent to or from a terminal. The value of cc is the
character representation of a hexadecimal byte.

The following example specifies the tracing options that correspond to a hex byte with a value of X'80':

 SYSPARMS TRACEOPT=80

 

This byte in turn represents an 8-bit string with the value:

 B'10000000'

 

The following bit values represent valid trace options:

 B'10000000'(X'80')   Trace only first 256 bytes of each

                      message.

 B'00000001'(X'01')   Trace output before compression.

 B'00000010'(X'02')   Trace output after compression.

 B'00000100'(X'04')   Trace input from terminal.

 

The value of the TRACEOPT parameter can be any combination of the four options, expressed as a hex character.

The LUTRACE command starts or stops tracing.

Default: 06
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Example: SYSPARMS TRACEOPT=84 requests a trace of the first 256 bytes received from the terminal, with the data
stream being written to the activity log. The recorded data can then be examined using the standard online log browse
facilities.

UNIXAPID={OMVSAPPL | name}

Specifies the application name that is required when passtickets are used for Unix user-level authorization.

Default: OMVSAPPL

VDISPLAY={ CMD | MSG | ANY }

Specifies how the VTAM display command (D) is processed for users with command Network Partitioning. The following
options can be specified:

• CMD lets users display only those resources within their defined command partitions.
• MSG lets users display only those resources within their defined message partitions. This option can be used where

resources within command and message partitions differ. In this case, the Inactive or Active status of message tables
is ignored and all message tables are searched.

• ANY lets users display any resource, regardless of the resources that are specified within their partitions.

Default: CMD

VTAMID=procname

Specifies the name of the system procedure that is used for starting VTAM. Your product region must be informed of it so
that the correct name can be used when generating VTAM commands.

Default: (ACF/VTAM and VTAM-G) NET or (ECS/VTAM) VTM

Limits: One to eight characters

XABELOW={ NO | YES }

Specifies whether, if the extended private area full, your product region is to allocate buffer storage below the 16-MB line
in XA systems. NO means that if all XA storage in the product region address space has been used, further requests for
XA storage by other processes fails. This failure occurs even if non-XA storage is still available below the line. Change
this default only if your installation requires your product region running with a severely limited extended private area.

Default: NO

Consoles and Migration ID Exits
 

Console Use

To enable the issue of system commands from an Automation Services region, define suitable consoles to the system
before starting the region. The region can use the following consoles:

• JES or extended multiple console support (MCS) consoles in a z/OS environment
• OP1 or OP2 consoles in an MSP environment
• Pseudo consoles in a VOS3 environment

JES, OP1, OP2, and Pseudo Consoles

JES, OP1, OP2, and pseudo consoles are virtual consoles. Any authorized program can acquire them for use in issuing
system and subsystem commands.
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Extended MCS Consoles

Use Extended MCS Consoles

In z/OS environments, Automation Services can use extended MCS virtual consoles.

The advantages in using extended MCS consoles are:

• The number of extended MCS consoles in an z/OS configuration has no theoretical limit. The number of JES consoles
is limited to 99 across a sysplex.

• You can have a MASTER authority level.
• In a sysplex configuration, extended MCS consoles are more flexible.

Automation Services uses extended MCS consoles as follows:

• The eight-character name of consoles is constructed by using the convention that is specified in the CONSOLES
parameter group. The group is accessible through the /PARMS panel shortcut. The extended MCS console prefix is
further prefixed with a Z and padded to five characters with Zs. The last three characters are a decimal number from
001 through 255. The region can use up to 254 extended MCS consoles.

• Console authority of MASTER can be set and honored.

Assign a Migration ID to an Extended MCS Console

You can assign a unique migration ID to an extended MCS console. The ID is required to issue commands to those
applications that do not support named consoles. Across a sysplex, there is a limit of 150 migration IDs.When a region
issues commands internally through an extended MCS console, it decides whether a migration ID is required. The
decision is done through its migration ID determination exit. The exit requests an ID for all MODIFY and STOP system
commands, and for any unrecognized commands.When users issue commands by using the SYSCMD command, they
can specify whether a migration ID is required. The MIGID operand of the SYSCMD command performs that function. If
the MIGID operand is not specified, the setting in the CONSOLES parameter group is used. The default setting is YES,
specifying that IDs be used.The limit of 150 migration IDs is a problem in a large sysplex where many applications are
using extended MCS consoles. If a region cannot acquire a console when requested, the requesting SYSCMD command
fails. To help you correct the problem, use the following suggestions:

• In the CONSOLES parameter group, change the value in the Acquire with Migration ID (default) field to NO.
• To restrict further the use of IDs by internally issued commands, consider writing your own migration ID determination

exit.

Migration IDs
You can assign a unique migration ID to an extended MCS console. The ID is required to issue commands to those
applications that do not support named consoles. Across a sysplex, there is a limit of 150 migration IDs.

When a region issues commands internally through an extended MCS console, it decides whether a migration ID is
required. The decision is done through its migration ID determination exit. The exit requests an ID for all MODIFY and
STOP system commands, and for any unrecognized commands.

When users issue commands by using the SYSCMD command, they can specify whether a migration ID is required. The
MIGID operand of the SYSCMD command performs that function. If the MIGID operand is not specified, the setting in the
CONSOLES parameter group is used. The default setting is YES, specifying that IDs be used.

The limit of 150 migration IDs is a problem in a large sysplex where many applications are using extended MCS consoles.
If a region cannot acquire a console when requested, the requesting SYSCMD command fails. To help you correct the
problem, use the following suggestions:
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• In the CONSOLES parameter group, change the value in the Acquire with Migration ID (default) field to NO.
• To restrict further the use of IDs by internally issued commands, consider writing your own migration ID determination

exit.

Console Management

A region uses the CONSOLES parameter group to specify its console requirements.

Automation Services uses consoles as follows:

• During the region initialization, the CONSOLES parameter group sets a limit on the number of consoles available to
authorized users in the region.

• Consoles are acquired and released as necessary.

Console Pool Management

The CONSOLES parameter group contains the following two values that govern how the region manages its pool of
consoles:

• Maximum number of consoles that the region can acquire concurrently
• Maximum number of free consoles to retain in a pool for the region when the region finishes using them

Console Acquisition

When a user issues the SYSCMD command, the region tries to acquire a console as follows:

• The region uses a console that is previously assigned to the user under the following conditions:
– The console has not timed out.
– The console attributes match the new request.

• The region searches the pool of consoles for a free console. The free console is temporarily assigned to the
environment that is issuing the command.

• If no free consoles exist and the number of acquired consoles is less than the specified maximum, it tries to acquire
one from the system.

• If the maximum number of consoles is already acquired, the acquisition fails. For issued internally commands, the
region retries the acquisition as specified by the CONSOLES parameter group.

Console Release

When a console is not used any more, it is put in the pool. When the number of free consoles exceeds the value in the
CONSOLES parameter group, the extra consoles are released back to the system.

Console Allocation
Different products have different requirements for consoles. Some products have a peak in the number of consoles
required at region startup. Allocate the appropriate number of consoles to handle the consumption peaks.

NOTE
Because more extended MCS consoles are available than JES consoles, use extended MCS consoles in
preference to JES consoles when it is feasible.

Use the SHOW CONSOLES command to review console usage by the region.
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Considerations

If a region requires many consoles, then the larger the number of retained consoles, the more efficient the region
becomes. However, retained consoles are not available to other applications.

Consider the following points when specifying the Max Consoles to Retain value in the CONSOLES parameter group:

• The number of MSP OP1 and OP2 consoles is limited to 10 per system.
• The number of z/OS JES consoles is limited to 99 across a sysplex.
• If a significant number of extended MCS consoles require migration IDs, It might be necessary to limit the number of

consoles to retain.

Use of Migration ID Exits to Customize Console Management

When you are using Extended MCS (EXTMCS) consoles, not all software can handle a named console. Therefore,
regions can request a migration ID (as a pseudo console ID) for an EXTMCS console. Because migration IDs are limited
to a pool of 150 across a sysplex, determine the need for a migration ID on a case-by-case basis.

NOTE
You can use the CONSOLES parameter group in Customizer to set the various console parameters.

You can allow dynamic determination of the need for a migration ID as follows:

• By issuing a SYSCMD command with the MIGID operand set to MIGID=EXIT.
Specifying this operand, with some command text, causes your region to invoke its internal migration ID determination
exit. Optionally, your region can invoke a user-written exit that can override the internal exit decision.

• By using the NCL &AOMMIGID built-in function, in the format:

&result = &AOMMIGID command_string 

The return value from the function is YES or NO, indicating whether the command needs a migration ID.

NOTE
For more information about the &AOMMIGID built-in function, see Network Control Language Reference.

NOTE
The region does not call the exit under the following conditions:

• Console type does not support or need migration IDs.
• No consoles are acquired.

User Exits for Migration IDs
You can optionally define a user migration ID exit, which can examine and optionally override the decision that the default
exit makes.

Why Define a User Exit?

Usually, the default migration ID determination exit is adequate. However, you can use a user exit to handle requirements
specific to your site, for example:

• Handling in-house subsystems that do not use a command recognition character (that can be set in the CONSOLES
parameter group). This situation can involve parsing the command text.

• The migration ID determination exit sets the MIGID for unrecognized commands to YES. However, if the subsystem
can handle named consoles, then the user exit can set NO for these subsystem commands.

• Overriding the standard settings for some z/OS commands.
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Sample Exit

A sample exit, NMMIGIDX, is distributed in source form. The sample illustrates the coding that is required to produce a
useful exit.

Activate the User Exit

To activate the user exit, specify an exit name in the CONSOLES parameter group in Customizer (enter /PARMS).

User Exit Requirements

The migration ID determination user exit must meet the following requirements:

• The exit must be assembled and link-edited into an accessible load library. Any name is suitable (the name is specified
in the SYSPARMS command to activate the user exit).

• Because your product region executes in APF-authorized mode, the exit must be in an APF-authorized library.
• The exit must obey standard linkage conventions:

– R1 contains the address of the parameter list.
– R2 to R12 must be saved on entry and restored on exit.
– R13 points to a standard save area.
– R14 holds the return address and AMODE.
– R15 holds the entry point address.

• The exit can be AMODE 24 or 31, and RMODE 24 or ANY. All parameters are passed below the 16M line. The exit is
called in the link-edited AMODE. The exit returns using BSM 0,14 (with the value in R14 as at entry). However, BR 14
also works.

• The exit is called from the main task. The exit must not issue any operating system waits or use services that take a
significant length of time. Doing so would severely affect processing.

• If the exit abends, it is disabled.

Input Parameters for User Exits

The migration ID exit is called with a parameter list.

NOTE
Although the exit is called in whatever AMODE it is linked with, all parameters are placed below 16 MB.

R1 points to a list of fullword addresses. These addresses point to the parameters. The format is as follows:

R1  ==> A(parm1)

        A(parm2)

        A(parm3)

        A(parm4)

        A(parm5)

        A(parm6+X'80000000')   (end of list)

parm1
Specifies a fullword (DS F) function code. The only value that is currently assigned is 0, meaning analyze the
passed command.

parm2
Specifies four flag bytes, which are defined as follows:

NOTE
Only defined bits are shown here.

CMDFLAGS  DS   0XL4    FLAG BYTES
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CMDFLAG1  DS   X       FLAG BYTE 1

CMD1RTPF  EQU  X'80'   1 - ROUTE CMD PREFIX DET'D

*                      (SKIPPED, REST EVALUATED)

CMD1MIGY  EQU  X'40'   1 - SOLVE SAYS NEED MIGID(0-NO)

CMDFLAG2  DS   X       FLAG BYTE 2

CMD2JES   EQU  X'80'   1 - APPARENT JES  CMD

CMD2SUBC  EQU  X'40'   1 - SUBSYS CMD (IN AOMSUBCM L)

CMD2MVSC  EQU  X'20'   1 - MVS CMD (IE FOUND IN TAB)

CMDFLAG3  DS   X       FLAG BYTE 3 (CMD INDS)

CMD3MDFY  EQU  X'80'   1 - MODIFY CMD

CMD3STOP  EQU  X'40'   1 - STOP   CMD

CMD3RPLY  EQU  X'20'   1 - REPLY  CMD (EXPL R ...)

CMD3SRPY  EQU  X'10'   1 - SHORT REPLY (#...)

CMDFLAG4  DS   X       FLAG BYTE 4

parm3
Specifies the command string in a 128-byte buffer, padded with blanks. The buffer contains no leading blanks and
at least one non-blank character. The buffer contains the complete command (uppercase).

parm4
Specifies the length of the command text that is passed in parm3. This parameter is a fullword (DS F).
Limits: 1 through 126

parm5
Is the actual command buffer (part of the buffer in parm3). The buffer contains the analyzed command.
Unless CMDFLAG1/CMD1RTPF is set, this buffer is the same buffer (address) as parm3.
If the route prefix flag is set, then this buffer (address) contains the routed command.

parm6
Specifies the length of the actual command text that is passed in parm5. This parameter is a fullword (DS F). The
value ranges from 1 to 126.
Unless CMDFLAG1/CMD1RTPF is set, this parameter has the same value as in parm4.
If the route prefix flag is set, then this value is the length of the routed command.

NOTE
Only one command buffer is used. For a ROUTE (RO) system command, the second (actual) command buffer
address is the address of the target command in the complete ROUTE command.

Return Codes from a User Migration ID Exit

A user migration ID exit informs your region of its decision by setting one of the following return codes (in R15):

0
Indicates that the determined MIGID setting is not changed.

4
Forces MIGID=NO.

8
Forces MIGID=YES.

No other return codes are defined, and any other return value is treated as RC=0.

How You Define Consoles to a CICS Region

You specify the number of consoles for a region to use in the Max Consoles to Acquire field of the CONSOLES parameter
group. If you want to manage a CICS region, you define the required number of consoles to that region in the CICS
Terminal Control Table (TCT):
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• For JES consoles, the required minimum is the number specified in the Max Consoles to Acquire field.
• For extended MCS consoles, the required minimum is the number specified in the Max Consoles to Acquire field plus

two.

Automation Services Application Program Interface
NOTE
This topic and the following topics apply to all products except SOLVE:FTS. Some products support only a
subset of the API's functionality.

The Automation Services application program interface (API) enables external sources to call Automation Services
functions, and to retrieve information about resources and services.

The following API procedures are supplied for this purpose:

$RMCALL
Enables you to perform the following functions:

• Execute the Automation Services commands.
• Retrieve information about definitions in the knowledge base.
• Retrieve resource and service status information.
• Delete extraneous link records.

$RMDBAPI
Enables you to maintain the ResourceView definitions and, in a NetMaster FTM region, file transfer rule sets and
rules in the knowledge base.

$RMEVENT
Allows you to send a message to a (typically user-defined) resource or service.

$RMSTSET
Allows you to set the actual state of a defined resource or service.

$RECALL
Allows you to process EventView variables from NCL procedures.

$REDBAPI
Allows you to maintain the EventView definitions in the knowledge base.

The API can be called from:

• OCS or the system console
• Batch programs
• NCL procedures
• State change exits

Each of the APIs and their calling conventions are described in the following sections.

NOTE
Services are considered to be a specific type of resource -- that is, a resource with a class of SVC.

$RMCALL API

The $RMCALL API procedure calls Automation Services from external sources.

This API procedure has the following general format:

$RMCALL OPT=SERVICE

        SERVICE=ACTION

 1671



 Netmaster® Shared Content Library 12.2

        ACTION=[COMMAND | DBGET | PURGE | STGET]

       [ACBNAME=acb-name]

       [NAME=resource-name]

       [CLASS=cc]

       [SYSNAME=system-name]

       [VERSION=version]

       [COMMAND=command-name]

       [SYNC={YES | NO | NOTIFY}]

       [NCLID=ncl-id]

       [PARMS={‘parm1=value1 parm2=value2 parm3=value3 ...’}]

The operands, OPT=SERVICE and SERVICE=ACTION, are mandatory. The ACTION operand is used to specify
the function that the procedure performs. The applicability of the remaining operands depends on the function being
performed. Operands for each function are discussed in the section that describes the function.

If you code multiple values for an operand (for example, the PARMS operand), separate the parameters with spaces and
enclose them in quotation marks.

$RMDBAPI API

The $RMDBAPI API procedure maintains ResourceView definitions from external sources. The procedure does not
support:

• Shared and sysplex system image definitions
• Sysplex class resource definitions
• NetMaster NM for SNA and NetMaster NM for TCP/IP resource details

This API procedure has the following general format:

$RMDBAPI SERVICE={ACTIVATE|INACTIVATE|CREATE|DELETE|GET|LIST|SET}

        [TRUNCATE={YES|NO}]

       [{NAME=resource-name[MANNAME=manager-name]}|

        {RSNAME=ft-ruleset-name[RMNAME=ft-rule-name]}]

         CLASS=cc[SYSNAME=system-name]

        [VERSION=version]

        [field-name-1=field value-1]

        [field-name-2=field value-2]

        …

        [field-name-n=field value-n]

The SERVICE operand is used to specify the function that the procedure performs. The applicability of the remaining
operands depends on the function being performed. Operands for each function are discussed in the section that
describes the function.

$RMEVENT API

The $RMEVENT API procedure sends a message to a defined resource from external sources.

This API procedure has the following general format:

$RMEVENT CLASS={USRCLS|class-name}

         NAME=resource-nameMSG=‘message-text’
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$RMSTSET API

The $RMSTSET API procedure sets the actual state of a defined resource from external sources.

This API procedure has the following general format:

$RMSTSET CLASS={USRCLS|class-name}

         NAME=resource-nameSTATUS=actual-state

$RECALL API

The $RECALL API procedure maintains EventView variables and control rule sets from external sources.

This API procedure has the following general format:

$RECALL SERVICE={ACTION|GET|SET}

       [ACTION={ACT|INACT}]

       [CLASS=VARIABLE]

        NAME={‘RULESET=rulesetname’|‘VARNAME=variable-name’}

       [PARMS=‘VALUE=new-value’]

       [DESC=value-description]

The SERVICE operand is used to specify the function that the procedure performs. The applicability of the remaining
operands depends on the function being performed. Operands for each function are discussed in the section that
describes the function.

$REDBAPI API

The $REDBAPI API procedure maintains EventView rule set and message rule definitions from external sources.

This API procedure has the following general format:

$REDBAPI SERVICE={CREATE|DELETE|GET|LIST}

        [TRUNCATE={YES|NO}]

        [NAME=rule-object-name]

         CLASS=cc[RULESET=ruleset-name]

        [RULEID=message-rule-id]

        [field-name-1=field value-1]

        [field-name-2=field value-2]

        …

        [field-name-n=field value-n]

The SERVICE operand is used to specify the function that the procedure performs. The applicability of the remaining
operands depends on the function being performed. Operands for each function are discussed in the section that
describes the function.

Application Programming Interface Procedures
The application program interface enables sources external to products that use Automation Services to call Automation
Services functions, and retrieve information about resources and services.

The following API procedures are supplied for this purpose:

$RMCALL
Enables you to perform the following functions:
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• Execute the Automation Services commands.
• Retrieve information about definitions in the knowledge base.
• Retrieve resource and service status information.
• Delete extraneous link records.

$RMDBAPI
Enables you to maintain the ResourceView definitions and, in a NetMaster FTM region, file transfer rule sets and
rules in the knowledge base.

$RMEVENT
Allows you to send a message to a (typically user-defined) resource or service.

$RMSTSET
Allows you to set the actual state of a defined resource or service.

$RECALL
Allows you to process EventView variables from NCL procedures.

$REDBAPI
Allows you to maintain the EventView definitions in the knowledge base.

The API can be called from:

• OCS or the system console
• Batch programs
• NCL procedures
• State change exits

Each of the APIs and their calling conventions are described in the following sections.

NOTE
Services are considered to be a specific type of resource -- that is, a resource with a class of SVC.

$RMCALL API

The $RMCALL API procedure calls Automation Services from external sources.

This API procedure has the following general format:

$RMCALL OPT=SERVICE

        SERVICE=ACTION

        ACTION=[COMMAND | DBGET | PURGE | STGET]

       [ACBNAME=acb-name]

       [NAME=resource-name]

       [CLASS=cc]

       [SYSNAME=system-name]

       [VERSION=version]

       [COMMAND=command-name]

       [SYNC={YES | NO | NOTIFY}]

       [NCLID=ncl-id]

       [PARMS={‘parm1=value1 parm2=value2 parm3=value3 ...’}]

The operands, OPT=SERVICE and SERVICE=ACTION, are mandatory. The ACTION operand is used to specify
the function that the procedure performs. The applicability of the remaining operands depends on the function being
performed. Operands for each function are discussed in the section that describes the function.

If you code multiple values for an operand (for example, the PARMS operand), separate the parameters with spaces and
enclose them in quotation marks.
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$RMDBAPI API

The $RMDBAPI API procedure maintains ResourceView definitions from external sources. The procedure does not
support:

• Shared and sysplex system image definitions
• Sysplex class resource definitions
• NetMaster NM for SNA and NetMaster NM for TCP/IP resource details

This API procedure has the following general format:

$RMDBAPI SERVICE={ACTIVATE|INACTIVATE|CREATE|DELETE|GET|LIST|SET}

        [TRUNCATE={YES|NO}]

       [{NAME=resource-name[MANNAME=manager-name]}|

        {RSNAME=ft-ruleset-name[RMNAME=ft-rule-name]}]

         CLASS=cc  [SYSNAME=system-name]

        [VERSION=version]

        [field-name-1=field value-1]

        [field-name-2=field value-2]

        …

        [field-name-n=field value-n]

The SERVICE operand is used to specify the function that the procedure performs. The applicability of the remaining
operands depends on the function being performed. Operands for each function are discussed in the section that
describes the function.

$RMEVENT API

The $RMEVENT API procedure sends a message to a defined resource from external sources.

This API procedure has the following general format:

$RMEVENT CLASS={USRCLS|class-name}

         NAME=resource-name  MSG=‘message-text’

$RMSTSET API

The $RMSTSET API procedure sets the actual state of a defined resource from external sources.

This API procedure has the following general format:

$RMSTSET CLASS={USRCLS|class-name}

         NAME=resource-name  STATUS=actual-state 

$RECALL API

The $RECALL API procedure maintains EventView variables and control rule sets from external sources.

This API procedure has the following general format:

$RECALL SERVICE={ACTION|GET|SET}

       [ACTION={ACT|INACT}]

       [CLASS=VARIABLE]

        NAME={‘RULESET=rulesetname’|‘VARNAME=variable-name’}
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       [PARMS=‘VALUE=new-value’]

       [DESC=value-description]

The SERVICE operand is used to specify the function that the procedure performs. The applicability of the remaining
operands depends on the function being performed. Operands for each function are discussed in the section that
describes the function.

$REDBAPI API

The $REDBAPI API procedure maintains EventView rule set and message rule definitions from external sources.

This API procedure has the following general format:

$REDBAPI SERVICE={CREATE|DELETE|GET|LIST}

        [TRUNCATE={YES|NO}]

        [NAME=rule-object-name]

         CLASS=cc  [RULESET=ruleset-name]

        [RULEID=message-rule-id]

        [field-name-1=field value-1]

        [field-name-2=field value-2]

        …

        [field-name-n=field value-n]

The SERVICE operand is used to specify the function that the procedure performs. The applicability of the remaining
operands depends on the function being performed. Operands for each function are discussed in the section that
describes the function.

$RMCALL ACTION=COMMAND -- Issue Command

This API procedure function call executes Automation Services commands.

Syntax

This API procedure function call has the following format:

$RMCALL OPT=SERVICE

        SERVICE=ACTION

        ACTION=COMMAND

       [NAME=resource-name]

       [CLASS=cc]

       [SYSNAME=system-name]

       [VERSION=version]

        COMMAND=command-name

        SYNC={YES|NO|NOTIFY}

       [NCLID=ncl-id]

       [PARMS={‘parm1=value1 parm2=value2 parm3=value3...’}]

Operands

This API procedure function call has the following operands:

OPT=SERVICE
Specifies that you want to perform an API service.
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SERVICE=ACTION
Specifies that you want to perform an ACTION service.

ACTION=COMMAND
Specifies that you want to issue a command.

NOTE
The operands, NAME, CLASS, SYSNAME, and VERSION, are included as operands in the API for backward
compatibility. Commands usually set these values, or prompt users for the values, depending on how the
command is defined. If you want to set these values (for example, you want to execute the command
programmatically) set them through the PARMS operand. The values in the PARMS operand override the
default values supplied by other operands.

NAME=resource-name
Specifies the name of the resource to which the command applies.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.

SYSNAME=system-name
Specifies the name of the system image where the command is executed.

VERSION=version
Specifies the version of the system image where the command is executed.

COMMAND=command-name
Specifies the name of the command to be executed.

SYNC={YES|NO|NOTIFY}
Specifies how you want to execute the command. The following values can be specified:
YES

Specifies that the command is executed synchronously. The &RETCODE and &SYSMSG values are
returned to the calling procedure.

NO
Specifies that the command is executed asynchronously. Results are not returned to the caller.

NOTIFY
Specifies that the command is executed as for SYNC=NO but &SYSMSG values are returned to the
caller request queue in the form of $$$MSG$$$ message-text, where message-text is the contents of
&SYSMSG.

NCLID=ncl-id
(SYNC=NOTIFY) Specifies an NCL ID so that the value of &SYSMSG can be returned to the appropriate request
queue.

PARMS={‘parm1=value1 parm2=value2 parm3=value3 ...’}
Specifies the parameters for the command. Delimit the parameters with spaces. If you specify more than one
parameter, enclose the parameter list in quotation marks. The following parameters can be set when executing a
command (see the previous note):
NAME=resource-name

Specifies the name of the resource to which the command applies.
CLASS=cc

Specifies the two-digit identifier of the class to which the resource belongs.
SYSNAME=system-name

Specifies the name of the system image where the command is executed.
VERSION=version

Specifies the version of the system image where the command is executed.
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Some commands require other parameters.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Execute the CHECKALL Command

This example executes the CHECKALL command on the local system:

&CALL PROC=$RMCALL +

      PARMS=(OPT=SERVICE,+

             SERVICE=ACTION,+

             ACTION=COMMAND,+

             COMMAND=CHECKALL)

Example: Execute the ASA Command

This example executes the ASA command against the printer (class 11) named RES001 in version 0001 of the EASTPRD
system:

&CALL PROC=$RMCALL +

      PARMS=(OPT=SERVICE,+

             SERVICE=ACTION,+

             ACTION=COMMAND,+

             COMMAND=ASA,+

             PARMS='SYSNAME=EASTPRD VERSION=0001 CLASS=11 NAME=RES001')

Supplied Commands That Require Parameters

Two commands, GLOBAL and LOAD, require parameters when they are executed programmatically.

GLOBAL Command Parameter

The GLOBAL command has the following parameter:

MODE={MANUAL|AUTOMATED}
Specifies whether you want to control the defined services and resources automatically or manually.

NOTE
If you specify AUTOMATED, resources and services that have MANUAL or IGNORED specified in their
definitions are still controlled manually. If you specify MANUAL, then all elements are controlled manually.
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LOAD Command Parameters

The LOAD command has the following parameters:

NEWSYS=system-name
Specifies the name of the new system image.

NEWVERS=version
Specifies the version of the new system image.

MODE={MANUAL|AUTOMATED}
Specifies the global mode, as documented for the GLOBAL command.

WARM={YES|NO}
Specifies whether to perform a warm load or a cold load.

$RMCALL ACTION=DBGET -- Retrieve Information About Resource Definition
This API procedure function call retrieves information about a resource from the knowledge base.

If you call from an NCL procedure, ensure that you share the &ZRMDB-prefixed variables. For example, add the following
statement before the call:

&CONTROL SHRVARS=(ZRMDB)

Syntax

This API procedure function call has the following format:

$RMCALL OPT=SERVICE

        SERVICE=ACTION

        ACTION=DBGET

        NAME=resource-name

        CLASS=cc

        SYSNAME=system-name

        VERSION=version 

Operands

This API procedure function call has the following operands:

OPT=SERVICE
Specifies that you want to perform an API service.

SERVICE=ACTION
Specifies that you want to perform an ACTION service.

ACTION=DBGET
Specifies that you want to retrieve database information about a resource.

NAME=resource-name
Specifies the name of the resource for which you want to retrieve information.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.
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SYSNAME=system-name
Specifies the name of the system image where the resource is defined.

VERSION=version
Specifies the version of the system image where the resource is defined.

Return Variables

This API procedure function call returns the following variables:

&SYSMSG
Contains the returned message.

&ZRMDB*
Contain the returned definition information about the specified resource.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Retrieve Information About an Internal Resource

This example retrieves information about the internal resource (class 21) named RES001 in version 0001 of the
EASTPRD1 system:

&CALL PROC=$RMCALL +

      SHARE=(ZRMDB>) +

      PARMS=(OPT=SERVICE,+

             SERVICE=ACTION,+

             ACTION=DBGET,+

             NAME=RES001,+

             CLASS=21,+

             SYSNAME=EASTPRD1,+

             VERSION=0001)

$RMCALL ACTION=PURGE -- Purge Link Record
This API procedure function call deletes extraneous link records. When a linked region is decommissioned without first
unlinking it, extraneous link records are left behind in other regions that were connected to it.

Syntax

This API procedure function call has the following format:

$RMCALL OPT=SERVICE

        SERVICE=ACTION

        ACTION=PURGE

        ACBNAME=acb-name 
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Operand

This API procedure function call has the following operand:

ACBNAME=acb-name
Specifies the ACB name that identifies the link record.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Delete a Link Record

This example deletes the SOLV1 link record:

&CALL PROC=$RMCALL +

      PARMS=(OPT=SERVICE,+

             SERVICE=ACTION,+

             ACTION=PURGE,+

             ACBNAME=SOLV1)

$RMCALL ACTION=STGET -- Get Resource Status
This API procedure function call retrieves information about the current status of a resource.

If you call from an NCL procedure, ensure that you share the &ZRMST-prefixed variables. For example, add the following
statement before the call:

&CONTROL SHRVARS=(ZRMST)

Syntax

This API procedure function call has the following format:

$RMCALL OPT=SERVICE

        SERVICE=ACTION

        ACTION=STGET

        NAME=resource-name

        CLASS=cc
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        SYSNAME=system-name

        VERSION=version 

Operands

This API procedure function call has the following operands:

OPT=SERVICE
Specifies that you want to perform an API service.

SERVICE=ACTION
Specifies that you want to perform an ACTION service.

ACTION=STGET
Specifies that you want to retrieve status information about a resource.

NAME=resource-name
Specifies the name of the resource for which you want to retrieve status information.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.

SYSNAME=system-name
Specifies the name of the system image where the resource is defined.

VERSION=version
Specifies the version of the system image where the resource is defined.

Return Variables

This API procedure function call returns the following variables:

&SYSMSG
Contains the returned message.

&ZRMST*
Contain the returned status information about the specified resource.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Retrieve Status of an Internal Resource

This example retrieves status information about the internal resource (class 21) named RES001 in version 0001 of
the EASTPRD1 system:

&CALL PROC=$RMCALL +

      SHARE=(ZRMST>) +

      PARMS=(OPT=SERVICE,+

             SERVICE=ACTION,+

             ACTION=STGET,+
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             NAME=RES001,+

             CLASS=21,+

             SYSNAME=EASTPRD1,+

             VERSION=0001)

$RMDBAPI SERVICE=CREATE -- Create Definition

This API procedure function call creates a definition in the knowledge base.

Syntax

This API procedure function call has the following format:

$RMDBAPI SERVICE=CREATE

        [TRUNCATE={YES|NO}]

       [{NAME=resource-name[MANNAME=manager-name]}|

        {RSNAME=ft-ruleset-name[RMNAME=ft-rule-name]}]

         CLASS=cc

         SYSNAME=system-name

         VERSION=version

        [field-name-1=field value-1]

        [field-name-2=field value-2]

        …

        [field-name-n=field value-n]

Operands

NOTE

• Operand values must not contain the question mark (?) character.
• If possible, do not use the semi-colon (;) in values. By default, a semi-colon is interpreted as a command separator if

the API is executed (EXEC) or if the API is started (START).
• If you must use the semi-colon and you are calling the API from an NCL procedure, use the &CALL verb.

This API procedure function call has the following operands:

SERVICE=CREATE
Specifies that you want to create a definition in the knowledge base.

TRUNCATE={YES|NO}
Specifies whether a field value that is longer than the field length is truncated:

• YES specifies that long values are truncated and the definition is created in the knowledge base.
• NO specifies that no truncation is allowed. If a long value is encountered, the definition is not created in the

knowledge base.

Default: YES
NAME=resource-name

Specifies the name of the resource definition that you want to create. For example, the address of a DASD or the
name of a started task that you want to create.
This operand is not required if you are creating a system image, a file transfer rule set, or a file transfer rule
definition.
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MANNAME=manager-name
(NetMaster FTM) Specifies the name of the manager that owns the resource, resource-name. For example, the
name identifies the definition of a file transfer manager that owns the monitor resource whose definition you want
to create.

RSNAME=ft-ruleset-name
(NetMaster FTM) Specifies the name of the file transfer rule set to which the specified rule, ft-rule-name, belongs.

RMNAME=ft-rule-name
(NetMaster FTM) Specifies the name of the file transfer rule definition to create.
This operand is not required if you are creating a file transfer rule set definition.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.

SYSNAME=system-name
Specifies one of the following values:

• The name of the system image that you want to create
• The name of the system image in which you want to create the specified resource

NOTE
For file transfer rule sets and rules in a NetMaster FTM region, the value of SYSNAME is FILTER.

VERSION=version
Specifies the version of the system image.

NOTE
For file transfer rule sets and rules in a NetMaster FTM region, the values of VERSION are 0006 and
0005, respectively.

field-name-n=field-value-n
Specifies the values of the fields in the definition.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

4
Indicates that processing was successful, but truncation has occurred.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Define a System Image

This example creates an EASTPRD1 version 2 system image definition (class 1), with truncation allowed:
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&SDESC=&STR Eastern production system

&CALL PROC=$RMDBAPI +

      PARMS=(SERVICE=CREATE,+

             CLASS=01,+

             SYSNAME=EASTPRD1,+

             VERSION=0002,+

             SDESC=&SDESC)

How You Specify Field Values When Calling $RMDBAPI from an NCL Procedure

If you are calling from an NCL procedure, consider the following:

• You can add the following statement before the call to share the field values:

&CONTROL SHRVARS=(ZRMDB)

Specify each value in ZRMDBfield-name-n. In this case, you do not need to specify the field name operands. You can,
however, override the specified variable values by using the operands.

NOTE
If you share field values, the API ignores misspelled field names. If you misspell a name, the intended value
is not set.

• You can use the following statement to preserve case-sensitive field values:

&CONTROL NOUCASE

• If you use the operands to pass the values, beware of the following:
– The maximum length of an &CALL or EXEC statement is 2048 characters.
– Do not enclose values in quotes. Use variables to assign strings.
– If a value contains blanks, then for an EXEC statement, use &CONTROL NOVARSEG and pass the value as a

variable, for example:

&CONTROL NOVARSEG

&DCMD=&STR D J,STC1

EXEC $RMDBAPI SERVICE=CREATE … DISPCMD=&DCMD …

How You Specify Field Values When Submitting $RMDBAPI as a Command

If a value contains blanks, enclose the value in quotes.

ResourceView Definition Field Names

The following sections list the field names for the definitions.

NOTE
For more information, see the product guides for any product-specific field names.

The names are related to the corresponding field labels on the appropriate definition panels:

• Fields that are mandatory on a panel are mandatory in the API.
• Values that are valid in the panel fields are valid in the API.
• Fields that have default values inherit the values in the API.
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System Image Fields

This table lists the system image field names that can be used in the $RMDBAPI procedure.

Field Names Field Label on Panel
System Image Definition
HOMESYS Home System
SDESC Short Description
LDESC1 to LDESC4 Long Description
RULEID EventView Ruleset to Activate

Resource Fields

The following table lists the resource field names that can be used in the $RMDBAPI procedure.

Field Names Field Label on Panel
General Description
TYPE Type
OWNRNME CICS Region Name (classes 4 to 7)
OWNRCLS CICS Region Class (classes 4 to 7)
REMONME Remote Region Name (class 7)
REMOCLS Class (class 7)
REMOSMF SMFID (class 7)
CRFILT Containment Filter
LUNAME LU Name (classes 11 and 14)
VOLUME Volume (class 16)
ACBNAME ACB Name
MODE Operation Mode
SDESC Short Description
LDESC1 to LDESC4 Long Description
TEMPLAT TemplateName
TMPLACT Template action code (M, O, or R)
Availability Map
SCHED Map Name
Group Filters (NA)
RESNM1 to RESNM97 Resource Name
RESTP1 to RESTP97 Resource Type
FLTNM1 to FLTNM97 Filter Name
WGHT1 to WGHT97 Weight
WGHTT1 to WGHTT97 Weight Type
State Thresholds (NA)
UNKTHR UNKNOWN
FAILTHR FAILED
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DEGDTHR DEGRADED
STOPTHR STOPPING
INACTHR INACTIVE
STRTTHR STARTING
ACTTHR ACTIVE
NOKTHR Not OK
Activation Details
INITCMD System Command
INIMSGT Expected Activation Completion Message
INx (for example, INWILD) See the field names for the panels from Define Extended Filter

Definitions to Define Event Documentation in this table
INIPNAM ProcessName
INIPRC1 to INIPRC2 Optional Parameters
INITIME Timeout After
INITMST On Timeout Assume Status of
Restart Control Parameters
RETRYLM Retry Attempt Limit
RETRYTM Retry Time Limit
RETRYCM System Command
RETRYPR ProcessName
RETRYP1 to RETRYP2 Optional Parameters
Inactivation Details
TRMTCMD System Command
TRMMSGT Expected Inactivation Completion Message
TRx See the field names for the panels from Define Extended Filter

Definitions to Define Event Documentation in this table
TRMPNAM ProcessName
TRMPRC1 to TRMPRC2 Optional Parameters
TRMTIME Timeout After
TRMTMST On Timeout Assume Status of
TRMFRET Try Force Inactivation
Force Inactivation Details
FTRMCMD System Command
FTRMSGT Expected Force Inactivation Completion Message
FTx See the field names for the panels from Define Extended Filter

Definitions to Define Event Documentation in this table
FTRPNAM ProcessName
FTRMPR1 to FTRMPR2 Optional Parameters
FTRTIME Timeout After
FTRTMST On Timeout Assume Status of
Display and Heartbeat Details
DISPCMD System Command
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HBEATIN Heartbeat Interval
ACTMSG Message Text (ACTIVE status)
DAx For ACTIVE status

(see the field names for the panels Define Extended Filter
Definitions to Define Event Documentation in this table)

INACMSG Message Text (INACTIVE status)
DIx For INACTIVE status

(see the field names for the panels from Define Extended Filter
Definitions to Define Event Documentation in this table)

STRTMSG Message Text (STARTING status)
DSx For STARTING status

(see the field names for the panels from Define Extended Filter
Definitions to Define Event Documentation in this table)

STOPMSG Message Text (STOPPING status)
DPx For STOPPING status

(see the field names for the panels from Define Extended Filter
Definitions to Define Event Documentation in this table)

DEGDMSG Message Text (DEGRADED status)
DDx For DEGRADED status

(see the field names for the panels from Define Extended Filter
Definitions to Define Event Documentation in this table)

FAILMSG Message Text (FAILED status)
DFx For FAILED status

(see the field names for the panels from Define Extended Filter
Definitions to Define Event Documentation in this table)

UNKMSG Message Text (UNKNOWN status)
DUx For UNKNOWN status

(see the field names for the panels from Define Extended Filter
Definitions to Define Event Documentation in this table)

DISPNAM ProcessName
DISPRC1 Optional Parameters
Status Monitor Message Details
MONMT01 to MONMT97 Messages
M01x to M97x See the field names for the panels from Define Extended Filter

Definitions to Define Event Documentation in this table
MONPR01 to MONPR97 Pty

(specifies the priority of the message rule, which is used to
determine which rule to use when a received message satisfies
more than one rule)

MONST01 to MONST97 Status
State Change Exits
SBAPROC Process (before activation)
SBAPRM1 and SBAPRM2 Parameters (before activation)
STYPE1 to STYPE12 State Type
SFROM1 to SFROM12 Change From
STO1 to STO12 Change To
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SPROC1 to SPROC12 Process
SPRM11 to SPRM112
SPRM21 to SPRM212

Parameters (first line)
Parameters (second line)

Automation Log Details
LOGTSIZ Log Table Size
LOGAUTO Log to Automation Log
LOGMVSC Log to Console
LOGOCS Log to OCS Window
LOGSYS Log All System Msgs
LOGAUDT Log Internal Audit Trail
Owner Details
OWNNME1 and OWNNME2 Name
OWNUID1 and OWNUID2 Userid
OWNGRP1 and OWNGRP2 Group
OWNPHB1 and OWNPHB2 Phone Business Hours
OWNPHA1 and OWNPHA2 Phone After Hours
OWNPGR1 and OWNPGR2 Pager Number
Extended Function Exit
FUNCNAM Function Name
PARM1 to PARM12 Parameters
Define Extended Filter Definitions
xWILD (for example, INWILD) Wildcard Character
xSP1 to xSP5 Strt Pos
xWN1 to xWN5 Word Num
xOP1 to xOP5 Opr
xSC1 to xSC5 Scan Text
xEXP1 to xEXP5 (combined) strt-pos,word-num,opr,scan-text
xRID Expression
Define Event Related Actions
xMOD Mode
xICMD System Command
xRPLY Reply (if WTOR)
xGALT Generate Rsc Event
xLTXT Log Message
xXPNM ProcessName
xXPR1 and xXPR2 Optional Parameters
Define Event Exits
xSTXP Process (State Change)
xSTX1 and xSTX2 Parameters (State Change)
xPRXP Process (Problem)
xPRX1 and xPRX2 Parameters (Problem)
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xGEXP Process (General)
xGEX1 and xGEX2 Parameters (General)
Define Extended Display Attribute
xEVDS Extended Display (EXTDISP)
xINTN Intensity
xCOLR Color
xHLIT Highlight
xICON Use on Graphic Monitor?
xSEV Severity
xFKWD Keyword Value
xKWD1 to xKWD6 Var
xVAL1 to xVAL6 Value
Define Event Documentation
xTMSG Target Message
xNT1 to xNT12 Notes

$RMDBAPI SERVICE=DELETE -- Delete Definition
This API procedure function call deletes a definition from the knowledge base.

Syntax

This API procedure function call has the following format:

$RMDBAPI SERVICE=DELETE

       [{NAME=resource-name[MANNAME=manager-name]}|

        {RSNAME=ft-ruleset-name[RMNAME=ft-rule-name]}]

         CLASS=cc

         SYSNAME=system-name

         VERSION=version 

Operands

This API procedure function call has the following operands:

SERVICE=DELETE
Specifies that you want to delete a definition from the knowledge base.

NAME=resource-name
Specifies the name of the resource definition to be deleted.
You cannot delete a resource with dependent resources (for example, a CICS started task that owns CICS
resources).
This operand is not required if you are deleting a system image, a file transfer rule set, or a file transfer rule.

MANNAME=manager-name
(NetMaster FTM) Specifies the name of the manager that owns the resource, resource-name. For example, the
name identifies the definition of a file transfer manager that owns the monitor resource definition that you want to
delete.
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RSNAME=ft-ruleset-name
(NetMaster FTM) Specifies one of the following values:

• The name of the file transfer rule set that you want to delete
• The name of the file transfer rule set from which you want to delete the specified rule, ft-rule-name.

You cannot delete an active rule set.

NOTE
When you delete a file transfer rule set, you also delete the rules that it owns.

RMNAME=ft-rule-name
(NetMaster FTM) Specifies the name of the file transfer rule definition to be deleted.
This operand is not required if you are deleting a file transfer rule set.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.

SYSNAME=system-name
Specifies one of the following values:

• The name of the system image that you want to delete
• The name of the system image from which you want to delete the specified resource.

• When you delete a system image, you also delete the resources that it owns.
• For file transfer rule sets and rules in a NetMaster FTM region, the value of SYSNAME is FILTER.

VERSION=version
Specifies the version of the system image.

NOTE
For file transfer rule sets and rules in a NetMaster FTM region, the values of VERSION are 0006 and
0005, respectively.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Delete the Resource Definition for a Printer

This example deletes the RES001 printer definition (class 11) from the EASTPRD1 version 1 system image:

&CALL PROC=$RMDBAPI +

      PARMS=(SERVICE=DELETE,+

             NAME=RES001,+
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             CLASS=11,+

             SYSNAME=EASTPRD1,+

             VERSION=0001)

$RMDBAPI SERVICE=GET -- Retrieve Information
NOTE
The call, $RMCALL ACTION=DBGET, provides a subset of the functionality. Where possible, consider using
$RMCALL instead.

This API procedure function call retrieves information about a definition in the knowledge base.

If you call from an NCL procedure, ensure that you share the &ZRMDB-prefixed variables. For example, add the following
statement before the call:

&CONTROL SHRVARS=(ZRMDB)

Syntax

This API procedure function call has the following format:

$RMDBAPI SERVICE=GET

       [{NAME=resource-name[MANNAME=manager-name]}|

        {RSNAME=ft-ruleset-name[RMNAME=ft-rule-name]}]

         CLASS=cc

         SYSNAME=system-name

         VERSION=version 

Operands

This API procedure function call has the following operands:

SERVICE=GET
Specifies that you want to retrieve information about a definition from the knowledge base.

NAME=resource-name
Specifies the name of the resource definition for which you want to retrieve information.
This operand is not required if you are retrieving information about a system image definition, a file transfer rule
set, or a file transfer rule.

MANNAME=manager-name
(NetMaster FTM) Specifies the name of the manager that owns the resource, resource-name. For example, the
name identifies the definition of a file transfer manager that owns the monitor resource for which you want to
retrieve information.

RSNAME=ft-ruleset-name
(NetMaster FTM) Specifies the name of the file transfer rule set to which the specified rule, ft-rule-name, belongs.

RMNAME=ft-rule-name
(NetMaster FTM) Specifies the name of the file transfer rule definition for which you want to retrieve information.
This operand is not required if you are retrieving information about a file transfer rule set definition.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.
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SYSNAME=system-name

NOTE
Specifies one of the following values:

For file transfer rule sets and rules in a NetMaster FTM region, the value of SYSNAME is FILTER.

VERSION=version
Specifies the version of the system image.

NOTE
For file transfer rule sets and rules in a NetMaster FTM region, the values of VERSION are 0006 and
0005, respectively.

Return Variables

This API procedure function call returns the following variables:

&SYSMSG
Contains the returned message.

&ZRMDBfield-name
Contain the returned knowledge base information about the specified resource.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Retrieve Information About an Internal Resource

This example retrieves information about the RES001 internal resource (class 21) in the EASTPRD1 version 1 system
image:

&CALL PROC=$RMDBAPI +

      SHARE=(ZRMDB>) +

      PARMS=(SERVICE=GET,+

             NAME=RES001,+

             CLASS=21,+

             SYSNAME=EASTPRD1,+

             VERSION=0001)

$RMDBAPI SERVICE=LIST -- List Definitions
This API procedure function call lists definitions in the knowledge base.

If you call from an NCL procedure, ensure that you share the &ZRMLST-prefixed variables. For example, add the
following statement before the call:

&CONTROL SHRVARS=(ZRMLST)
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Syntax

This API procedure function call has the following format:

$RMDBAPI SERVICE=LIST

        [RSNAME=ft-ruleset-name]

         CLASS=cc

        [SYSNAME=system-name]

        [VERSION=version]

Operands

This API procedure function call has the following operands:

SERVICE=LIST
Specifies that you want to list the selected definitions in the knowledge base in &ZRMLSTnnnn variables.

RSNAME=ft-ruleset-name
(NetMaster FTM) Specifies the name of the file transfer rule set that owns the rules to be listed.
If you want to list the rule sets, do not specify this operand.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.

SYSNAME=system-name
Specifies the name of the system image that owns the resource definitions to be listed.

NOTE
For file transfer rule sets and rules in a NetMaster FTM region, the value of SYSNAME is FILTER.

VERSION=version
Specifies the version of the system image.

NOTE
For file transfer rule sets and rules in a NetMaster FTM region, the values of VERSION are 0006 and
0005, respectively.

Return Variables

This API procedure function call returns the following variables:

&SYSMSG
Contains the returned message.

&ZRMLSTnnnn
Contain the returned knowledge base definition entries.

Return Codes

The following return codes indicate the success or failure of the list processing:

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.
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16
Indicates that error occurred in the call syntax.

Example: List the Versions of a System Image

This example retrieves the list of all versions of the EASTPRD1 system image:

&CALL PROC=$RMDBAPI +

      SHARE=(ZRMLST>) +

      PARMS=(SERVICE=LIST,+

             CLASS=01,+

             SYSNAME=EASTPRD1)

$RMDBAPI SERVICE=SET -- Update System Image
This API procedure function call changes field values in a system image definition. The SET function is not available to
other definitions in the knowledge base.

Syntax

This API procedure function call has the following format:

$RMDBAPI SERVICE=SET

        [TRUNCATE={YES|NO}]

         CLASS=01

         SYSNAME=system-name

         VERSION=version

        [field-name-1=field value-1]

        [field-name-2=field value-2]

        …

        [field-name-n=field value-n]

Operands

This API procedure function call has the following operands:

SERVICE=SET
Specifies that you want to change the specified definition.

TRUNCATE={YES|NO}
Specifies whether a field value that is longer than the field length is truncated.
YES

Specifies that long values are truncated and the definition is changed.
NO

Specifies that no truncation is allowed. If a long value is encountered, the definition is not changed.
CLASS=01

Specifies that you want to change a system image definition.
SYSNAME=system-name

Specifies the name of the system image definition to be changed.
VERSION=version

Specifies the version of the system image definition.
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field-name-n=field-value-n
Specifies the values of the fields to be changed in the definition.
You cannot delete a field value.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

4
Indicates that processing was successful, but truncation has occurred.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Change the Long Description

This example changes the fourth line of the Long Description field in the EASTPRD1 version 2 system image definition
(class 1), with truncation allowed:

&LDESC4=&STR (Upgrade in progress)

&CALL PROC=$RMDBAPI +

      PARMS=(SERVICE=SET,+

             CLASS=01,+

             SYSNAME=EASTPRD1,+

             VERSION=0002,+

             LDESC4=&LDESC4)

$RMEVENT -- Send Message to Resource
This API procedure sends a message to a defined resource. The resource definition interprets the message and controls
the actual state of the resource. If necessary, relevant actions are invoked as part of this process. This procedure is
typically used to control user-defined resources.

Syntax

This API procedure has the following format:

$RMEVENT CLASS={USRCLS|class-name}

         NAME=resource-name

         MSG=‘message-text’

Operands

This API procedure has the following operands:
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CLASS={USRCLS|class-name}
Specifies the class of the resource that is the subject of the message.
Default: USRCLS that specifies a user-defined resource class

NAME=resource-name
Specifies the name of the resource that is the subject of the message.

MSG=‘message-text’
Specifies the text of the message that is sent to the resource. The message text must be enclosed in quotation
marks.

Return Variable

This API procedure returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Send Message to a Resource

This example sends a user-defined message to the USRCLS-class resource named MYRES01:

$RMEVENT NAME=MYRES01 MSG='RECOVER'

$RMSTSET -- Set Actual State of Resource
This API procedure sets the actual state of a defined resource.

Syntax

This API procedure has the following format:

$RMSTSET CLASS={USRCLS|class-name}

         NAME=resource-name

         STATUS=actual-state 

Operands

This API procedure has the following operands:

CLASS={USRCLS|class-name}
Specifies the class of the resource that is the subject of the status change.
Default: USRCLS that specifies a user-defined resource class
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NAME=resource-name
Specifies the resource that is the subject of the status change.

STATUS=actual-state
Specifies the actual state to which you want to set the resource.

Return Variable

This API procedure returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Set Resource Actual State

This example sets the actual state of MYRES01 to FAILED:

$RMSTSET NAME=MYRES01 STATUS=FAILED

$RECALL SERVICE=SET -- Set Value of EventView Variable
This API procedure function call sets the value of an EventView variable.

Syntax

This API procedure function call has the following format:

$RECALL SERVICE=SET

        CLASS=VARIABLE

        NAME=‘VARNAME=variable-name’

        PARMS=‘VALUE=new-value’

       [DESC=value-description]

Operands

This API procedure function call has the following operands:

SERVICE=SET
Specifies that you want to set a value.

CLASS=VARIABLE
Specifies that you want to set the value of an EventView variable.

NAME=‘VARNAME=variable-name’
Specifies the name of the variable.
Limits: Up to eight characters long
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PARMS=‘VALUE=new-value’
Specifies the new value to be set for the specified variable.

DESC=value-description
(Optional) Specifies a description for the value.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Set the Value of a Variable

This example sets the value of TEST:

&VALUE = &ZQUOTE Test’s value at &TIME

&DESC = &ZQUOTE Why Test was changed

&PARMS = &ZQUOTE VALUE=&VALUE DESC=&DESC

&CALL PROC=$RECALL +

      PARMS=(SERVICE=SET,+

             CLASS=VARIABLE,+

             NAME='VARNAME=TEST',+

             PARMS=&PARMS)

$RECALL SERVICE=GET -- Retrieve Value of EventView Variable
This API procedure function call retrieves the value of an EventView variable.

If you call from an NCL procedure, ensure that you share the &$REVAR-prefixed variables. For example, add the
following statement before the call:

&CONTROL SHRVARS=($REVAR)

Syntax

This API procedure function call has the following format:

$RECALL SERVICE=GET

        CLASS=VARIABLE

        NAME=‘VARNAME=variable-name’

Operands
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This API procedure function call has the following operands:

SERVICE=GET
Specifies that you want to retrieve a value.

CLASS=VARIABLE
Specifies that you want to retrieve the value of an EventView variable.

NAME=‘VARNAME=variable-name’
Specifies the name of the variable.
Limits: Up to eight characters long

Return Variables

This API procedure function call returns the following variables:

&$REVARDESC
Contains a description of the value of the variable.

&$REVARNAME
Contains the name of the variable.

&$REVARSTATS
Contains the date, time, and the user ID of the user who last updated the value.

&$REVARVALUE
Contains the value of the variable.

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Retrieve the Value of a Variable

This example retrieves the value of TEST:

&CALL PROC=$RECALL SHARE=($RE>) +

      PARMS=(SERVICE=GET,+

             CLASS=VARIABLE,+

             NAME='VARNAME=TEST')

&WRITE ZREVTEMP=&$REVARVALUE

$RECALL SERVICE=ACTION -- Control EventView Rule Set
This API procedure function call activates or inactivates a rule set.

Syntax

This API procedure function call has the following format:
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$RECALL SERVICE=ACTION

        ACTION={ACT|INACT}

        NAME=‘RULESET=rulesetname’ 

Operands

This API procedure function call has the following operands:

SERVICE=ACTION
Specifies that you want to act on a rule set.

ACTION={ACT|INACT}
Specifies that you want to activate or inactivate a rule set.

NAME=‘RULESET=rulesetname’
Specifies the name of the rule set to be activated or inactivated.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Activate a Rule Set

This example activates rule set SET01:

$RECALL SERVICE=ACTION ACTION=ACT NAME='RULESET=SET01'

Example: Inactivate a Rule Set

This example inactivates rule set SET01:

$RECALL SERVICE=ACTION ACTION=INACT NAME='RULESET=SET01'

$REDBAPI SERVICE=CREATE -- Create EventView Definition

This API procedure function call creates an EventView rule set or message rule definition in the knowledge base.

Syntax

This API procedure function call has the following format:
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$REDBAPI SERVICE=CREATE

        [TRUNCATE={YES|NO}]

         CLASS=cc

         RULESET=ruleset-name

        [field-name-1=field value-1]

        [field-name-2=field value-2]

        …

        [field-name-n=field value-n]

Operands

WARNING
If possible, do not use the semi-colon (;) in values. By default, a semi-colon is interpreted as a command
separator if the API is executed (EXEC) or if the API is started (START). If you must use the semi-colon and you
are calling the API from an NCL procedure, use the &CALL verb.

This API procedure function call has the following operands:

SERVICE=CREATE
Specifies that you want to create a definition in the knowledge base.

TRUNCATE={YES|NO}
Specifies whether a field value that is longer than the field length is truncated:

• YES specifies that long values are truncated and the definition is created in the knowledge base.
• NO specifies that no truncation is allowed. If a long value is encountered, the definition is not created in the

knowledge base.

Default: YES
CLASS=cc

Specifies the two-digit identifier of the class to which the definition belongs.
93

Specifies the rule set class.
94

Specifies the message rule class.
RULESET=ruleset-name

Specifies the name of the rule set to be created or the name of the rule set in which to create a message rule.
field-name-n=field-value-n

Specifies the values of the fields in the definition.
Limits: A value must not contain the question mark (?) character.

Return Variables

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

&ZRENAME
Contains the name of a created message rule.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:
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0
Indicates that processing was successful.

4
Indicates that processing was successful, but truncation has occurred.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Define a Rule Set

This example creates the SUPP rule set definition (class 93), with truncation allowed:

&SDESC=&STR Suppression rules

&CALL PROC=$REDBAPI +

      PARMS=(SERVICE=CREATE,+

             CLASS=93,+

             RULESET=SUPP,+

             SDESC=&SDESC)

How You Specify Field Values When Calling $REDBAPI from an NCL Procedure

If you are calling from an NCL procedure, consider the following points:

• You can add the following statement before the call to share the field values:

&CONTROL SHRVARS=(ZRE)

Specify each value in ZREfield-name-n. In this case, you do not need to specify the field name operands. You can,
however, override the specified variable values by using the operands.

WARNING
If you share field values, the API ignores misspelled field names. If you misspell a name, the intended value
is not set.

• You can use the following statement to preserve case-sensitive field values:

&CONTROL NOUCASE

• If you use the operands to pass the values, beware of the following rules:
– The maximum length of an &CALL or an EXEC statement is 2048 characters.
– Do not enclose values in quotes. To assign strings, use variables.
– If a value contains blanks, then for an EXEC statement, use &CONTROL NOVARSEG and pass the value as a

variable, for example:

&CONTROL NOVARSEG

&DESC=&STR SUPPRESSION RULES

EXEC $REDBAPI SERVICE=CREATE … SDESC=&DESC …

Specify Field Values When Submitting $REDBAPI as a Command

If a value contains blanks, enclose the value in quotes.
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EventView Definition Field Names

The following sections list the field names for EventView rule sets and message rules.

The names are related to the corresponding field labels on the appropriate definition panels:

• Fields that are mandatory on a panel are mandatory in the API
• Values that are valid in the panel fields are valid in the API.
• Fields that have default values inherit the values in the API.

Rule Set Fields

This table lists the rule set field names that can be used in the $REDBAPI procedure.

Field Names Field Label on Panel
Rule Set Description
RULSTAT Ruleset Status
SDESC Short Description
RSDELIV Default Message Delivery
RSMOD Perform Message Modification?
RSACT Perform Action?
RSLOG Log Ruleset Activity?
RSSTAT Collect Statistics?
RSLEARN Learn New Messages?
Rule Set Comments
COMMENT1 to COMMENT12 Comment Text

Message Rule Fields

This table lists the message rule field names that can be used in the $REDBAPI procedure.

Field Names Field Label on Panel
Message Filter
RULSTAT Rule Status
SDESC Short Description
TSTTXT Message Text
JOBNAME Job Name
EJOBTYPE Job Type
RULEPRI Rule Priority
BESTFIT Execute if not Best Fit?
DAYMAP (xxxxxxx) or
DAY1 to DAY7

On Days

TSTART1 to TSTART2 Rangen Start
TEND1 to TEND2 Rangen End
Extended Message Filter
EWILDC Wildcard Character
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EDESCCD Descriptor Code
EROUTCD Route Code
EMSGID Message ID
MVSSYS System Name
ESTPOS1 to ESTPOS5 Strt Pos
EWORD1 to EWORD5 Word Num
EOPER1 to EOPER5 Opr
ETXT1 to ETXT5 Scan Text
EEXPR Expression
Set Test Variables
TSTVAR1 to TSTVAR6 (name=value) or
TVAR1 and TVALUE1 to TVAR6 and TVALUE6

Name and Value

Message Delivery
MDELIV Deliver
THRSMAX Maximum Number
THRSINT Time Interval
THRSACT Do Action
THRSCOR Correlation Key
Message Modification
MSGTXT Replacement Text
MDESCCD Set Descriptor Code
MROUTCD Set Route Code
COLOR Color
HLITE Highlight
INTENS Intensity
MON Monitor?
ALARM Alarm?
NRD NRD?
MSGCODE Message Code
Message Actions
REPLTXT Reply Text
SYSCMD System Command
SOLVCMD MS Command
SSOPROC (combined) or SSOPNAME and SSOPPRM Process and Parameters
SSOCMD (combined) or SSOCNAME and SSOCPRM Command and Parameters
Related Message Groups
MGRPID1 to MGRPID5 Group Name
MCOR1 to MCOR5 Correlation Key
Set Variables
SETVAR1 to SETVAR6 (name=value) or
VAR1 and VALUE1 to VAR6 and VALUE6

Name and Value

Rule Comments
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COMMENT1 to COMMENT12 Comment Text

$REDBAPI SERVICE=DELETE -- Delete EventView Definition
This API procedure function call deletes an EventView rule set or message rule definition from the knowledge base.

Syntax

This API procedure function call has the following format:

$REDBAPI SERVICE=DELETE

        [NAME=rule-object-name]

         CLASS=cc

         RULESET=ruleset-name 

Operands

This API procedure function call has the following operands:

SERVICE=DELETE
Specifies that you want to delete a definition from the knowledge base.

NAME=rule-object-name
Specifies the object name of the message rule definition to be deleted.
The name is contained in the &ZRENAME variable that a previous $REDBAPI SERVICE=CREATE call returned.
This operand is not required if you are deleting a rule set.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.
93

Specifies the rule set class.
94

Specifies the message rule class.
RULESET=ruleset-name

Specifies the name of the rule set or the name of the rule set that owns the message rule that you want to delete.
When you delete a rule set, you also delete the rules that it owns.

Return Variable

This API procedure function call returns the following variable:

&SYSMSG
Contains the returned message.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.
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16
Indicates that error occurred in the call syntax.

Example: Delete a Rule Set

This example deletes the SUPP rule set (class 93):

&CALL PROC=$REDBAPI +

      PARMS=(SERVICE=DELETE,+

             CLASS=93,+

             RULESET=SUPP)

$REDBAPI SERVICE=GET -- Retrieve Information About EventView Definition
This API procedure function call retrieves information about an EventView rule set or message rule definition in the
knowledge base.

If you call from an NCL procedure, ensure that you share the &ZRE-prefixed variables. For example, add the following
statement before the call:

&CONTROL SHRVARS=(ZRE)

Syntax

This API procedure function call has the following format:

$REDBAPI SERVICE=GET

        [NAME=rule-object-name]

         CLASS=cc

         RULESET=ruleset-name 

Operands

This API procedure function call has the following operands:

SERVICE=GET
Specifies that you want to retrieve information about a definition from the knowledge base.

NAME=rule-object-name
Specifies the object name of the message rule definition for which you want to retrieve information.
The name is contained in the &ZRENAME variable that a previous $REDBAPI SERVICE=CREATE call returned.
This operand is not required if you are retrieving information about a rule set definition.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.
93

Specifies the rule set class.
94

Specifies the message rule class.
RULESET=ruleset-name

Specifies one of the following values:

• The name of the rule set for which you want to retrieve information
• The name of the rule set that owns the message rule for which you want to retrieve information
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Return Variables

This API procedure function call returns the following variables:

&SYSMSG
Contains the returned message.

&ZREfield-name
Contain the returned knowledge base information about the specified rule set or rule.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: Retrieve Information About a Message Rule

This example retrieves information about a message rule (class 94) previously created in the SUPP rule set:

&CALL PROC=$REDBAPI PARMS=(SERVICE=CREATE,…)

…

&JAA992I=&ZRENAME

…

&CALL PROC=$REDBAPI +

      SHARE=(ZRE>) +

      PARMS=(SERVICE=GET,+

             NAME=&JAA992I,+

             CLASS=94,+

             RULESET=SUPP)

$REDBAPI SERVICE=LIST -- List EventView Definitions
This API procedure function call lists EventView rule set or message rule definitions in the knowledge base.

If you call from an NCL procedure, ensure that you add the following statement before the call:

&CONTROL SHRVARS=(ZRELST)

Syntax

This API procedure function call has the following format:

$REDBAPI SERVICE=LIST

         CLASS=cc

        [RULESET=ruleset-name]

        [RULEID=message-rule-id]
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Operands

This API procedure function call has the following operands:

SERVICE=LIST
Specifies that you want to list selected definitions in the knowledge base in &ZRELSTnnnn variables.

CLASS=cc
Specifies the two-digit identifier of the class to which the definition belongs.
93

Specifies the rule set class.
94

Specifies the message rule class.
RULESET=ruleset-name

Specifies the rule sets to be listed, or specifies the name of the rule set that owns the message rules to be listed.
If you are listing rule sets, the value is generic. For example, if RULESET=SUP, then rule sets with names that
start with SUP are matched.

RULEID=message-rule-id
Specifies the IDs of the message rules that you want to list.
The ID is the first word of the message text.
The value is generic. For example, if RULEID=JBB1, then message rules with a first word that starts with JBB1
are matched.

Return Variables

This API procedure function call returns the following variables:

&SYSMSG
Contains the returned message.

&ZRELSTnnnn
Contain the returned knowledge base definition entries.

Return Codes

Return codes indicate the success or failure of processing.

This API procedure function call returns the following return codes in the &RETCODE variable:

0
Indicates that processing was successful.

8
Indicates that processing has failed.

16
Indicates that error occurred in the call syntax.

Example: List Rule Sets

This example retrieves the list of all rule sets:

&CALL PROC=$REDBAPI +

      SHARE=(ZRELST>) +

      PARMS=(SERVICE=LIST,+

             CLASS=93)
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AUDIT Application Program Interface
This product lets a programmatic interface generate your own site-specific AUDIT events. To call the AUDIT API, issue
the $NMAUAPI command in NCL or from a command prompt.The AUDIT parameter group enables the auditing of AUDIT
events. The parameter group can be accessed by entering /PARM and selecting U to update the AUDIT parameter group
and set the desired values for the event types you want to enable.Calls to $NMAUAPI deliver AUDIT events based on the
settings you defined in the AUDIT /PARM group. You can enable the AUDIT /PARM group events types to be generated
as follows:

• SMF generates only SMF AUDIT events for that event type.
• LOG generates only activity log messages for that event type.
• BOTH generates SMF and LOG events.
• NO disables that event type from being generated

The following Event Types are available for this API:

• Access (security-based) events, such as logon access to regions and applications, and access to functions under your
control

• Application activity based on programs and systems you have developed or are monitoring and want to raise AUDIT-
based events for

• Configuration Record Auditable activity that relates to resources and interfaces you have developed that have
definition changes

• Procedural events for user activities such as issuing of commands to applications you have developed
• Serviceability events such as state changes of the applications you have developed
• Utilization events for statistics, which are usually based on counters your Audit API can create and increment at any

time. The processing of these counters generates AUDIT events that record the accumulated counter values at the
intervals specified by the /PARM Group Utilization settings. Alternatively, you can generate immediate utilization events
based on calculations you have already done by using the OPT=RAISE-EVENT.

Your Audit API generates audit events in the local region and SMF. You can also use the API to pass the events to a
linked region at the same time as the API call is being executed in the local region using the RMTSYS= parameter in the
AUDIT API call.The API provides two types of options: RAISE-EVENT and counter.

• The RAISE-EVENT API option lets you generate events immediately based on the parameters you specify in the API.
• The utilization counter option is based on the Utilization event type. These events are generated at predetermined

intervals controlled by the /PARM AUDIT settings. The counters can be created and maintained by calls from
$NMAUAPI and the associated counters incremented at any time. After the specified Utilization time interval has
elapsed, the values stored in ALL AUDIT Utilization event type counters are written to the destination specified by the
Utilization event.

If you want to raise utilization events for statistics that you are not already collecting, you can use the REGISTER-
COUNTER and ADJUST-COUNTER API options to create counters and update their values to gather those statistics. At
preset intervals (based on the settings in the AUDIT parameter group), each counter generates an audit event using the
accumulated value.

Samples of API calls are provided in the dsnpref.OPB9.CC2DSAMP($NMAUSP1) data set member.

Refer to the subtopics in this section for detailed descriptions of the AUDIT API options.

$NMAUAPI OPT=RAISE-EVENT—Raise Audit Events
The $NMAUAPI OPT=RAISE-EVENT API option raises events that can be used for auditing. This API option has the
following format:

$NMAUAPI [OPT=RAISE-EVENT]

         [TYPE=event_type]

          OBJCLASS=#class

 1710



 Netmaster® Shared Content Library 12.2

          OBJNAME=object_name

         [OBJLOC=object_location]

         [OBJTEXT=object_text]

         [USER=user_name]

         [USERLOC=user_location]

          ACTION=action_type

         [TEXT=action_text]

         [VALUE=action_value]

         [PERIOD=event_statistics_interval]

         [RMTSYS=remote_regions]

         [TRACE={NO | YES}]

OPT=RAISE-EVENT

(Optional) Specifies that an event be raised for an activity that matches the other parameters.

TYPE=event_type

(Optional) Specifies the type of events to be raised.

Default: APPLICATION

Valid values: ACCESS, APPLICATION, CONFIGURATION, PROCEDURAL, SERVICEABILITY, and UTILIZATION (or
UTILISATION)

NOTE
You use UTILIZATION when your application collects its own statistics. You can let the API collect statistics for
you by using the counter options. If you use the counter options, the API will raise the events automatically and
you do not have to use this RAISE-EVENT option

OBJCLASS=#class

Specifies the class (user-defined) of the objects to be audited. The class name must start with # (for example,
#CLASS01).

Limits: Eight characters, including #

OBJNAME=object_name

(Optional for UTILIZATION) Identifies the object for which the event is raised.

OBJLOC=object_location

(Optional) Specifies the ACB name of the region that owns the object.

Limits: Eight characters

OBJTEXT=object_text

(Optional) Specifies a description to further identify the object.

USER=user_name

(Optional) Specifies the ID of the user whose activity raised the event.

Default: ID of the user that calls the API

Limits: Eight characters

USERLOC=user_location

(Optional) Specifies the ACB name of the region in which the user whose activity raised the event is logged on.

Limits: Eight characters
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ACTION=action_type

Specifies the performed action. The API provides the following predefined actions:

ACTION ADD CLOSE
COMMAND COMPILE CREATE
DELETE ENHANCE EXECUTE
ISSUE LOAD MODIFY
REPLY RESET SET
START STATECHANGE STOP
SUPPRESS TRIGGER UPDATE

In SMF, actions are represented in hexadecimal values.If you specify your own action, it will be recorded in SMF as
X'FFFF' (USER-DEFINED) with the TEXT field as action_type:action_text. If you want to assign a specific hexadecimal ID
to a user action not in the list, you can define it through Common Application Services (CAS).

Limits: 12 characters

TEXT=action_text

(Optional) Specifies additional information about the action.

Example: For events of the PROCEDURAL type, it can specify a command.

VALUE=action_value

(Mandatory when specifying TYPE=UTILIZATION) Specifies a number to qualify the action.

Limits: Integer

Example: For events of the UTILIZATION type, it can specify the number of suppressed system messages; for events of
the PROCEDURAL type, it can specify the return code.

PERIOD=event_statistics_interval

(UTILIZATION only) Specifies the length of the period, in minutes, the event statistics are for.

Limits: Integer

RMTSYS=remote_regions

Specifies a comma-delimited list of the ACB names of the remote regions in which you also want to raise the audit event
(for example, when a user performs an action on a remote resource). If the remote region is linked and has auditing
enabled for the event type, the event is raised and recorded for that region. For this to be successful, the user that invoked
the API must be defined in the remote region.

TRACE

Specifies whether to trace each invocation of the API by writing NMAU0001 messages to the activity log.

TRACE=NO has effect only if the &GLBL$NMAUTRC global variable is not set to YES or Y.

Default: NO
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$NMAUAPI OPT=REGISTER-COUNTER—Register Counter for Utilization
Statistics
The $NMAUAPI OPT=REGISTER-COUNTER API option creates a counter for the activities to be audited. The counter
enables statistics to be gathered for those activities through the ADJUST-COUNTER option.This API option has the
following format:
$NMAUAPI OPT=REGISTER-COUNTER

         OBJCLASS=#class

        [OBJNAME=object_name]

         ACTION=action_type

        [SPROC=procedure_name]

        [TRACE={NO | YES}]

OPT=REGISTER-COUNTER

Specifies that a counter be created for activities that match the other parameters.

OBJCLASS=#class

Specifies the class (user-defined) of the objects to be audited. The class name must start with # (for example,
#CLASS01).

Limits: Eight characters, including #

OBJNAME=object_name

(Optional) Identifies the object for which the counter is registered.

Limits: 232 characters

ACTION=action_type

Specifies the performed action.The API provides the following predefined actions:

ACTION ADD CLOSE
COMMAND COMPILE CREATE
DELETE ENHANCE EXECUTE
ISSUE LOAD MODIFY
REPLY RESET SET
START STATECHANGE STOP
SUPPRESS TRIGGER UPDATE

In SMF, actions are represented in hexadecimal values. If you specify your own action, it will be recorded in SMF as
X'FFFF' (USER-DEFINED) with the TEXT field as action_type:action_text. If you want to assign a specific hexadecimal ID
to a user action not in the list, you can define it through Common Application Services (CAS).

Limits: 12 characters

SPROC=procedure_name

(Optional) Specifies the procedure that services this counter:

• For OPT=REGISTER-COUNTER, it sets the initial value of the counter.
• For OPT=ADJUST-COUNTER, it calculates the value of the counter.
• For OPT=RESET-COUNTER, it resets the counter.

The procedure uses &$NM$name variables to share information between the options. A sample procedure is provided in
the MSSAMP($NMAUSP2) data set member.
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TRACE

Specifies whether to trace each invocation of the API by writing NMAU0001 messages to the activity log. TRACE=NO has
effect only if the &GLBL$NMAUTRC global variable is not set to YES or Y.

Default: NO

$NMAUAPI OPT=ADJUST-COUNTER—Gather Statistics
The $NMAUAPI OPT=ADJUST-COUNTER API option gathers statistics for the audited activities. You use this option after
you register the counter.This API option has the following format:
$NMAUAPI OPT=ADJUST-COUNTER

         OBJCLASS=#class

        [OBJNAME=object_name]

         ACTION=action_type

         VALUE=adjust_value

        [TRACE={NO | YES}]

OPT=ADJUST-COUNTER

Specifies that the value of the counter be adjusted. The other parameters should match those used when the counter is
created.

OBJCLASS=#class

Specifies the class (user-defined) of the objects to be audited. The class name must start with # (for example,
#CLASS01).

Limits: Eight characters, including #

OBJNAME=object_name

(Optional) Identifies the object for which statistics is to be gathered.

ACTION=action_type

Specifies the performed action. The API provides the following predefined actions:

ACTION ADD CLOSE
COMMAND COMPILE CREATE
DELETE ENHANCE EXECUTE
ISSUE LOAD MODIFY
REPLY RESET SET
START STATECHANGE STOP
SUPPRESS TRIGGER UPDATE

In SMF, actions are represented in hexadecimal values. If you specify your own action, it will be recorded in SMF as
X'FFFF' (USER-DEFINED) with the TEXT field as action_type:action_text. If you want to assign a specific hexadecimal ID
to a user action not in the list, you can define it through Common Application Services (CAS).

Limits: 12 characters

VALUE=adjust_value

Specifies a number to decrement or increment the counter.

Limits: Integer, either negative or positive

TRACE

 1714



 Netmaster® Shared Content Library 12.2

Specifies whether to trace each invocation of the API by writing NMAU0001 messages to the activity log. TRACE=NO has
effect only if the &GLBL$NMAUTRC global variable is not set to YES or Y.

Default: NO

$NMAUAPI OPT=RESET-COUNTER—Reset Counter
The $NMAUAPI OPT=RESET-COUNTER API option resets the collected statistics to zero.This API option has the
following format:
$NMAUAPI OPT=RESET-COUNTER

         OBJCLASS=#class

        [OBJNAME=object_name]

         ACTION=action_type

        [TRACE={NO | YES}]

OPT=RESET-COUNTER

Resets the value of the counter. Match the other parameters to the values used when the counter is created.

OBJCLASS=#class

Specifies the class (user-defined) of the objects being audited.

Limits: Eight characters, including #

OBJNAME=object_name

(Optional) Identifies the object for which statistics are being gathered.

ACTION=action_type

Specifies the performed action.

TRACE

Specifies whether to trace each invocation of the API by writing NMAU0001 messages to the activity log. TRACE=NO has
effect only if the &GLBL$NMAUTRC global variable is not set to YES or Y.

Default: NO

$NMAUAPI OPT=DEREGISTER-COUNTER—Deregister Counter
The $NMAUAPI OPT=DEREGISTER-COUNTER API option deletes a counter. No more statistics are gathered for the
corresponding activities.This API option has the following format:
$NMAUAPI OPT=DEREGISTER-COUNTER

         OBJCLASS=#class

        [OBJNAME=object_name]

         ACTION=action_type

        [TRACE={NO | YES}]

OPT=DEREGISTER-COUNTER

Specifies that the counter be deleted. The other parameters should match those used when the counter is created.

OBJCLASS=#class

Specifies the class (user-defined) of the objects being audited.

Limits: Eight characters, including #

OBJNAME=object_name
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(Optional) Identifies the object for which the counter is deregistered.

ACTION=action_type

Specifies the performed action.

TRACESpecifies whether to trace each invocation of the API by writing NMAU0001 messages to the activity log.
TRACE=NO has effect only if the &GLBL$NMAUTRC global variable is not set to YES or Y.

Default: NO

Return Codes
Return codes for the AUDIT API.

The $NMAUAPI API has the following return codes:

• 0 - Indicates that the API call was successful.
• 4 - Indicates that the event was raised but auditing was not enabled for it.
• 6 (RAISE-EVENT option only) - Indicates that the API was called on a remote system (using APPC) but the API

procedure could not start there.
• 8 - Indicates a validation error with the calling parameters.

The &SYSMSG variable contains the message that provides more information about an error condition.

Define User Actions
The $NMAUAPI API uses the $NMAUDITACTIONS CAS table to identify the specified action. Each action is identified
by a hexadecimal value. If an action is not in the table, the API records the action as X'FFFF' in SMF. To make reporting
easier, you can add your own actions to the table. To define user actions to the $NMAUDITACTIONS CAS table, follow
these steps:

1. Enter the /CASTAB panel shortcut. The list of CAS table definitions appears.
2. Enter L $NMAUDITACTIONS. The list scrolls and locates the $NMAUDITACTIONS table definition.
3. Enter LE beside $NMAUDITACTIONS. The entries for the table definition appear.
4. Press F4 (Add). The Table Entry Definition panel appears.
5. Specify the action name (alphabetic, no spaces), and provide a unique hexadecimal value in the range X'1000' to

X'1FFF' to identify it.
6. Press F3 (File). The specified action is added to the table. If the action is recorded in SMF through an API call, it is

recorded with the specified hexadecimal value.

Automation Services SMF Record Format

Automation Services SMF Records

Automation Services writes the following types of SMF records:

EventView SMF record
Contains two formats; the first is used to indicate the start of statistics collection, the second contains the actual
data that EventView collects.

ResourceView and ServiceView SMF record
Contains data that is collected about resources or services. One record is written for each resource or service.

User-defined record
Contains a number of user-specified formats that contain data that the SMFWRITE macro writes.
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SMF Header Format

The following table describes the header format of the Automation Services SMF records:

Offset Position Contains...

Dec Hex

0 0 1 - 18 SMF record header

18 12 19 - 22 Subsystem identifier

22 16 23 - 24 The SMF record subtype

24 18 25 - 36 The region ID

36 24 37 - n The data to be written

How to Obtain User SMF Record Types

Obtain user SMF record types (128 through 255) for both old (no subtype) and new (with subtype) records. Contact the
System Programming group that can perform this task:

1. Assign SMF record types that do not conflict with other users or applications.
2. Make sure that SMF has not excluded those numbers.
3. Make sure that the installed SMF exits do not ignore assigned SMF record types. That is, they are not written to SMF

data sets.

EventView SMF Record Format

The EventView SMF record that indicates the start of statistics collection has a subtype of 2000 (hexadecimal value). This
subtype has no data.

The EventView SMF record that contains the statistics data has a subtype of 2200 (hexadecimal value). All fields in the
record are 4 bytes long.

The following table lists the fields in this record:

Offset Name Length Format Description

Dec Hex

36 24 MSGCOUNT 4 BINARY Number of
messages
processed

40 28 SUPPCOUNT 4 BINARY Number of
messages
suppressed

44 2C MODCOUNT 4 BINARY Number of
messages modified

48 30 REPCOUNT 4 BINARY Number of replies
issued to WTORs

52 34 SYSTEMCMD 4 BINARY Number of system
commands issued

56 38 SOLVECMD 4 BINARY Number of system
services commands
issued
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60 3C SSOPRCSS 4 BINARY Number of
Automation Services
processes issued

64 40 SSOCMD 4 BINARY Number of
Automation Services
commands issued

68 44 VARSET 4 BINARY Number of variables
set

72 48 TMRPOP 4 BINARY Number of timers
that were triggered

76 4C ISSUEMSG 4 BINARY Number of
messages issued

ResourceView and ServiceView Record Format

This SMF record has a subtype of 3000 (hexadecimal value).

The following table shows the fields in this record:

Offset Name Length Format Description

Dec Hex

36 24 SYSNAME 8 EBCDIC System Image Name

44 2C SYSVERSION 4 EBCDIC System Image
Version

48 30 RESCLASS 2 EBCDIC Resource Class

50 32 NAME 18 EBCDIC Resource or Service
Name

68 44 AVIDATE 12 EBCDIC Resource
initialization date

80 50 AVITIME 12 EBCDIC Resource
initialization time

92 5C AVDATE 4 BINARY Date

96 60 AVTIME 12 EBCDIC Time

108 6C AVSTATUS 12 EBCDIC Current status

120 78 AVATIME 4 BINARY Total time available
(in minutes)

124 7C AVUTIME 4 BINARY Total time
unavailable (in
minutes)

128 80 AVACOUNT 4 BINARY Number of times the
resource became
available

132 84 AVUCOUNT 4 BINARY Number of times the
resource became
unavailable
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136 88 AVPMSGS 4 BINARY Number of
messages
processed for the
resource

140 8C AVPCMDS 4 BINARY Number of
commands issued
for the resource

User-defined Record Format

A user-defined record SMF format has a subtype of 9xxx (hexadecimal value), where xxx is specified in the SMFWRITE
macro.

The user defines the data fields in the record.

Audit SMF Record Format
SMF record format for Audit

Audit SMF Record Format

The Audit SMF record structure is based on the dynamic structure of IBM record 119 or 80. This flexible design provides
room for expansion. Each section besides the first one can be repeated many times, up to the maximum length of the
SMF record, which is set at 32756 bytes.The following table lists the fields in this record:

Name Length (bytes) Description
Standard Header 24 SMF system header
Self-defining Section 36 This section contains information about the number of sections

that follow, and their location in the record.
Region Section 72 This section contains information about the NetMaster or SOLVE

products that produced the record. It is present in any record
produced.

Object Section vv This section contains information about the object of the
manipulation described in the User section.

User Section 18 This section contains information about the user of the object
described. User names can be either the user ID of the operator of
the resource, or the name of the system or subsystem performing
the automatic action.

Event Section vv This section contains information about the action performed on
the previously described object.

Audit SMF Record Guidelines

Adhere to the following guidelines when using audit SMF records:

• SMF record subtypes are treated as binary halfwords.
• Variable length fields are always preceded by a 2-byte length indicator.
• Fixed length text (EBCDIC) fields are initialized with blanks (x'40').
• Other fixed length fields are initialized with nulls (x'00').
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SMF Record Identifier (Subtyped)

The SMF record identifier (number) is in the range of 128-255 and is defined during installation. Use Customizer
parameter group INTERFACES/SMF to define this number. For more information, refer to the "Automation Services SMF
Record Format" article.Automation Services SMF Record Format

More information: How to Obtain User SMF Record Types

Self Defining Section

The following table lists the fields in this section of the record:

Offset: Dec Offset: Hex Name Length
(bytes)

Format Description

00 00 TRIPLNUM 2 Binary Number of triplets in this
record

02 02 RECLEVEL 2 Binary Record generation level,
currently 1

04 04 REGNOFF 4 Binary Offset to Region section
08 08 REGNLEN 2 Binary Binary Length of Region

section (always '48'x)
10 0A REGNUM 2 Binary Number of Region sections

(always '1'x)
12 0C OBJOFF 4 Binary Offset to Object identification

section
16 10 OBJLEN 2 Binary Binary length of object section
18 12 OBJNUM 2 Binary Number of Object sections

(always '1'x)
20 14 USEROFF 4 Binary Offset to User section
24 18 USERLEN 2 Binary Binary Length of Region

section (always '12'x)
26 1A USERNUM 2 Binary Number of User sections

(always '1'x)
28 1C EVENTOFF 4 Binary Offset to Event section
32 20 EVENTLEN 2 Binary Binary Length of Event section
34 22 EVENTNUM 2 Binary Number of Event sections

(always '1'x)

Region Section

The following table lists the fields in the Region section of the record:

Offset: Dec Offset: Hex Name Length
(bytes)

Format Description

00 00 DL 6 EBCDIC Delivery level, (DDDDSS,
'060200')

06 06 PLEXID 8 EBCDIC Sysplex name
14 0E SYSNAME 8 EBCDIC System name
22 16 NETID 8 EBCDIC VTAM network identifier
30 1E DMNAME 4 EBCDIC Product region domain name
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34 22 ACBNAME 8 EBCDIC Product region ACB name
42 2A LPARNAME 8 EBCDIC Product region LPAR name
50 32 JOBID 8 EBCDIC Product Region job identifier,

such as STC15097
58 3A JOBNNAME 8 EBCDIC Product Region Jobname,

such as DENM10
66 42 NUMBER 4 Binary Reserved
70 46 ASID 2 Binary Product region ASID number

Object Section

The following table lists the fields in the Object section of the record:

Offset: Dec Offset: Hex Name Length
(bytes)

Format Description

00 00 LOCATION 8 EBCDIC Object location
08 08 CLASS 8 EBCDIC Object class
16 10 NAMELEN 2 Binary Length of object name
22 16 NETID 8 EBCDIC VTAM network identifier
18 12 NAME vv EBCDIC Object name
vv TEXTLEN 2 Binary Length of object text
vv TEXT vv EBCDIC Object text

User Section

The following table lists the fields in the User section of the record:

Offset: Dec Offset: Hex Name Length
(bytes)

Format Description

00 00 LOCATION 8 EBCDIC User location
08 08 TYPE 2 Binary User type
0 0A NAME 8 EBCDIC User name

User Types

The following table lists the user types in the audit SMF record:

Number: Dec Number: Hex Type
00 0000 Reserved, do not use
01 0001 NMAOMP
02 0002 NMBLOG
03 0003 NMBMON
04 0004 NMBSVR
05 0005 NMBSYS
06 0006 NMCNMP
07 0007 NMLOGP
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08 0008 NMOPER
09 0009 NMPPOP
10 000A NMUSER
11 000B SOLVAOMP
12 000C SOLVBLOG
13 000D SOLVBMON
14 000E SOLVBSVR
15 000F SOLVBSYS
16 0010 SOLVCNMP
17 0011 SOLVLOGP
18 0012 SOLVOPER
19 0013 SOLVPPOP
20 0014 SOLVUSER

Event Section

The following table lists the fields in the Event section of the record:

Offset: Dec Offset: Hex Name Length
(bytes)

Format Description

00 00 EVNTTYPE 2 Binary Event type
02 02 DATE 8 EBCDIC UTC date of the event,

YYYYMMDD
21 15 PERIOD 2 Binary Period in minutes
23 17 ACTION 2 Binary Action types
25 19 VALUE 8 Binary Value of the action, such as

number of suppressions
33 21 TEXTLEN 2 Binary Length of the action text
35 23 TEXT vv EBCDIC Text of action performed, such

as command text

Event Types

The following table lists the event type numbers in decimal and hexadecimal formats:

Number: Dec Number: Hex Type
00 0000 Reserved, do not use
01 0001 Action
02 0002 Access
03 0003 Configuration
04 0004 Procedural
05 0005 Serviceability
06 0006 Utilization

 1722



 Netmaster® Shared Content Library 12.2

Action Types
The following table lists the action type numbers in decimal and hexadecimal formats:

Number: Dec Number: Hex Type

0 0000 Reserved, do not use

1 0001 Action

2 0002 Add

3 0003 Update

4 0004 Delete

5 0005 Command

6 0006 Suppress

7 0007 Enhance

8 0008 State change

9 0009 Load

10 000A Start

11 000B Stop

12 000C Close

13 000D Reset

14 000E Modify

15 000F Reply

16 0010 Issue

17 0011 Trigger

18 0012 Create

19 0013 Set

20 0014 Compile

21 0015 Execute

22-34 0016-0022 Reserved

35 0023 Reserved

For more information, refer to "Define User Actions" in the Audit Application Program Interface section.

RAMDB Definition Classes
Definitions in the knowledge base are differentiated by classes.

The following table lists the common definition classes. Classes that are specific to a particular product are identified in
parentheses, where:
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• FT specifies NetMaster FTM.
• IP specifies NetMaster NM for TCP/IP.
• SNA specifies NetMaster NM for SNA.
• NA specifies NetMaster NA.

Definition Class Name Class Number
APPN/HPR (IP) APPNHPR 53
XCOM Data Transport manager (FT) XCMGR 62
XCOM Data Transport monitor (FT) XCMON 63
Communications storage manager (IP) CSM 48
CONNECT:Direct manager (FT) CDMGR 08
CONNECT:Direct monitor (FT) CDMON 09
CONNECT:Mailbox manager (FT) CMMGR 27
CONNECT:Mailbox monitor (FT) CMMON 28
Enterprise Extender (IP) EE 47
File transfer schedule monitor (FT) FTSCHD 24
FTP manager (FT) FTPMGR 25
FTP monitor (FT) FTPMON 26
FTS manager (FT) FTSMGR 22
FTS monitor (FT) FTSMON 23
Internal resource INTNL 21
IP application (IP) ASMON 43
Network control point monitor (SNA) NCPMON 54
Open Systems Adapter (IP) OSA 46
Service SVC 61
SNA group (NA) SNAGRP 03
TCP/IP stack (IP) STACK 51
User class resource USRCLS 17
File transfer rule set
File transfer rule (FT)

N/A 36

RAMDB Variables

Variable Types

Variables let you access knowledge base data, find out about the status of services and resources, and extract
information about messages.

Variables comprise the following types:

• Variables that contain the data in the knowledge base
• Variables that contain the status information
• Variables that contain the message information

This section describes these variables. The variables that are available depend on the product you are using.
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NOTE
For information about other variables that are specific to your product, see Administrating.

Knowledge Base Variables

You can use the variables to pass values to the following items:

• Fields in a template
• Fields in a service or resource definition
• Parameters in macros that are used in the definition
• NCL procedures that are invoked from the definition

The following variables enable you to retrieve data from the knowledge base:

&ZRMDBCLASS
Contains the class number.

&ZRMDBCLDESCS
Contains the class name.

&ZRMDBREL1 to &ZRMDBREL25
Contain the names of the immediate parents.

&ZRMDBSCHED
Contains the name of the availability map.

&ZRMDBSYSNAME
Contains the name of the system image.

&ZRMDBVERSION
Contains the version of the system image.

The following variables contain data on the Description panel of a service or resource definition:

&ZRMDBACBNAME
Contains the value of the ACB Name field.

&ZRMDBACTNAME
Contains the same value as &ZRMDBNAME. However, if the value is qualified, the qualifier is dropped. For
example, a CDMON resource name has the owner as the qualifier, owner_name.resource_name. This variable
returns only resource_name.

&ZRMDBMODE
Contains the value of the Operation Mode field. The value can be AUTOMATED, IGNORED, MANUAL, OFF, or
STARTAUTO.

&ZRMDBNAME
Contains the value of the field that identifies the service or resource.

&ZRMDBOWNRCL#
Contains the class number of the resource owner.

&ZRMDBOWNRCLS
Contains the value of the field that identifies the class name of the resource owner.

&ZRMDBOWNRNME
Contains the value of the field that identifies the owner of the resource.

&ZRMDBSDESC
Contains the value of the Short Description field.

&ZRMDBTEMPLAT
Contains the value of the TemplateName field.
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&ZRMDBTYPE
Contains the value of the Type field.

The following variable contains data on the Activation Details panel of a resource definition:

&ZRMDBINITCMD
Contains the value of the Command field.

The following variable contains data on the Inactivation Details panel of a resource definition:

&ZRMDBTMRTCMD
Contains the value of the Command field.

The following variable contains data on the Force Inactivation Details panel of a resource definition:

&ZRMDBFTRMCMD
Contains the value of the Command field.

The following variable contains data on the Display and Heartbeat Details panel of a resource definition:

&ZRMDBDISPCMD
Contains the value of the Command field.

The following variables contain data on the Automation Log Details panel of a service or resource definition:

&ZRMDBLOGAUDT
Contains the value of the Log Internal Audit Trail field.

&ZRMDBLOGMVSC
Contains the value of the Log to Console field.

&ZRMDBLOGOCS
Contains the value of the Log to OCS Window field.

&ZRMDBLOGRAM
Contains the value of the Log to Automation Log field.

&ZRMDBLOGSYS
Contains the value of the Log All System Msgs field.

&ZRMDBLOGTSIZ
Contains the value of the Log Table Size field.

The following variables contain data for First Level Support Details on the Owner Details panel of a service or resource
definition:

&ZRMDBREOGRP1
Contains the value of the Group field.

&ZRMDBREOPAG1
Contains the value of the Pager Number field.

&ZRMDBREOPHA1
Contains the value of the Phone After Hours field.

&ZRMDBREOPHB1
Contains the value of the Phone Business Hours field.

&ZRMDBREOWNN1
Contains the value of the Name field.

&ZRMDBRESOID1
Contains the value of the Userid field.

 1726



 Netmaster® Shared Content Library 12.2

The following variables contain data for Second Level Support Details on the Owner Details panel of a service or resource
definition:

&ZRMDBREOGRP2
Contains the value of the Group field.

&ZRMDBREOPAG2
Contains the value of the Pager Number field.

&ZRMDBREOPHA2
Contains the value of the Phone After Hours field.

&ZRMDBREOPHB2
Contains the value of the Phone Business Hours field.

&ZRMDBREOWNN2
Contains the value of the Name field.

&ZRMDBRESOID2
Contains the value of the Userid field.

Status Variables

The following variables enable you to retrieve status information.

You can use the variables in the same places that you use knowledge base variables.

&ZRMSTACTSTAT
Contains the base actual state only. The &ZRMSTPHYSTAT can contain any of the detectable actual states. The
value can be ACTIVE, INACTIVE, STARTING, STOPPING, or UNKNOWN.

&ZRMSTACTDESC
Contains information about the actual state in the &ZRMSTPHYSTAT variable (for example, the message that
sets the state). The information is displayed on the Modes and States panel when an S (Status) command is
executed.

&ZRMSTACTSTA0
Contains information about the base actual state in the &ZRMSTACTSTAT variable (for example, the message
that sets the state).

&ZRMSTARMFLAG
Indicates whether a resource is registered to the automatic restart manager (ARM) or if ARM is restarting the
resource. The value can be YES, NO, or RECOVERY.

&ZRMSTAUTSTAT
Contains the automation status. The value can be FAILED, IN PROGRESS, or NONE. The information is
displayed on the Modes and States panel when an S (Status) command is executed.

&ZRMSTCLASS
Contains the class number (for example, 17 for the user class).

&ZRMSTCLDESCL
Contains the class description.

&ZRMSTCLSNAME
Contains the class name.

&ZRMSTSDESC
Contains the short description of the resource as specified in the Short Description field of the resource definition.

&ZRMSTDESSTAT
Contains the desired state that is scheduled by the availability map. The value can be ACTIVE, INACTIVE, or
RESET.
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&ZRMSTDESSTA0
Contains information about the scheduled desired state (for example, the time when the state is set).

&ZRMSTDSTACUR
Contains the current desired state. The value can be ACTIVE or INACTIVE.

&ZRMSTDSTACU0
Contains information about the current desired state (for example, whether the state is scheduled or overridden).

&ZRMSTDSTAOV
Contains the desired state override. The value can be ACTIVE, INACTIVE, or NONE.

&ZRMSTDYNAMIC
Contains the value that indicates whether the definition for the resource is dynamic. The value can be NO or YES.

&ZRMSTEXIT
Contains the value that indicates whether a state change exit process exists. The value can be NO or YES.

&ZRMSTEXTDISP
Contains any activated extended display.

&ZRMSTMODECUR
Contains the current operation mode. The value can be AUTOMATED, IGNORED, or MANUAL.

&ZRMSTMODECU0
Contains information about the current operation mode (for example, whether the mode is overridden).

&ZRMSTMODEDB
Contains the operation mode that is specified in the definition. The value can be AUTOMATED, IGNORED,
MANUAL, OFF, or STARTAUTO.

&ZRMSTMODEMAP
Contains the operation mode that is scheduled by the availability map. The value can be AUTOMATED,
IGNORED, MANUAL, NONE, RESET, or STARTAUTO.

&ZRMSTMODEOV
Contains the operation mode override. The value can be AUTOMATED, IGNORED, MANUAL, or NONE.

&ZRMSTNAME
Contains the name of the resource or service.

&ZRMSTNMDID
Contains the domain ID of the region that monitors and controls the resource.

&ZRMSTNRMSTAT
Contains the logical state. The value can be ATTENTION, DEGRADED, FAILED, INERROR, OK, PENDING,
STARTING, STOPPING, or UNKNOWN.

&ZRMSTOBJID
Contains the object ID of the record. The object ID is the concatenation of system image name, system image
version, class number, and name.

&ZRMSTPHYSTAT
Contains the actual state. The value can be ACTIVE, DEGRADED, FAILED, INACTIVE, STARTING, STOPPING,
or UNKNOWN.

&ZRMSTSYSNAME
Contains the name of the system image to which the resource belongs.

&ZRMSTTYPE
Contains the resource type as specified in the Type field of the resource definition.
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Active System Image Variables

The following variables return the name and version of the local active system image:

• &ZRMSYSNAME
• &ZRMVERSION

Message Variables

These variables retrieve information about a message. Some of the variables have equivalent AOM NCL system variables
that are described in more detail in Network Control Language Reference.

You can use the variables to pass values:

• To a message rule
• To the parameters of macros that are used in the rule
• To the NCL procedures invoked from the rule

NOTE
The special messages prefixes ($AA-, $DN-, or $MN-) can be used in ResourceView to enhance functionality. A
message that is captured by using such a prefix has the prefix included in the message variables.

&ZMSGATEXT (&AOMATEXT)
Contains the text of the current line of a message.

&ZMSGAWORDn
Contains a word in the current line of a message. n is a number indicating the position of the word in the message
and is in the range 1 through 32. A blank or a comma delimits the words.

&ZMSGJOBID (&AOMJOBID)
Contains the identification number of the job that sends the message.

&ZMSGJOBNM (&AOMJOBNM)
Contains the name of the job that issued the message. A job name that is supplied by JES can override the value.
Thus, messages originating from JES can have the name of the target job, rather than the JES job name.

&ZMSGMSGID (&AOMMSGID)
Contains the first word of the message text and is equivalent to &ZMSGWORD1. If the message is a multiline
WTO or WTOR message, &ZMSGMSGID contains the first word of the major line text.

&ZMSGTEXT (&AOMTEXT) or &ZMSGOTEXT
Contains the text of the message. If the message is a multiline WTO or WTOR message, &ZMSGTEXT contains
the first (major) line of the message. To retrieve the current line (which can be a minor line) of a message, use the
&ZMSGATEXT variable.
&ZMSGTEXT contains the text in uppercase; while &ZMSGOTEXT contains the text in its actual case.

&ZMSGTIME
Contains the time of message arrival, in the form hh.mm.ss. The value can be in the range 00.00.00 through
23.59.59.

&ZMSGWORDn or &ZMSGOWRDn
Contains a word in the message text. If the message is a multiline WTO or WTOR message, it is treated as one
long string and ZMSGWORDn variables are assigned accordingly. A blank or a comma delimits the words. To
retrieve a word in the current line (which can be a minor line) of a message, use the &ZMSGAWORDn variable.
&ZMSGWORDn contains the word in uppercase; while &ZMSGOWRDn contains the word in its actual case.

&ZMSGWRID (&AOMWRID)
Contains the WTOR reply number. The value is blank if the message is not of the WTOR type.

The following variables are available to EventView message rules only:
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&ZMSGIJOBN (&AOMIJOBN)
Contains the name of the job that issued the WTO or WTOR message.

&ZMSGSYSNM
Contains the name of the system from which the message originates.

The following variables are available to completed (or triggered) EventView message group rules:

&ZMSGCORR
Contains the correlation key that is used for the triggered message group rule.

&ZMSGGRP
Contains the name of the triggered message group rule.

&ZMSGTXTN
Contains the number of messages that triggered the message group rule.

&ZMSGTXTn
Contains the text of one of the messages that triggered the message group rule. n is a message arrival sequence
number and is in the range 1 to &ZMSGTXTN.

The following variables are not available to EventView correlation keys, replacement text, and ZREV variables:

&ZMSGDATE
Contains the date of message arrival, in the form dd-mmm-yyyy (for example, 14-JUN-2000).

&ZMSGDAY
Contains the day of message arrival, in the form ddd (for example, WED).

The following variables are not available to EventView:

&ZMSGLINEn or &ZMSGOLNEn
Contains each line of a multiline WTO or WTOR, where &ZMSGLINE1 is the major line.
&ZMSGLINEn contains the line in uppercase; while &ZMSGOLNEn contains the line in its actual case.

&ZMSGLINES
Contains the number of lines in a multiline WTO or WTOR.

&ZMSGLmWn or &ZMSGOmWn
Contains a word from a line in a multiline WTO or WTOR, for example, &ZMSGL24W16 is the 16th word in
line 24.
&ZMSGLmWn contains the word in uppercase; while &ZMSGOmWn contains the word in its actual case.

ResourceView has superior handling of MLWTO messages, because it is the last component that looks at messages in
the AOM Screening Table and is able to release the actual message to NetMaster for processing. All other components
(EventView included) operate by issuing EVENTS to NetMaster relating to messages of interest to allow the message to
be available to other components down the line in the screening table.

For messages not associated to a resource defined to ResourceView, a USRCLS resource can be defined to do MLWTO
processing, using the $MN- prefix on the message ID.

Process Macros

Macros

Process macros are NCL procedures that are the building blocks of processes. Your product supplies a set of macros.

Each macro has a set of parameters, some of which have default settings that can be modified. Other parameters do not
have a default setting. You specify the parameters on the Macro Parameter Definition panel.
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• To display the Macro Parameter Definition panel, enter P next to the process step.
• To determine which parameters (fields) on the Macro Parameter Definition screen are mandatory, press Enter. The

mandatory fields are highlighted

NOTE
The returned variables can be passed as parameters to the other macros in the same process.

All macros set the return code in the &$RMMCRC variable. Unless mentioned in the macro descriptions that follow, a zero
return code indicates a successful operation, and a nonzero return code indicates an unsuccessful operation.

AOMALERT Macro
The macro is based on the &AOMALERT NCL verb.

Where possible, avoid using this macro. If you want to generate a WTO message, use the WTO macro.

NOTE
For more information about NCL verbs, see Network Control Language Reference.

CHAIN Macro
The CHAIN macro links the current process to another process that continues the execution.

You can chain processes together so that process A passes control to process B if certain conditions are met. You can
define processes as modules and chain them as required. Use the CHAIN macro to chain processes. The macro sets the
name of the target process and any associated parameters, and passes control to the target process.

The macro parameter definition panel contains the following fields:

Process
Specifies the name of the next process to be executed. If no conditions are specified in the step containing the
macro, the process executes automatically.

Parameters
(Optional) Specifies the value of the variables that the chained process requires.

Examples: Chain a Process

• This example calls and executes the PROC2 process. PROC2 contains the variable &NAME, which is given a value of
TYOUNG.

 PROD------ Automation Services : CHAIN Macro Parameter Definition -------------

 Command ===>                                                    Function=UPDATE

 .- Process Details -----------------------------------------------------------.

 |                                                                             |

 |  Process ..... PROC2                                                        |

 |                                                                             |

 |  Parameters .. NAME=TYOUNG                                                  |

 |                ____________________________________________________________ |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

• This example calls and executes the PROC5 process. PROC5 contains the variable &NAME which is given a value of
&V1. The value of the &V1 variable can be set, for example, by an EventView message action rule.

 PROD------ Automation Services : CHAIN Macro Parameter Definition -------------

 Command ===>                                                    Function=UPDATE
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 .- Process Details -----------------------------------------------------------.

 |                                                                             |

 |  Process ..... PROC5                                                        |

 |                                                                             |

 |  Parameters .. NAME=&V1                                                     |

 |                                                                             |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

COMMAND Macro
The COMMAND macro issues a product command and interprets the results. The macro also lets you specify the
message text to detect the required response message.

The macro parameter definition panel contains the following fields:

Command
Specifies the name of the command.
Limits: 61 characters

Wait Time
Specifies the maximum time, in seconds, that the region waits for a response message. The time is reset each
time that a response is received. The macro waits until one of the following conditions occur:

• A message that matches a rule in the Message Text fields is received.
• The time expires without receiving any more responses.

Default: 30
Limits: 1 through 9999

Wait Time Expiry Return Code
Specifies the value of a return code. The macro sets this code if the expected message does not arrive before the
expiry of the time in the Wait Time field.
Default: 69
Limits: 1 through 999

Response Message Analysis
The following fields specify the rules that apply to response messages. You can specify up to five rules. The
action codes enable you to refine the message text definition criteria. More information about the use of action
codes is available in the online help.

Message Text
Specifies the initial part of the expected response message.
Limits: 45 characters

Return Code
Specifies the returned value when the macro receives the response message.
Limits: 0 through 9999

Extended Filter
Indicates whether an extended filter has been defined. This field is empty until the Message Text and the Return
Code fields are completed. If you want to define an extended filter, enter S next to the rule to access the Extended
Message Filtering panel.

Returned Variables

&$RMMCMSGTEXT
Contains the full text of the message that satisfies the message rules.
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&$RMMCWORDn
Contains the words in the message. n indicates the position of the word in the message.

&ZRMMSGn
Contains any messages that are received before the required response message. n is a number indicating the
order in which those messages are received.

For example, if the response to a command consists of three messages A, B, and C, and message B satisfies the
message rules, then:

• &ZRMMSG1 contains message A
• &$RMMCMSGTEXT contains message B
• The macro ends on receipt of message B, and does not see message C

Example: Issue Command, and Set Return Code

This example executes the SHOW ALLOC=RAMLOG01 command and waits for a response message. In this case, that
message is N15115 RAMLOG01 ALLOCATED SOLVBSYS hh.mm.

If this message is not received within 30 seconds, the return code is set to 69.

An extended filter checks for the value of hh.mm. More information about the completion of the Extended Message
Filtering Panel is available from the online help.

 PROD----- Automation Services : COMMAND Macro Parameter Definition -----------

 Command ===>                                                    Function=UPDATE

 .- Command Details -----------------------------------------------------------.

 |                                                                             |

 | Command ..... SHOW ALLOC=RAMLOG01                                           |

 |                                                                             |

 | Wait Time ... 30    Wait Time Expiry Return Code ... 69                     |

 ’-----------------------------------------------------------------------------’

 .- Response Message Analysis -------------------------------------------------.

 |                                 D=Delete Extended Filter  S=Extended Filter |

 |                                                                             |

 |           Message Text                                     Return  Extended |

 |                                                             Code   Filter?  |

 |           N15115 RAMLOG01 ALLOCATED SOLVBSYS                0        YES    |

 PROD--------- Automation Services : Extended Message Filtering ----------------

 Command ===>                                                    Function=UPDATE

 . Extended Filter Definition -------------------------------------------------.

 |                                                                             |

 | Message Text .......... N15115 RAMLOG01 ALLOCATED SOLVBSYS                  |

 |                                                                             |

 | Wildcard Character .... *                                                   |

 ’-----------------------------------------------------------------------------’

 . Message Text Analysis ------------------------------------------------------.

 |                                                                             |

 |   Strt Word      Scan                                                       |

 |   Pos  Num  Opr  Text                                                       |

 | 1 001  005  LT   07.00                                                      |
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 | 2                                                                           |

 | 3                                                                           |

 | 4                                                                           |

 | 5                                                                           |

 |                                                                             |

 | Expression e.g (1 and (2 or 3))                                             |

 ’-----------------------------------------------------------------------------’

COMPARE Macro
The COMPARE macro compares two values. You can:

• Compare the value in a variable with the value in another variable
• Compare the value in a variable with a fixed value
• Select a subset of the value to be compared

The macro parameter definition panel contains the following fields:

Variable Name 1
Specifies the variable that contains the value you want to compare. You can use the Start of Compare and the
Length fields to compare a substring of the value.

Operator
Specifies the relational operator for the comparison:

• CT (contains)
• EQ (is equal to)
• NE (is not equal to)
• GT (is greater than)
• GE (is greater than or equal to)
• LT (is less than)
• LE (is less than or equal to)

Variable Name 2
(Optional) Specifies a variable that contains the value you want to use as the basis of the comparison.

Constant Value
(Optional) Specifies a fixed text string as the basis of the comparison.

NOTE
To use a null value for comparison, leave both the Variable Name 2 field and the Constant Value field blank.

Start of Compare
Specifies the start position of the string in variable 1 from which the comparison takes place.
Limits: 1 through 255

Length

(Optional) Specifies how much of the string in variable 1 that you want to compare.

Default: The full string or substring, starting from the specified start position, is compared.

Limits: 1 through 255

Return Codes

0
Indicates that the comparison criteria is satisfied.
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4
Indicates that the comparison criteria is not satisfied.

Example: Compare Value of Variables

This example checks whether the value of the &A3 variable is greater than the value of the &A2 variable:

 PROD----- Automation Services : COMPARE MACRO Parameter Definition ------------

 Command ===>                                                    Function=BROWSE

 .- COMPARE Parameters --------------------------------------------------------.

 |                                                                             |

 |  Syntax .......... (Variable 1) OPERATOR (Variable 2)> or (Constant)        |

 |                                                                             |

 |                                                                             |

 |  Variable Name 1 ....... A3            (Enter a valid variable name)        |

 |                                                                             |

 |  Operator .............. GT            (EQ,NE,GT,GE,LT,LE,CT)               |

 |                                                                             |

 |  Variable Name 2 ....... A2            (Enter a valid variable name)        |

 |                                                                             |

 |    or Constant Value ...                                                    |

 |                                                                             |

 |  Start of Compare ...... 1             (Start position within variable 1)   |

 |                                                                             |

 |  Length ................               (Enter length of comparison)         |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

CONCAT Macro
The CONCAT macro concatenates specified data and stores the result in a variable.

The macro parameter definition panel contains the following fields:

Data
Specifies the data that you want to concatenate. The data can contain text and variables with spaces as
separators. The spaces are either preserved or removed during concatenation depending on the value in the
Preserve Blanks field. The result cannot be more than 256 characters. The excess characters are truncated.

Preserve Blanks
Specifies whether the spaces entered in the Data field are preserved or removed during concatenation.

Variable Name
Specifies the name of the variable that contains the result of the concatenation.

Example: Concatenate Data

This example creates the &SRCHKEY variable, which contains the value 55LOCNx, where x is the value of the
&LOCATION variable:

 PROD----- Automation Services : CONCAT Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

                                                                                

 .- Data to be Concatenated ---------------------------------------------------.
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 |                                                                             |

 |  Enter data to be concatenated below. Data can contain variables and/or     |

 |  text separated by blanks.                                                  |

 |                                                                             |

 |  Data ....... 55 LOCN &LOCATION                                             |

 |                                                                             |

 |                                                                             |

 |  Preserve blanks ... NO   (YES or NO)                                       |

 |                                                                             |

 |  Notes: Blanks within variables are always preserved.                       |

 |         The created variable has a maximum length of 256 characters.        |

 |         Excess characters will be truncated and a warning message logged.   |

 '-----------------------------------------------------------------------------'

 .- Variable to be Created ----------------------------------------------------.

 |                                                                             |

 |  Variable Name ..... SRCHKEY                                                |

 '-----------------------------------------------------------------------------'

DELALERT Macro
The DELALERT macro deletes a user-generated alert.

The macro parameter definition panel contains the following field:

Reference
Specifies the alert reference key with which the alert was generated.

Example: Delete Alert

This example deletes the alert, UPSALERT9001:

 PROD----------------- EventView : Alert Delete --------------------------------

 Command ===>                                                    Function=BROWSE

 . Alert Reference Key --------------------------------------------------------.

 |                                                                             |

 | Reference ... UPSALERT9001                                                  |

EVENT Macro
The EVENT macro issues an N00102 event message that NCL processes can retrieve. To receive the message, the NCL
process must be profiled for the event by using the PROFILE EDS command.

NOTE
For a description of the command, see NCL Reference .

You can wait for the event message from within a process by using the WAITEVNT macro.

The macro parameter definition panel contains the following fields:

Name
Identifies the event.
Limits: Alphanumeric, @ and # characters, and . or _ characters
Example: SESSION_COMPLETION
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Type
Specifies the type of information in the event. Use the types as follows:
APPLICATION

To contain user-defined information.
ACCESS

To contain security alarm information.
CONFIGURATION

To contain the object definition and relationship information.
PROCEDURAL

To contain scheduling and process control information.
SERVICEABILITY

To contain the availability, degradation, error, fault, and recovery information.
UTILIZATION

To contain accounting, performance, response time, and statistics information.
Scope

Specifies the scope of delivery of the event:
REGION

Restricts the event delivery to processes in the region of the event issuer.
SYSTEM

Enables the event delivery to processes in the entire region.
Object

Specifies a user-defined object class for the resource or resource pair for which the event is issued. If the value
contains embedded spaces, the spaces are translated to underscore (_) characters.

Resource
Names the resource or resource pair (separated by a comma) for which the event is issued. An event can be
issued for a pair of resources (for example, a session pair).

Reference
Specifies a code for the event.

Data
Specifies the data in the event.

Example: Issue Event

This example issues an OPERATIONS_CONDITION event. The event contains operations information in the
&ZREVATTENDED user-defined EventView variable.

 PROD------ Automation Services : EVENT Macro Parameter Definition -------------

 Command ===>                                                    Function=BROWSE

 .- Event Parameters ----------------------------------------------------------.

 |                                                                             |

 | Name........ OPERATIONS_CONDITION                                           |

 |                                                                             |

 | Type.......+ SERVICEABILITY                                                 |

 | Scope......+ SYSTEM                                                         |

 |                                                                             |

 | Object......                                                                |

 | (Blanks will be translated to underscores)                                  |
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 |                                                                             |

 | Resource....                                                                |

 | Reference...                                                                |

 |                                                                             |

 | Data..... &ZREVATTENDED                                                     |

 |                                                                             |

 |                                                                             |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

EVVARGET Macro
The EVVARGET macro retrieves the values of user-defined EventView variables. When obtained, these variables can be
used in subsequent steps in the process that contains the macro.

The macro parameter definition panel contains the following fields:

Name
Specifies the character strings that, together with the ZREV prefix, form the names of the variables from which
you want to retrieve the values. The character strings can contain variables that are resolved at execution time.

Example: Retrieve Value of User-defined Variable

This example retrieves the value of the &ZREVATTENDED variable. A message can then be sent describing the condition
indicated by the value. The message can be used to modify operations behavior.

 PROD----- Automation Services : EVVARGET Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 . Get EventView Variables ----------------------------------------------------.

 |                                                                             |

 |      Name                                                                   |

 | ZREV ATTENDED                                                               |

 | ZREV                                                                        |

 | ZREV                                                                        |

 | ZREV                                                                        |

 | ZREV                                                                        |

 | ZREV                                                                        |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

EVVARSET Macro
The EVVARSET macro sets the values of user-defined EventView variables.

The macro parameter definition panel contains the following fields:

Name
Specifies the character string that, together with the ZREV prefix, forms the name of the variable.

Value
Specifies the value of a named variable.

These fields can contain variables that are resolved at execution time. If you want to code other EventView variables here,
they must be retrieved using EVVARGET in a previous step in the process.
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Example: Set Value of User-defined Variable

This example sets the value of the &ZREVATTENDED variable.

You want the EventView rules to react to messages differently depending on whether the system is attended. You use the
value of the &ZREVATTENDED variable to indicate the system status. To set the correct value, you use the WTOR macro
to send a WTOR message and wait for the reply. If a reply is received within 2 minutes, you set the &ZREVATTENDED
variable to ATTENDED (see the following definition).

 PROD----- Automation Services : EVVARSET Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 . Set EventView Variables ----------------------------------------------------.

 |                                                                             |

 |      Name       Value                                                       |

 | ZREV ATTENDED = ATTENDED                                                    |

 | ZREV          =                                                             |

 | ZREV          =                                                             |

 | ZREV          =                                                             |

 | ZREV          =                                                             |

 | ZREV          =                                                             |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

EXECNCL Macro
The EXECNCL macro executes an NCL procedure in line with the process that contains the macro. That is, the process
waits for the NCL procedure to end before continuing on to the next step.

The macro parameter definition panel contains the following fields:

NCL Name
Specifies the name of the NCL procedure that the macro executes.

Parameters
Specifies any required parameters for the NCL procedure.

Segment Multi-word Parameter Variables
Specifies whether to pass a string of words in a variable as multiple parameters to the procedure.

Example: Execute NCL Procedure

This example executes the $RMSMTS procedure. The EXECNCL procedure contains a number of variables, which are
defined in the Parameters field of this panel.

 PROD----- Automation Services : EXECNCL Macro Parameter Definition ------------

 Command ===>                                                    Function=BROWSE

 .- NCL Procedure Details -----------------------------------------------------.

 |                                                                             |

 |  NCL Name .... $RMSMTS                                                      |

 |                                                                             |

 |  Parameters .. SERVICE=GET SYSNAME=&ZRMSYSNAME                              |

 |                VERSION=&ZRMVERSION CLASS=17                                 |

 |                                                                             |
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 |                                                                             |

 |                                                                             |

 |  Segment Multi-word Parameter Variables ... NO     (YES or NO)              |

EXTRACT Macro
The EXTRACT macro extracts a segment from a text string.

The macro parameter definition panel contains the following fields:

Where to Extract From -- Input
Specifies the string from which you want to extract the text segment. This string can contain text and variables.

Variable to hold Extracted String -- Output
Specifies the name of the variable in which you want to put the extracted text string.

How to do the Extraction
Contains the fields that determine the text you want to extract. Specify at least one of the Starting Position and
Find Text fields. If you complete both fields, the macro looks first at the Find Text value and then adds the Starting
Position value. The result locates the first character of the extracted segment.
Starting Position

(Optional) Specifies the first character of the text segment to be extracted. The value, together with the
Length to Extract, Input, and Find Text (if completed) fields, identify the text string that you want to extract.
Limits: 1 through 256

Length to Extract
(Optional) Specifies the number of characters you want to extract, effectively indicating the end point of
the extracted text string.
Default: The full string or substring is extracted.
Limits: 1 through 256

Find Text
(Optional) Specifies the text string that determines the text to be extracted. If completed, the value must
contain a section of the string in the Input field.
The first character in this text string, plus the value in the Starting Position field, determines the first
character of the extracted text. The value in the Length to Extract field determines the last character in the
extracted text.
Limits: 1 through 53 characters

Example: Extract a Text String (No Find Text)

This example uses the EXTRACT macro to extract the text string DEF. Because the Find Text field specifies no value, the
reference point for the starting position is the first character of the Input field value. The first character of the extract is the
fifth character of the Input text string (D). Because the length to extract is 3, the resulting extract is DEF.

 PROD----- Automation Services : EXTRACT Macro Parameter Definition ------------

 Command ===>                                                    Function=BROWSE

 .- Where to Extract From -----------------------------------------------------.

 | Input .... ABC DEF GHI JKL MNO                                              |

 |           (Text String or Variable(s))                                      |

 ’-----------------------------------------------------------------------------’

 .- Variable to hold Extracted String -----------------------------------------.

 | Output ... FRED         (Variable Name)                                     |

 |                                                                             |
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 ’-----------------------------------------------------------------------------’

 .- How to do the Extraction --------------------------------------------------.

 | Starting Position ... 5   (Extraction to begin from this position. (1-256)) |

 |                                                                             |

 | Length to Extract ... 3   (Extract data for this length. (1-256))           |

 |                                                                             |

 | Find Text ...........                                                       |

 |       (Extraction to begin from the start of this text + Starting Position) |

 ’-----------------------------------------------------------------------------’

Example: Extract a Text String (No Starting Position)

This example uses the EXTRACT macro to extract the text string GHI J. Because the Starting Position field specifies no
value, the reference point for the starting position is the value of the Find Text field. The first character of the extract is the
first character of the Find Text string (G). Because the length to extract is 5, the resulting extract is GHI J.

 PROD----- Automation Services : EXTRACT Macro Parameter Definition ------------

 Command ===>                                                    Function=BROWSE

 .- Where to Extract From -----------------------------------------------------.

 | Input .... ABC DEF GHI JKL MNO                                              |

 |           (Text String or Variable(s))                                      |

 ’-----------------------------------------------------------------------------’

 .- Variable to hold Extracted String -----------------------------------------.

 | Output ... FRED         (Variable Name)                                     |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

 .- How to do the Extraction --------------------------------------------------.

 | Starting Position ...     (Extraction to begin from this position. (1-256)) |

 |                                                                             |

 | Length to Extract ... 5   (Extract data for this length. (1-256))           |

 |                                                                             |

 | Find Text ........... GH                                                    |

 |       (Extraction to begin from the start of this text + Starting Position) |

 ’-----------------------------------------------------------------------------’

Example: Extract a Text String (With Find Text and Starting Position)

This example uses the EXTRACT macro to extract the text string HI JK. The Find Text field specifies a value, and that
value becomes the reference point for the starting position. Because the Starting Position field specifies 2, the first
character of the extract is the second character of the Find Text string (H). Because the length to extract is 5, the resulting
extract is HI JK.

 PROD----- Automation Services : EXTRACT Macro Parameter Definition ------------

 Command ===>                                                    Function=BROWSE

 .- Where to Extract From -----------------------------------------------------.

 | Input .... ABC DEF GHI JKL MNO                                              |

 |           (Text String or Variable(s))                                      |

 ’-----------------------------------------------------------------------------’
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 .- Variable to hold Extracted String -----------------------------------------.

 | Output ... FRED         (Variable Name)                                     |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

 .- How to do the Extraction --------------------------------------------------.

 | Starting Position ... 2   (Extraction to begin from this position. (1-256)) |

 |                                                                             |

 | Length to Extract ... 5   (Extract data for this length. (1-256))           |

 |                                                                             |

 | Find Text ...........GH                                                     |

 |       (Extraction to begin from the start of this text + Starting Position) |

 ’-----------------------------------------------------------------------------’

GENALERT Macro
The GENALERT macro generates an alert for display on the alert monitor. The parameter definition comprises two panels.
Complete the Reference field on the Alert Attributes panel and the Alert Text field on the Alert Definition panel.

If you want to generate variations of an alert, you can pass new GENALERT parameter values to the process to create
the variations. The passed values override the values in the macro. You do not need to create a process for each variation
of the alert.

You can specify what actions to take when the alert is raised. To specify actions, press F10 (Actions).

The macro parameter definition panel contains the following fields:

Reference
Identifies the alert.
To override this value, specify ALRTREF=alert-reference as a process parameter.

Severity
Specifies the importance of the alert. The valid values are 1 through 4. Severity 1 alerts are most important and
severity 4 alerts are least important.
To override this value, specify ALRTSEV=alert-severity as a process parameter.

Origin
Specifies the source of the alert.
To override this value, specify ALRTORIGIN=alert-origin as a process parameter.

Alert Description
Specifies the text that describes the alert condition.
To override this value, specify ALRTDESC=description as a process parameter.

Alert Text
Specifies a detailed description of the alert condition.
To override this value, specify ALRTTEXTn=alert-text-n as process parameters for the lines you want to override.
n is 1 through 5, representing the five lines of text.

Alert Recommended Action
Specifies the actions that can be performed to remove the alert condition.
To override this value, specify ALRTACTNn=action-line-n as process parameters for the lines you want to
override. n is 1 through 4, representing the four lines of the recommended action.

Example: Generate Alert
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This example generates the following UPSALERT9001 alert to remind the operator to test the uninterruptible power
supply (UPS):

Test UPS

 PROD----------------- EventView : Alert Attributes ----------------------------

 Command ===>                                                    Function=BROWSE

 . Alert Reference Key --------------------------------------------------------.

 |                                                                             |

 | Reference ... UPSALERT9001                                                  |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

 . Alert Attributes -----------------------------------------------------------.

 |                                                                             |

 | Severity .... 4                                                             |

 | Origin ...... ALERTMACRO                                                    |

 PROD----------------- EventView : Alert Definition ----------------------------

 Command ===>                                                    Function=BROWSE

 . Alert Description ----------------------------------------------------------.

 |                                                                             |

 | TEST UPS                                                                    |

 ’-----------------------------------------------------------------------------’

 . Alert Text -----------------------------------------------------------------.

 |                                                                             |

 | UPS MAINTENANCE                                                             |

 |                                                                             |

 |                                                                             |

 |                                                                             |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

 . Alert Recommended Action ---------------------------------------------------.

 |                                                                             |

 | TEST THE UPS WHEN THERE ARE NO CRITICAL SYSTEM ACTIVITIES.                  |

 |                                                                             |

 |                                                                             |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

GETSTAT Macro
The GETSTAT macro discovers the status of a resource or service.

The macro parameter definition panel contains the following fields:

System Name/Version
Specify the system image that owns the resource. If you do not specify an image, then during the execution, the
macro uses the following values:
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• If the macro is associated with a resource definition, the macro uses the image that owns the definition.
• If the macro is not associated with a resource definition (for example, in an EventView rule), the macro uses

the active local image.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Resource Class
Specifies the class name of the resource or service for which you require the status. This field can be completed
manually, by entering the appropriate valid code, or automatically, by selecting a value from the prompted field
value list. The list is displayed by entering the question mark (?) in the Resource Class field.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Resource Name
Specifies the name of the resource or service for which you want to retrieve the status.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Variable Prefix
Specifies the prefix of the variables that contain the retrieved status information. This prefix enables you to store
the status information that is retrieved at different times in different variables.
The information is retrieved from the &ZRMST prefixed status variables. The retrieved information is stored in a
corresponding set of variables, with the ZRMST prefix replaced by the specified prefix, prefix. For example, the
information that is retrieved from the &ZRMSTACTSTAT variable is stored in the &prefixACTSTAT variable.
The prefix must not start with one of the following characters: # or $.

User Keywords
Specifies whether to store the keyword that is specified in a triggered message rule in a resource definition. The
User Defined Keyword field on the Define Extended Display Attribute panel of the rule specifies the keyword. The
keyword is stored in the &prefixUSRKEYW variable.

Example: Get Resource Status

This example retrieves the status of the STC class resource TCPA into variables of the form &ZRMST*:

 PROD----- Automation Services : GETSTAT MACRO Parameter Definition ------------

 Command ===>                                                    Function=BROWSE

 .- Getstate Key Definition ---------------------------------------------------.

 |                                                                             |

 |  System Name .............+                                                 |

 |  Version .................+                                                 |

 |  Resource Class...........+ STC                                             |

 |  Resource Name ............ TCPA                                            |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

 .-----------------------------------------------------------------------------.

 |                                                                             |

 |  Variable Prefix........... ZRMST                                           |

 |                                                                             |

 |  User Keywords ............ NO            (YES/NO)                          |
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 |                                                                             |

 ’-----------------------------------------------------------------------------’

GLBLSAVE Macro
The GLBLSAVE macro saves the specified global variables so that their values are preserved when this region restarts.

The macro parameter definition panel contains the following fields:

Names
Specifies the global variables that you want to save. Each value is the name of a global variable without the global
variable prefix.

Example: Save Global Variables

This example saves several global variables:

 PROD----- Automation Services : GLBLSAVE MACRO Parameter Definition -----------

 Command ===>                                                    Function=UPDATE

 .- Global Variable Details ---------------------------------------------------.

 |                                                                             |

 |  Enter the names of the Global Variables to be saved below (e.g. VAR1 VAR2  |

 |                                                                             |

 |  Names....... HOLDER____  REQUESTR__  ANYTHING__  __________  __________    |

 |               __________  __________  __________  __________  __________    |

 |               __________  __________  __________  __________  __________    |

 |                                                                             |

 '-----------------------------------------------------------------------------'

As an example, HOLDER identifies the global variable with the name global_variable_prefixHOLDER.

NOTE
The standard NCL global_variable_prefix is &&000.

GOTO Macro
The GOTO macro specifies the next process step to run.

The macro parameter definition panel contains the following fields:

Target Step Label
Specifies the name that identifies the next process step.

Loop Control Limit
Specifies the runaway loop control limit. The limit prevents the process from being stuck in a loop.

Example: Go to Another Process Step

This example specifies that the STEP3 process step is to run next:

 PROD------ Automation Services : GOTO Macro Parameter Definition --------------

 Command ===>                                                    Function=UPDATE

                                                                                

 . Goto Target ----------------------------------------------------------------.

 |                                                                             |

 |  Target Step Label .... STEP3___                                            |
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 |                                                                             |

 |  Loop Control Limit ... 100                                                 |

 |                                                                             |

 '-----------------------------------------------------------------------------'

PARSE Macro
The PARSE macro segments a text string and puts the segmented contents in variables.

The macro parameter definition panel contains the following fields:

String to be Segmented -- Input
Specifies the string that you want to segment. This string can contain text and variables.
Limits: 1 through 64 characters

Variables to be Created -- Output
Specifies the name of the variables that are to hold your text segments.
This field can hold from 1 through 64 characters. The names must be in one of the following formats:
varname

Use this format when you want to extract one segment only.
varname1,varname2,...,varnamen

Use this format when you want to extract more than one segment, when delimiter characters such as a
space separate the segments.

varname1(length1),varname2(length2),...,varnamen(lengthn)
Use this format when you want to extract segments with length as the delimiter.

prefix*
Use this format when you want to put extracted segments into variables &prefix1 through &prefix64.

If you want to skip a portion of the input string during parsing, specify *(n). n represents the number of units to
skip. An asterisk by itself is the same as *(1). Depending on the value in the By Length field, skipping occurs as
follows:

• If the value is NO, n segments are skipped.
• If the value is YES, n characters are skipped.

How to Segment the Input String
Specifies how to segment the text string:
By Length

Specifies whether you want to segment by length.
This field accepts a YES or NO response. A NO response indicates that the string is to be segmented first
by delimiter and then by length. A YES response indicates that segmentation is to be by length only.
Default: NO

By Delimiter
Specifies the delimiter characters for text segments. You can specify up to 8 alphanumeric or special
characters.
Default: A space

NOTE
If you want to define a series of two characters as a delimiter, those characters must be
enclosed in quotation marks.

Preserve Leading and Trailing Blanks?
Specifies whether you want to retain leading and trailing blank spaces after segmentation.
Default: NO
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Create Null Variables if Consecutive Delimiters Found?
Specifies whether you want a variable (with a null value) to be created for consecutive delimiters.
Default: YES

Remainder String Variable Name
Specifies the name of the variable that is to hold the text segment that remains after the specified parsing has
been completed.
Limits: 1 through 12 characters in length

Variable Name for Count of Variables Created
Specifies the name of a variable that stores the number of variables created (excluding the variable for the
remainder string).

Example: Parse Text String

This example segments the ABC 123 456 789 input string. The delimiter is the default (space). The segments are placed
in the &FRW* variables.

The segmentation results in the following variables:

• The variable &FRW1 contains the segment ABC
• The variable &FRW2 contains the segment 123
• The variable &FRW3 contains the segment 456
• The variable &FRW4 contains the segment 789

 PROD------ Automation Services : PARSE Macro Parameter Definition -------------

 Command ===>                                                    Function=BROWSE

 .- String to be Segmented ----------------------------------------------------.

 | Input .... ABC 123 456 789                                                  |

 |            (Text String or Variable(s))                                     |

 ’-----------------------------------------------------------------------------’

 .- Variables to be Created ---------------------------------------------------.

 | Output ... FRW*                                                             |

 |            (name or name1,name2... or name1(len),name2(len).. or prefix*)   |

 ’-----------------------------------------------------------------------------’

 .- How to Segment the Input String -------------------------------------------.

 |    By Length ......          (YES or NO)                                    |

 | OR By Delimiter ...          (Eight separate characters may be specified)   |

 |                                                                             |

 | Preserve Leading and Trailing Blanks? ..................... NO  (YES or NO) |

 |                                                                             |

 | Create NULL Variables if consecutive delimiters found? .... YES (YES or NO) |

 |                                                                             |

 | Remainder String Variable Name (If remainder required) ....                 |

 | Variable Name for Count of Variables Created ..............                 |

PINGCD Macro
The PINGCD macro checks the availability of a destination (remote) node for a CONNECT:Direct region.

The macro parameter definition panel contains the following fields:

CDMGR Name
Specifies the name of the manager for the CONNECT:Direct region to which the destination node is defined.

 1747



 Netmaster® Shared Content Library 12.2

Remote Node
Specifies the destination node whose availability you want to determine.

Wait Time
Specifies the time (in seconds) to wait for a response.
If the macro does not receive a response by the specified time, a user-specified return code is set.
Limits: 0 to 9999

Wait Time Expiry Return Code
Specifies the code that you want to set when the macro does not receive a response by the time in the Wait Time
field.
Limits: 0 to 999

Returned Codes

0
Indicates that the destination node is available.

4
Indicates that the destination node cannot be contacted.

8
Indicates that the destination node is not defined in the network map of the specified CONNECT:Direct region.

REPLY Macro
The REPLY macro replies to an outstanding write-to-operator with reply (WTOR) message. The reply can be to one of the
following messages:

• The last received WTOR message
• The first WTOR message from a particular job
• A specified WTOR message

The REPLY macro lets you specify message rules to detect any expected response messages.

The macro parameter definition panel contains the following fields:

Last WTOR?
Specifies whether the message in the Reply Text field is in response to the last received WTOR message for this
process. For example, the last message can be a WTOR message sent by a previous step. If the message is not
intended as a reply to the last WTOR, leave the field blank.

NOTE
If your reply is intended for the last WTOR message, complete the Last WTOR field only. Do not
complete either the Jobname or WTOR Message Text fields.

Jobname
If the message in the Reply Text field is intended for a WTOR message from a particular job, enter the name of
the job.
If you also complete the WTOR Message Text field, your reply is to that message received from the named job.
If you do not complete the WTOR Message text field, your reply is to the first WTOR message received from the
named job.

NOTE
If you complete this field, you cannot also complete the Last WTOR? field.

WTOR Message Text
Specifies the text of the message to which you want to reply. You can specify a partial message as long as it
contains sufficient text to identify the message adequately.
If you also specify a job name, your reply is to the WTOR message from the named job only.
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If you complete this field, you cannot also complete the Last WTOR? field.
Reply

Specifies your reply.
Limits: 1 through 65 characters

Message Text
Specifies the initial part of the expected response message.
Limits: 45 characters

R/Code
Specifies the returned value when the macro receives the response message.
Limits: 0 through 999

E/Filter
Displays YES or NO indicating whether an extended filter has been defined. This field is completed automatically
when a rule is defined. The field cannot be modified.

Wait Time
Specifies the maximum time, in seconds, that the region waits for a response message. The time is reset each
time that a response is received. The macro waits until one of the following conditions occur:

• A message that matches a rule in the Message Text fields is received.
• The time expires without receiving any more responses.

Default: 30
Limits: 1 through 9999

Wait Time Expiry Return Code
Specifies the value of a return code. The macro sets this code if the expected message does not arrive before the
expiry of the time in the Wait Time field.
Default: 69
Limits: 1 through 999

Returned Variables

&$RMMCMSGTEXT
Contains the full text of the message that satisfies the message rules.

&$RMMCWORDn
Contains the words in the message. n indicates the position of the word in the message.

&ZRMMSGn
Contains any messages that are received before the required response message. n is a number indicating the
order in which those messages are received.

&$RMMCWTORID
Contains the ID of the last WTOR message that the macro encounters before it encounters an expected
message.

For example, if the response to a command consists of three messages A, B, and C, and message B satisfies the
message rules, then:

• &ZRMMSG1 contains message A
• &$RMMCMSGTEXT contains message B
• The macro ends on receipt of message B, and does not see message C

Example: Reply to WTOR Message

This example replies to the WTOR message identified by the following text string:
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T00IJ013R CONFIRM REQUEST TO STOP A/S

 PROD------ Automation Services : REPLY Macro Parameter Definition -------------

 Command ===>                                                    Function=UPDATE

 .- WTOR Identification -------------------------------------------------------.

 | Last WTOR? Or Jobname And/Or WTOR Message Text                              |

 |    ___ (Yes)  ________       T00IJ013R CONFIRM REQUEST TO STOP A/S_________ |

 ’-----------------------------------------------------------------------------’

 .- Reply Text ----------------------------------------------------------------.

 |                                                                             |

 | Reply.... Y________________________________________________________________ |

 ’-----------------------------------------------------------------------------’

 .- Response Message Analysis -------------------------------------------------.

 |                                 D=Delete Extended Filter  S=Extended Filter |

 |           Message Text                                     R/Code  E/Filter |

 |   ___     T00IJ014I____________________________________     _0_             |

 |   ___     _____________________________________________     ___             |

 |   ___     _____________________________________________     ___             |

 |   ___     _____________________________________________     ___             |

 |   ___     _____________________________________________     ___             |

 |                                                                             |

 | Wait Time 30__  Wait Time Expiry Return Code 69_                            |

RUNPRCSS Macro
The RUNPRCSS macro runs another process in line with the current process. The current process waits for the other
process to end before continuing to the next step.

The macro parameter definition panel contains the following fields:

Process
Specifies the name of the process that you want to run.

Parameters
Only relevant if the process specified in the Process field contains variables that require you to pass values to
them.
If the specified process does not require any passed values, leave this field empty.

Example: Run Process

This example runs the STPRT process. The STPRT process contains the &MODEL and &NAME variables that are
defined in the Parameters field of this panel.

 PROD----- Automation Services : RUNPRCSS Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 .- Process Details -----------------------------------------------------------.

 |                                                                             |

 |  Process ..... STPRT                                                        |

 |                                                                             |

 |  Parameters .. MODEL=HPL36 NAME="This is a name"                            |

 |                                                                             |

 |                                                                             |
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 ’-----------------------------------------------------------------------------’

SETRC Macro
The SETRC macro sets the process return code.

The macro parameter definition panel contains the following field:

Return Code
Specifies the returned value when each process step is completed. If any specified conditions are met, this value
is the trigger for the next step to begin.
Limits: 0 through 99

Example: Set Return Code

This example sets the return code to 21:

 PROD------ Automation Services : SETRC Macro Parameter Definition -------------

 Command ===>                                                    Function=BROWSE

 .- Return Code ---------------------------------------------------------------.

 |                                                                             |

 |  Return Code .... 21  (Enter a number between 0 and 99)                     |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

SETSTATE Macro
The SETSTATE macro sets the actual state and the extended display attributes of a resource or service.

The macro parameter definition panel contains the following fields:

System Name/Version
Specify the system image that owns the resource. If you do not specify an image, then during the execution, the
macro uses the following values:

• If the macro is associated with a resource definition, the macro uses the image that owns the definition.
• If the macro is not associated with a resource definition (for example, in an EventView rule), the macro uses

the active local image.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Resource Class
Specifies the class of the item that is named n the Resource Name field.
Entering a question mark (?) in the Resource Class field displays the Resource Class List panel from which you
can select the appropriate class.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.Default: &ZRMDBCLASS

Resource Name
Specifies the resource or service for which you are setting the state. The value of this field can be a variable
whose value is passed to this macro by the process itself.
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NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.Default: &ZRMDBNAME

State
Specifies the actual state that you want to set for the named resource or service.
This field must contain one of the following values (entered either directly or by using a variable):

• ACTIVE
• DEGRADED
• FAILED
• INACTIVE
• STARTING
• STOPPING
• UNKNOWN

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Description
Specifies the free-form text that can be used to identify who has set the state or the reason for setting that state.
The value in this field is displayed as part of the detailed status information, which is accessed from a monitor.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Intensity
Specifies the intensity of the display text and must be either HIGH or LOW. If no value is set, the default value of
LOW is assumed.

Color
Specifies the color of the display text and must be one of BLUE, GREEN, PINK, RED, TURQUOISE, WHITE, or
YELLOW. If no value is set, the default value of GREEN is assumed.

Highlight
Specifies the highlight for the display text and must be one of BLINK, REVERSE, or NONE. If no value is set, the
default value of NONE is assumed.

Icon Flag
Specifies whether the extended display color of a resource that is in the worst logical state is used on an icon.
If you do not want the icon to use extended display color, specify NO (the default) in this field. For example, if the
resource does not require attention, transferring the color to the icon can cause an undesirable change in the icon
color.
If you want the icon to use extended display color, specify YES in this field. This setting also forces the state
ranking of the resource to equal the ranking of the FAILED logical state. The icon can thus be forced to display
this resource even though it is not in the worst logical state. For example, if you rate the condition of a tape mount
request important, specify YES in the Use on Graphic Monitor? field.

Text
Specifies the free-form extended status text that overlays the current display.
If you do not want to change the status display, leave the field blank.
If you want to reset the status line to normal display, type ##RESET## in this field.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.
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Example: Set Actual State and Extended Display

This example sets the actual state and the extended display according to the parameters passed to the process that
contains the macro:

 PROD----- Automation Services : SETSTATE Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 .- Resource Identification ---------------------------------------------------.

 | System Name ......+                                                         |

 | Version ..........+                                                         |

 | Resource Class ...+ &CLS                                                    |

 | Resource Name ..... &NAME                                                   |

 ’-----------------------------------------------------------------------------’

 .- Actual State --------------------------------------------------------------.

 | State ............ &V1      (Active, Inactive, Failed, Degraded,            |

 |                              Starting, Stopping or Unknown)                 |

 | Description ...... &REASON                                                  |

 ’-----------------------------------------------------------------------------’

 .- Extended Display ----------------------------------------------------------.

 | Intensity ... LOW        (High or Low)                                      |

 | Color ....... GREEN      (Blue, Green, Pink, Red, Turquoise, White, Yellow) |

 | Highlight ... NONE       (Blink, Reverse or None)                           |

 | Icon Flag ...            (Use Attributes to change Icon color - Yes or No)  |

 |                                                                             |

 | Text ........ &EXTDISP                                                      |

 ’-----------------------------------------------------------------------------’

SETVARS Macro
The SETVARS macro creates variables for a process.

The SETVARS macro stores the values of transient variables. For example, the values of the &$RMMCWORDn variables
change for each executed COMMAND, REPLY, and SYSCMD macro. Using the SETVARS macro, you can store the
original values before they change.

The macro parameter definition panel contains the following field:

Variable String
Defines the variables (and their values) required by the process. These variables are passed to all macros in the
process.

Example: Set Value of Variables

This example sets the value of the &V1 and &V2 variables:

 PROD----- Automation Services : SETVARS Macro Parameter Definition ------------

 Command ===>                                                    Function=BROWSE

 .- Variable Details ----------------------------------------------------------.

 |                                                                             |

 |  Enter the variables to be created below. (e.g. VAR1=TEST VAR2=&$RMMCWORD1) |

 |                                                                             |

 |  Variable String... V1=ACTUAL V2=INACTIVE                                   |
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 |                                                                             |

 |                                                                             |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

SHDCALL Macro
The SHDCALL macro passes a command to the CA 7 batch scheduler and returns the response.

NOTE
If you want to use this macro, first complete and action the SCHEDAPI Customizer parameter group (shortcut /
PARMS).

The macro parameter definition panel contains the following fields:

Scheduler Product
Specifies the scheduler product to which the commands are passed.

Scheduler SSID
Specifies the subsystem ID of the scheduler product to which the commands are passed.
Default: Value in the SCHEDAPI Customizer parameter group

Command
Specifies one or more commands that you want to pass to the scheduler product. Use a semicolon (;) as a
command separator.

Time-out
Specifies the maximum time, in seconds, that the region waits for a response from the scheduler product. The
time is reset for each received response. The macro waits until a message is received, or until the time expires
without receiving any response.
Default: 30
Limits: 1 through 999

Returned Variables

&$RM$CNT
Contains the number of response text lines.

&$RM$1 to &$RM$999
Contain every line in the response.

&$RM$MSG
Contains the error message for nonzero return codes.

&$RM$RC
Contains the return code.

To run the macro interface, concatenate the STEPLIB statement in the CA 7 started task JCL in the NetMaster started
tasks JCL, for example:

//STEPLIB DD DSN=dsnpref.<grouplevel>.CC2DLOAD,

//        DD DISP=SHR,DSN=CD.Vnnnn.LINKLIB

//        DD DISP=SHR,DSN=dsnpref.CA7Vnn.CAL2LOAD

//        DD DSN=SYS1.SISTCLIB,DISP=SHR

SMFWRITE Macro
The SMFWRITE macro writes a user-defined SMF record.
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The macro parameter definition panel contains the following fields:

Test Mode
Specifies one of the following modes:

• If the test mode is OFF, the macro writes the specified record to the SMF data set.
• If the test mode is ON, the macro sends the specified record to the activity log.

Subtype
Specifies the record subtype. The 9xxx subtypes are reserved for these user-defined records.
Enter a hexadecimal value. The subtype is constructed by prefixing the specified value with 9.

SMF Data
Specifies the data in each field of the record. This field can contain constant or variable data (variables).

Length
Specifies the length of a data field in bytes.

Example: Write Record

This example writes a record that indicates when a service starts:

 --------- Automation Services : SMFWRITE Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 .- SMF Parameters ------------------------------------------------------------.

 |                                                                             |

 | Test Mode ... OFF                                                           |

 | Subtype ..... FFF                                                           |

 |                                                                             |

 |   SMF Data                                                          Length  |

 |   START                                                               6     |

 |   &SERVICE                                                            12    |

SNMPTRAP Macro
This macro generates an SNMP trap. You can use an SNMP trap to inform a remote system of a resource or service state
change.

The macro parameter definition panel contains the following fields:

Text
Specifies the text for the trap. The format of the text must conform to the specified enterprise ID and specific trap
number.

SNMP Version (1 or 2)
Specifies the SNMP version of the trap to be built.
Limits: 1 and 2

Destinations Dataset
Specifies the data set name (DSN) in which the addresses of remote systems are located.

Destination Address(es)
Specifies the destination addresses of the remote systems. You can enter an address, or multiple addresses by
using a comma or a space as the delimiting character.

Enterprise ID
Together with the specific trap number, specifies the format of the trap. Your open platform administration
determines the identified format.
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Specific Trap Number
Together with the enterprise ID, specifies the format of the trap. Your open platform administration determines the
identified format.

Community Name
Specify the community for which the trap is destined. This field is case-sensitive and can be left with its default of
public.

Example: Send SNMP Trap

This example sends a trap to the remote system at the specified address when the CICS task is lost. The macro is
specified in a process definition that the resource definition for the task (CICSPROD) uses. The macro is processed as an
exit upon receipt of a message that indicated that the CICS region has failed.

 ---------- Automation Services : SNMPTRAP Macro Parameter Definition ----------

 Command ===>                                                    Function=UPDATE

                                                                                

 . SNMP Trap Details ----------------------------------------------------------.

 |                                                                             |

 | Text .....PROD-0001________________________________________________________ |

 |           CICS(CICSPROD)___________________________________________________ |

 |           PROD-0001: CICSPROD HAS FAILED___________________________________ |

 |            ________________________________________________________________ |

 |            ________________________________________________________________ |

 |            ________________________________________________________________ |

 | SNMP Version (1 or 2) ..... 1                                               |

 | Destinations Dataset ...... ____________________________________________    |

 |           or                                                                |

 | Destination Address(es) ... 128.1.170.23___________________________________ |

 |                                                                             |

 | Enterprise Id ............. 1.3.6.1.4.1.11.2.17.1__________________________ |

 |                                                                             |

 | Specific Trap Number ...... 59047936_______________________________________ |

 |                                                                             |

 | Community Name ............ PUBLIC_________________________________________ |

 '-----------------------------------------------------------------------------'

SOCKCLSE Macro
The SOCKCLSE macro closes a socket connection that was opened using the SOCKCONN macro.

The SOCKCLSE macro does not have any parameters. There can be one open connection only, and this connection is
the one that is closed.

SOCKCONN Macro
The SOCKCONN macro establishes a socket connection with an IP address. You can use the macro to determine the
availability of a connection.

The macro parameter definition panel contains the following fields:

IP Address/Host Name
Specifies the IP address or host name of the application to which you want to connect.
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Port Number
Specifies the port number of the application to which you want to connect.

Wait for Connection
Specifies the time (in seconds) that you want to try to establish the connection.

Example: Connect to a Port

This example connects to port number 435 at IP address 172.31.255.255. The region waits 10 seconds for the
connection.

 --------- Automation Services : SOCKCONN Macro Parameter Definition -----------

 Command ===>                                                    Function=UPDATE

                                                                                

 . Socket Details -------------------------------------------------------------.

 |                                                                             |

 |  Specify the parameters for SOCKET CONNECT:                                 |

 |                                                                             |

 |    IP Address/Host Name ... 172.31.255.255_________________________________ |

 |                                                                             |

 |    Port Number ............ 435__  (0 - 65535)                              |

 |                                                                             |

 |    Wait for Connection .... 10_    (In seconds)                             |

 |                                                                             |

 '-----------------------------------------------------------------------------'

SOCKRECV Macro
The SOCKRECV macro receives data through an established socket connection, from an IP application. You can use the
macro to determine the health of an application. You can specify up to three different data streams, which can then set
three different return codes.

The macro parameter definition panel contains the following fields:

Expected Data Format
Specifies the format in which you want to receive the data. You can specify either ASCII or EBCDIC.

Wait Time
Specifies the time (in seconds) that you want to wait to receive the data.

RC
Specifies the return code for the data.

Data
Specifies the data that you want returned.
Any unprintable characters (for example, hexadecimal) can be entered by preceding the command with x’ and
ending it with ’. The data must also be separated from text with a semicolon (;).
Example: x’456703’

Example: Receive Data Through Socket Connection

This example receives data from the open socket connection. If OK is received, a code of 0 is returned. If ERROR is
received, a code of 4 is returned. The data is returned in ASCII format, and the region waits 10 seconds for a response.

 --------- Automation Services : SOCKRECV Macro Parameter Definition -----------

 Command ===>                                                    Function=UPDATE
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 . Data to Receive ------------------------------------------------------------.

 | To specify HEX data use x'cccccc'. Use semi-colon to delimit HEX and CHAR.  |

 | For example, abcDEFghi;x'F140F24BF3' results in abcDEFghi1 2.3              |

 | Expected Data Format ... ASCII_ (ASCII/EBCDIC)  Wait Time ... 10  (Seconds) |

 | RC 0_ Data OK______________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 |                                                                             |

 | RC 4_ Data ERROR___________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 |                                                                             |

 | RC __ Data ________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 '-----------------------------------------------------------------------------'

SOCKSEND Macro
The SOCKSEND macro sends data (through the established socket connection) to an IP application. You can use the
macro to determine the health of an application.

The macro parameter definition panel contains the following fields:

Data Format
Specifies the format in which you want to send the data. You can specify either ASCII or EBCDIC.

Data
Specifies the data that you want to send.
Any unprintable characters (for example, hexadecimal) can be entered by preceding the command with x' and
ending it with '. The data must also be separated from text with a semicolon (;).
Example: x’456703’

Example: Send Data Through Socket Connection

This example sends the data ’This is a test’ in ASCII format to the IP address with the open socket connection:

 --------- Automation Services : SOCKSEND Macro Parameter Definition -----------

 Command ===>                                                    Function=UPDATE

                                                                                

 . Data to Send ---------------------------------------------------------------.

 | To specify HEX data use x'cccccc'. Use semi-colon to delimit HEX and CHAR.  |

 | For example, abcDEFghi;x'F140F24BF3' results in abcDEFghi1 2.3              |

 |                                                                             |

 | Data Format ......... ASCII_ (ASCII or EBCDIC)                              |

 | This is a test_____________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |
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 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 | ___________________________________________________________________________ |

 '-----------------------------------------------------------------------------'

STARTNCL Macro
The STARTNCL macro starts an NCL procedure that runs independently of the process.

The macro parameter definition panel contains the following fields:

NCL Name
Specifies the name of the NCL procedure you want to start.

Region
Specifies the processing environment in which the specified NCL procedure is to start:

• AOMP
• BLOG
• BMON
• BSYS
• CNMP
• LOGP
• PPOP

If this field is blank, the current region is assumed.
Parameters

Specifies the parameters (and their values) required by the NCL procedure.
Segment Multi-word Parameter Variables

Specifies whether to pass a string of words in a variable as multiple parameters to the procedure.

Example: Start NCL Procedure in Current Region

This example starts the CALC2 NCL procedure, which contains the &MULT variable. The procedure is started in the
current region.

 PROD----- Automation Services : STARTNCL Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 .- NCL Procedure Details -----------------------------------------------------.

 |                                                                             |

 |  NCL Name .... CALC2                                                        |

 |                                                                             |

 |  Region .....+           (AOMP, BLOG, BMON, BSYS, CNMP, LOGP or PPOP)       |

 |                                                                             |

 |  Parameters .. MULT=365                                                     |

 |                                                                             |

 |                                                                             |

 |                                                                             |

 |                                                                             |
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 |  Segment Multi-word Parameter Variables ... NO     (YES or NO)              |

STOP Macro
The STOP macro stops a process after setting the return code.

The macro parameter definition panel contains the following field:

Return Code
Specifies the process return code.
Limits: 0 through 99

Example: Set Return Code, and Stop Process

This example sets the return code to 0:

 PROD------ Automation Services : STOP Macro Parameter Definition --------------

 Command ===>                                                    Function=BROWSE

 .- Return Code ---------------------------------------------------------------.

 |                                                                             |

 |  Return Code .... 0   (Enter a number between 0 and 99)                     |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

SUBJOB Macro
The SUBJOB macro submits a JCL batch job.

The macro parameter definition panel contains the following fields:

Dataset Name
Specifies the data set member that contains the job steps.
This field can contain a sequential data set.

Wait Time
Specifies the maximum time, in seconds, that the region waits for a response message. The time is reset each
time that a response is received. The macro waits until one of the following conditions occur:

• A message that matches a rule in the Message Text fields is received.
• The time expires without receiving any more responses.

Default: 30
Limits: 1 through 9999

Wait Time Expiry Return Code
Specifies the value of a return code. The macro sets this code if the expected message does not arrive before the
expiry of the time in the Wait Time field.
Default: 69
Limits: 1 through 999

Message Text
Specifies the initial part of the required response message.
Limits: 45 characters

Return Code
Specifies the value set by the macro when it receives the response message.
Limits: 0 to 999
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Extended Filter?
Indicates whether an extended filter has been defined. This field is empty until you complete the Message Text
and Return Code fields. If you want to define an extended filter, enter S to access the Extended Message Filtering
panel.
After this panel is completed, the Extended Filter field is updated automatically.

Returned Variables

&$RMMCMSGTEXT
Contains the full text of the message that satisfies the message rules.

&$RMMCWORDn
Contains the words in the message. n indicates the position of the word in the message.

&ZRMMSGn
Contains any messages that are received before the required response message. n is a number indicating the
order in which those messages are received.

&$RMMCWTORID
Contains the ID of the last WTOR message that the macro encounters before it encounters an expected
message.

For example, if the response to a command consists of three messages A, B, and C, and message B satisfies the
message rules, then:

• &ZRMMSG1 contains message A
• &$RMMCMSGTEXT contains message B
• The macro ends on receipt of message B and does not see message C

Example: Submit Job

This example submits the data set member, USER.JCL (JPTAPE), which contains the job steps:

 PROD ---- Automation Services : SUBJOB Macro Parameter Definition -------------

 Command ===>                                                    Function=BROWSE

 .- JCL Details ---------------------------------------------------------------.

 |                                                                             |

 | Dataset Name .... USER.JCL (JPTAPE)_____________________________________    |

 |                                                                             |

 | Wait Time ... 0     Wait Time Expiry Return Code ... 69                     |

 ’-----------------------------------------------------------------------------’

 .- Response Message Analysis -------------------------------------------------.

 |                                                           S=Extended Filter |

 |           Message Text                                      Return Extended |

 |                                                             Code   Filter?  |

 |   ___                                                                       |

 |   ___                                                                       |

 |   ___                                                                       |

 |   ___                                                                       |

 |   ___                                                                       |

 |                                                                             |

 ’-----------------------------------------------------------------------------’
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SUBPRCSS Macro
The SUBPRCSS macro submits another process to a region. The process runs separately from the current process -- that
is, not in line with the current process.

The macro parameter definition panel contains the following fields:

Process
Specifies the name of the process you want to start.

Region
Specifies the owner of the processing environment in which the process is to start:

• AOMP
• BLOG
• BMON
• BSYS
• CNMP
• LOGP
• PPOP

Log
Specifies how you want to log the process activity to the activity log:

• NO (no log)
• FULL (full log)
• SUMM (summary log)
• BOTH (both full and summary logs)

Default: NO
Parameters

Specifies the parameters (and their values) required by the specified process.

Example: Submit Process

This example submits the process STAMP to run in the BLOG environment. The activities of STAMP are fully logged.
STAMP contains the &NAME variable, which is defined as WTOH.

 PROD----- Automation Services : SUBPRCSS Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 .- Process Details -----------------------------------------------------------.

 |                                                                             |

 |  Process ..... STAMP                                                        |

 |                                                                             |

 |  Region .....+ BLOG      (AOMP, BLOG, BMON, BSYS, CNMP, LOGP or PPOP)       |

 |                                                                             |

 |  Log ........+ FULL      (NO, FULL, SUMM, BOTH)                             |

 |                                                                             |

 |  Parameters .. NAME=WTOH                                                    |

 |                                                                             |

 |                                                                             |

 ’-----------------------------------------------------------------------------’
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SVAPI Macro
The SVAPI macro executes the $RMCALL API. The macro inherits the $RMCALL return code.

The macro parameter definition panel contains the following fields:

Opt
Displays the requested option and is automatically set to SERVICE.

Service
Displays the requested SERVICE and is automatically set to ACTION.

Action
Specifies the type of processing required:

• COMMAND issues an Automation Services command.
• DBGET retrieves the definition of a resource or service. The SysName, Version, Class, and Name fields

identify the definition. The information is stored in the &ZRMDB prefixed variables.
• STGET retrieves the current status of the resource or service. The SysName, Version, Class, and Name fields

identifies the target. The information is stored in the &ZRMST prefixed variables.

Command
(COMMAND action) Specifies the command.

SysName
(Optional) Specifies the system image that is the target of the action.
Default: Current system image

Version
(Optional) Specifies the version of the system image that is the target of the action.
Default: Current system image

Class
(Optional) Specifies the resource or service class.

Name
(Optional) Identifies the resource or service.

Parms
(Optional) Specifies the parameters for the command in the Command field.

Example: Set Actual State of Resource

This example sets the actual state of the local CICSA resource to ACTIVE:

 PROD------ Automation Services : SVAPI Macro Parameter Definition -------------

 Command ===>                                                    Function=UPDATE

 .- API Parameters ------------------------------------------------------------.

 |                                                                             |

 |  Opt ........ SERVICE              Service .... ACTION                      |

 |                                                                             |

 |  Action ..... COMMAND              Command .... ASA                         |

 |                                                                             |

 |  SysName ....                      Version ....                             |

 |                                                                             |

 |  Class ...... 02                   Name ....... CICSA                       |

 |                                                                             |

 |  Parms ......                                                               |
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 |                                                                             |

 ’-----------------------------------------------------------------------------’

SVCMD Macro
The SVCMD macro issues a registered Automation Services command. The macro inherits the $RMCALL return code.

The macro parameter definition panel contains the following fields:

Command Name
Specifies the name of the registered command.
To display a full list of registered commands, enter a question mark (?).

Parameters
(Optional) Specifies the parameters for the specified command.

Example: Terminate Resource

This example issues the T (Terminate) command for the local resource that is named in &NAME:

 PROD------ Automation Services : SVCMD Macro Parameter Definition -------------

 Command ===>                                                    Function=BROWSE

 .- Command Details -----------------------------------------------------------.

 |                                                                             |

 |  Command Name  T                                                            |

 |                                                                             |

 |  Parameters .. SYSNAME=&ZRMSYSNAME VERSION=&ZRMVERSION CLASS=17             |

 |                NAME=&NAME                                                   |

SYSCMD Macro
The SYSCMD macro issues a system command and interprets the results. You can specify message rules to detect the
required response message.

The macro parameter definition panel contains the following fields:

Command
Specifies the system command.
The command follows the syntax of the SYSCMD command.

Jobname
Specifies a job. The response messages are limited to those responses from the specified job.

Wait Time
Specifies the maximum time, in seconds, that the region waits for a response message. The time is reset each
time that a response is received. The macro waits until one of the following conditions occur:

• A message that matches a rule in the Message Text fields is received.
• The time expires without receiving any more responses.

Default: 30
Limits: 1 through 9999

Wait Time Expiry Return Code
Specifies the value of a return code. The macro sets this code if the expected message does not arrive before the
expiry of the time in the Wait Time field.
Default: 69
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Limits: 1 through 999
Message Text

Specifies the initial part of the required response message.
Limits: 45 characters

Return Code
Specifies the value set by the macro when it receives the response message.
Limits: 0 through 999

Extended Filter?
Displays whether an extended filter has been defined. This field is empty until you complete the Message Text
and Return Code fields. If you want to define an extended filter, enter S to access the Extended Message Filtering
panel.
After this panel is completed, the Extended Filter field is updated automatically.

Returned Variables

&$RMMCMSGTEXT
Contains the full text of the message that satisfies the message rules.

&$RMMCWORDn
Contains the words in the message. n indicates the position of the word in the message.

&ZRMMSGn
Contains any messages that are received before the required response message. n is a number indicating the
order in which those messages are received.

&$RMMCWTORID
Contains the ID of the last WTOR message that the macro encounters before it encounters an expected
message.

For example, if the response to a command consists of three messages A, B, and C, and message B satisfies the
message rules, then:

• &ZRMMSG1 contains message A
• &$RMMCMSGTEXT contains message B
• The macro ends on receipt of message B, and does not see message C

Example: Issue START Command

This example issues the S DENMIMS1 command and awaits a specified response. No extended filter has been defined in
this example.

 PROD----- Automation Services : SYSCMD Macro Parameter Definition -------------

 Command ===>                                                    Function=BROWSE

 .- System Command ------------------------------------------------------------.

 |                                                                             |

 | Command ..... S DENMIMS1                                                    |

 |                                                                             |

 | Jobname .....                                                               |

 |                                                                             |

 | Wait Time ... 5     Wait Time Expiry Return Code ... 0                      |

 ’-----------------------------------------------------------------------------’

 .- Response Message Analysis -------------------------------------------------.

 |                                                           S=Extended Filter |

 |           Message Text RC   Ext Fltr? |
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 |   ___     IEF403I DENMIMS1 DENMIMS1                         0         NO    |

 |   ___     IEF450I DENMIMS1 DENMIMS1                         6         NO    |

TRANS Macro
The TRANS macro changes all occurrences of a set of characters in a text string into another set of characters.

The macro parameter definition panel contains the following fields:

From
Specifies the list of characters you want to translate (replace). Specify at least one character in this list.

To
Specifies the list of corresponding replacement characters.

String to be Translated-Input
Specifies the string that contains the characters you want translated.
The entry can contain one or more variables. Translation occurs on the values of the variables.

Variable to hold Translated String-Output
Specifies the name of the variable that holds the translated string.

Example: Translate Text

This example examines the Input string:

AAA BBB CCC DDD EEE FFF GGG HHH

All occurrences of the specified characters are translated so that the result is:

111 222 333 444 555 FFF GGG HHH

This string is held in the variable &FRED1.

 PROD------ Automation Services : TRANS Macro Parameter Definition -------------

 Command ===>                                                    Function=BROWSE

 .- What to Translate ---------------------------------------------------------.

 |                                                                             |

 | From ..... A    To ....... 1   (All occurrences of the From character(s)    |

 |      ..... B       ....... 2   in the Input string will be translated to    |

 |      ..... C       ....... 3   the corresponding To character(s), and the   |

 |      ..... D       ....... 4   result will be stored in the Output string)  |

 |      ..... E       ....... 5                                                |

 ’-----------------------------------------------------------------------------’

 .- String to be Translated ---------------------------------------------------.

 |                                                                             |

 | Input .... AAA BBB CCC DDD EEE FFF GGG HHH                                  |

 |           (Text String or Variable(s))                                      |

 ’-----------------------------------------------------------------------------’

 .- Variable to hold Translated String ----------------------------------------.

 |                                                                             |

 | Output ... FRED1        (Variable Name)                                     |

 1766



 Netmaster® Shared Content Library 12.2

 ’-----------------------------------------------------------------------------’

WAIT Macro
The WAIT macro instructs a process to wait for a specified period before executing the next step in the process.

The macro parameter definition panel contains the following field:

Wait Time
Specifies the length of time (in seconds) that the process is to wait before proceeding.
Limits: 1 through 9999

Example: Pause Process

This example instructs the process to wait 20 seconds before proceeding:

 PROD------ Automation Services : WAIT Macro Parameter Definition --------------

 Command ===>        :                                           Function=BROWSE

 .- Wait Time -----------------------------------------------------------------.

 |                                                                             |

 |  Wait Time .... 20   (Enter a number of seconds between 1 and 9999)         |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

WAITEVNT Macro
The WAITEVNT macro waits for an N00102 event message.

The macro parameter definition panel contains the following fields:

NOTE
 You can use the asterisk (*) as wild cards in the Name, Object, Resource, and Reference fields. A leading or
embedded * represents a single character; a trailing * represents zero or more characters.

Name
Specifies the name of the event as a criterion for the event.

Type
Specifies the type of event as a criterion for the event:
ALL

Selects the events irrespective of their contents.
APPLICATION

Selects the events that contain user-defined information.
ACCESS

Selects the events that contain security alarm information.
CONFIGURATION

Selects the events that contain the object definition and relationship information.
PROCEDURAL

Selects the events that contain scheduling and process control information.
SERVICEABILITY

Selects the events that contain the availability, degradation, error, fault, and recovery information.
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UTILIZATION
Select the events that contain accounting, performance, response time, and statistics information.

Scope
Specifies the scope of delivery of the event as a criterion for the event:
REGION

Selects the events that are delivered to processes within the region of the event issuer only.
SYSTEM

Selects the events that are delivered to processes within the entire region.
Object

Specifies the object class as a criterion for the event.
Resource

Specifies the name of the resource or resource pair (separated by a comma) for which the event is issued as a
criterion for the event.

Reference
Specifies the reference code for the event as a criterion for the event.

Wait Time
Specifies how long the macro can wait for an event that satisfies the specified criteria.

Return Codes

0
Indicates that the event message is received.

4
Indicates that the event message is not received within the specified time.

Returned Variables

&$RMMCEVENT1 through &$RMMCEVENT12
Contains the N00102 event message. The number of variables that contain value depends on the length of the
message. Each variable can hold up to 256 bytes.

&$RMMCEVNAME
Contains the name of the event.

&$RMMCEVTYPE
Contains the type of the information in the event.

&$RMMCEVSCOPE
Contains the scope of delivery of the event.

&$RMMCEVOBJ
Contains the object class for the resource or resource pair for which the event is issued.

&$RMMCEVRES
Contains the name of the resource or resource pair for which the event is issued.

&$RMMCEVREF
Contains the reference code for the event.

&$RMMCEVDATA
Contains the part of data that is in the &$RMMCEVENT1 variable. Sometimes, the data overflows into the other &
$RMMCEVENTn variables. You can obtain all the data by concatenating the value in those variables to the value
in this variable.

Example: Wait for Event
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This example waits for an event with a name that starts with OPERATIONS, and of the specified type and scope. The wait
time period is 100 seconds.

 PROD----- Automation Services : WAITEVNT Macro Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 .- Event Parameters ----------------------------------------------------------.

 |                                                                             |

 | Name......... OPERATIONS*                                                   |

 |                                                                             |

 | Type........+ SERVICEABILITY                                                |

 | Scope.......+ SYSTEM                                                        |

 |                                                                             |

 | Object.......                                                               |

 | (Blanks will be translated to underscores)                                  |

 |                                                                             |

 | Resource.....                                                               |

 | Reference....                                                               |

 |                                                                             |

 | Wait Time ... 100 (0 - 9999, Blank = Wait Forever)                          |

WAITSTAT Macro
The WAITSTAT macro waits for a specific resource or service state change and retrieves the status.

The macro parameter definition panel contains the following fields:

System Name/Version
Specify the system image that owns the resource. If you do not specify an image, then during the execution, the
macro uses the following values:

• If the macro is associated with a resource definition, the macro uses the image that owns the definition.
• If the macro is not associated with a resource definition (for example, in an EventView rule), the macro uses

the active local image.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Resource Class
Specifies the class name of the resource or service for which you want to detect the state change. This field can
be completed manually, by entering the appropriate valid value, or automatically by selecting from the prompted
field value list. To display the list, type a question mark (?) in the Resource Class field.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Resource Name
Specifies the name of the resource or service for which you want to detect the state change.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.
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State Type
Specifies whether the specified state change applies to the actual state, desired state, or the logical state. This
field can be completed manually, by entering the appropriate valid type of state, or automatically by selecting from
the prompted field value list. To display the list, type a question mark (?) in the State Type field.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Transition From State
Specifies the required state before the change. You can specify ANY to detect state changes from any state of the
specified type. This field can be completed manually by entering the appropriate valid state, or automatically by
selecting from the prompted field value list. To display the list, type a question mark (?) in the From State field.
If the current state does not satisfy this value, the macro cannot be processed and the return code is set to 8.
The values in the prompted field value list vary depending on the value of the State Type field.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Transition To State
Specifies the required state after the change. This field can be completed manually by entering the appropriate
valid state, or automatically by selecting from the prompted field value list. To display the list, type a question mark
(?) in the To State field.
The values in the prompted field value list vary depending on the value of the State Type field.
If From State is ANY and the current state satisfies this value, the state change condition is deemed to be
satisfied. The status is retrieved.

NOTE
You can specify a variable name in this field (for example, &VALUE). The variable resolves when
passed as a parameter to this macro during executed.

Timeout Period
Specifies the maximum time in seconds that can elapse while waiting for the state change. After the specified time
has expired, the return code is set to the value specified in the Return Code field.

Return Code
Specifies the return code that you want to set on time-out.
Limits: 0 through 99 except 8

Variable Prefix
Specifies the prefix of the variables that contain the retrieved status information. The prefix lets you store the
retrieved status information at different times in different variables.
The information is retrieved from the &ZRMST prefixed status variables when the specified state change is
detected. The retrieved information is stored in a corresponding set of variables, with the ZRMST prefix replaced
by the specified prefix, prefix. For example, the information that is retrieved from the &ZRMSTACTSTAT variable
is stored in the &prefixACTSTAT variable.
The prefix must not start with one of the following characters: # or $.

User Keywords
Specifies whether to store the keyword that is specified in a triggered message rule in a resource definition. The
User Defined Keyword field on the Define Extended Display Attribute panel of the rule specifies the keyword. The
keyword is stored in the &prefixUSRKEYW variable.

Example: Wait for State Change From INACTIVE to ACTIVE

This example detects a change in the actual state of the resource TCPA from INACTIVE to ACTIVE. If the change is not
detected within 30 seconds, the process sets the return code to 16. A variable prefix of ZRMST has been specified.
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 PROD----- Automation Services : WAITSTAT MACRO Parameter Definition -----------

 Command ===>                                                    Function=BROWSE

 .- State Change Event Receipt Profile ----------------------------------------.

 |                                                                             |

 |  System Name .............+                                                 |

 |  Version .................+                                                 |

 |  Resource Class ..........+ STC                                             |

 |  Resource Name ............ TCPA                                            |

 |                                                                             |

 +-----------------------------------------------------------------------------+

 |                                                                             |

 |  State Type ..............+ ACTUAL                                          |

 |  Transition From State ...+ INACTIVE                                        |

 |             To State .....+ ACTIVE                                          |

 |  Timeout period ........... 30            (Seconds - 1-9999)                |

 |  Return code .............. 16            (0-99)                            |

 |  Variable Prefix .......... ZRMST                                           |

 |  User Keywords ............ NO            (YES/NO)                          |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

WTO Macro
The WTO macro sends a WTO message to local system consoles.

The macro parameter definition panel contains the following fields:

WTO Text
Specifies the WTO message.

Descriptor Codes
Specifies the descriptor codes that are assigned to the message. The value can be a single code, or a list of
codes and code ranges (for example, 1,8-12).

Routing Codes
Specifies the routing codes that are assigned to the message. The value can be a single code, or a list of codes
and code ranges (for example, 1,8-12).

Example: Send WTO Message

This example sends a message to consoles profiled for routing codes 1, 2, and 11. The message indicates that the region
is now managing systems network operations.

 PROD-------- Automation Services : WTO Macro Parameter Definition -------------

 Command ===                                                     Function=BROWSE

 .- WTO Details ---------------------------------------------------------------.

 |                                                                             |

 | WTO Text... THE REGION IS NOW MANAGING SYSTEM OPERATIONS.                   |

 |                                                                             |

 |                                                                             |

 | Descriptor Codes...                                                         |

 |                                                                             |
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 | Routing Codes...... 1,2,11                                                  |

WTOR Macro
The WTOR macro sends a WTOR message to all local system consoles and waits for the reply.

The macro parameter definition panel contains the following fields:

WTOR Text
Specifies the WTOR message.

Reply Match Text
Specifies the replies to look for. You can specify up to five reply text versions (rules), each setting a specific
value for the macro return code. Specify enough text so that you identify positively each version. You can use the
asterisk (*) as the wildcard character in the reply text.

R/Code
Specifies a return code. If a reply satisfying the rule in the Reply Match Text field is received, the macro sets this
value. To differentiate between the different replies, use different values. The macro return code thus indicates the
type of reply received.

Store Actual Reply Text in Variable Name
Specifies the name of the variable in which to put the received reply.

Wait Time
Specifies the number of seconds. The macro waits for a reply that satisfies one of the rules in the Reply Match
Text field over the specified time.
If the specified time expires, the WTOR message is canceled. The return code is set to the value specified in the
Wait Time Expiry Return Code field.

Wait Time Expiry Return Code
Specifies a return code. If no valid reply is received within the specified time, the macro sets this value.

Example: Interrogate Console Users

This example finds out whether one of five specified users has logged on to a console:

 PROD----- Automation Services : WTOR Issue MACRO Parameter Definition ---------

 Command ===                                                     Function=BROWSE

 .- WTOR Text To Be Issued ----------------------------------------------------.

 |                                                                             |

 | WTOR Text... WHAT IS YOUR USER ID?                                          |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

 .- Response Text Analysis ----------------------------------------------------.

 |                                                                             |

 |             Reply Match Text                                R/Code          |

 |             USER01                                          10              |

 |             USER02                                          20              |

 |             USER03                                          30              |

 |             USER04                                          40              |

 |             USER05                                          50              |

 |                                                                             |

 |             Store Actual Reply Text in Variable Name  REPLYTEXT             |

 |                                                                             |

 |             Wait Time 120   Wait Time Expiry Return Code 32                 |
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 ’-----------------------------------------------------------------------------’

Data Set Descriptions

Data Set Types

The data sets are of the following types:

Distribution
Consists of SMP distribution libraries (DLIBs) that are used during the installation and maintenance of a product,
for example, dsnpref.NMC1.dsname.

Local PDS
Consists of the run-time PDS files that are allocated during setup for use by an active region, and cannot be
shared between multiple regions, for example, dsnpref.rname.dsname.

Local Sequential
Consists of run-time sequential files that are allocated during setup for use by an active region, and cannot be
shared between multiple regions, for example, dsnpref.rname.dsname.

Local VSAM
Consists of the run-time VSAM files that are allocated during setup for use by an active region, and cannot be
shared between multiple regions, for example, dsnpref.rname.dsname.

Other PDS
Consists of shared non-VSAM PDS created separately to this product.

Run-time PDS
Consists of shared non-VSAM SMP target files that are allocated during the installation process and used by an
active region, for example, dsnpref.NMC1.dsname.

Run-time PDS (external)
Consists of shared non-VSAM SMP target libraries that are not used by a region.

Run-time PDSE
Consists of shared non-VSAM SMP target files that are allocated during the installation process and used by an
active region, for example, dsnpref.NMC1.dsname. The program objects that must be executed from a PDSE are
stored in these files.

Shared PDS
Consists of the run-time PDS files that are allocated during setup for use by an active region, and can be shared
between multiple regions, for example, dsnpref.NMC1.dsname.

Shared run-time VSAM (MODSDIS, NETINFO, NSCNTL, PANLDIS, and UAMS)
Consists of files that the unique data set prefixes you enter when you set up your regions identify. You can select
a data set prefix for each file. You can make the data set prefix the same or different from those prefixes you have
used for other files.
The active regions can share these run-time files.
VSAM data sets that can be shared in this manner are defined using SHAREOPTIONS(3,3).

TESTEXEC
Is a file identified by the unique data set prefix that you enter when you set up your region.

Product Components
Your product operates with a combination of common and product-specific components. The installation process and
these components have data set requirements.
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Installation

The installation process uses the following data sets:

• dsnpref.NMC1.INSTDB
Stores your site-specific installation values, which can be reused in future installations of products in the same suite.
The installation software allocates this data set the first time you perform an installation. The setup and maintenance
software also uses this data set.

• dsnpref.NMC1.INSTALL.JCL
Stores the generated product installation JCL members.
After the installation software has collected your site-specific installation values, it generates the installation JCL.
Before you generate the JCL, specify the library where you want to store the generated JCL. INSTALL.JCL is the
default JCL library.
Use an empty data set each time you perform the installation. This process ensures that the jobs in your JCL library
are the only ones required for the current installation.

• dsnpref.NMC1.rname.JCL
• dsnpref.NMC1.ssiname.JCL

Stores the setup jobs, including the members that contain the execution JCL statements required to run the product
components.
After the setup software has collected the setup values for your region or SOLVE SSI, it generates the setup JCL.

• dsnpref.NMC1.VTAM.JCL
Stores the generated VTAM major node and JCL to assemble mode tables.
After the Create VTAM Definitions software has collected your values, it generates the JCL.

• dsnpref.NMC1.FIX.SPn.JCL
• dsnpref.NMC1.FIX.DASD.JCL

Management Services Data Sets
The Management Services component has the following data sets:

• AC2DEXEC
Is the SMP distribution library (DLIB) that contains the same distributed NCL procedures as the CC2DEXEC run-time
library.
Type: Distribution

• AC2DJCL
Is the SMP DLIB that contains the same members as the CAIJCL installation data set.
Type: Distribution

• AC2DMAC
Is the SMP DLIB that contains the same information as the CC2DMAC library.
Type: Distribution

• AC2DMAPO
Is the SMP distribution library (DLIB) that contains the same ASN.1 map files as the CC2DMAPO run-time library.
Type:Distribution

• AC2DMODE
Is the SMP DLIB that contains the modules that SMP uses to build the load modules in the run-time LOAD libraries.
Type: Distribution

• AC2DSAMP
Is the SMP DLIB that contains the same information as the CC2DSAMP library.
Type: Distribution

• AC2DVSMI
Is the SMP DLIB that contains the same information as the CC2DVSMI library.
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Type: Distribution
• AC2DXML

Is the SMP DLIB contains the same information as the CC2DXML library.
Type: Distribution

• AC2DZFS
Is the PDS that contains z/OS UNIX file system file elements. Each element is stored as a separate PDS member.
Do not change these distributed files.
Type: Distribution

• ALERTH
Is part of the Alert Monitor and enables you to view alerts that have been created in the past. Alerts in the history file
can contain notes showing manual and automated actions that were performed for the alert.
Type: Local VSAM
Run-time DDname: ALERTH

• CC2DEXEC
Is the PDS that contains distributed procedures and is concatenated after the TESTEXEC data set in DD
COMMANDS. Collectively these data sets make up the procedure library.
Members must not be changed.

WARNING
If any modification is required, copy the distributed member to the TESTEXEC data set for the region. Modify
the copy.

Type: Run-time PDS
Run-time DDName: COMMANDS

• CC2DJCL
Is the PDS that contains the installation and maintenance JCL members.
Type: Run-time PDS

• CC2DLINK
Include this library in the system linklist. CC2DLINK is the PDS run-time load library that contains modules related to:
– CNMNETM SNA functions
– NetMaster FTM functions
– NetMaster TSO functions
Type: Run-time PDS

• CC2DMAC
Is the PDS that contains macros and copybooks for the sample assembler programs, which are also distributed in
source form in the AC2DMAC library.
Type: Run-time PDS (external)

• CC2DMAPO
Is the PDS that contains ASN.1 maps, which are MDO definitions and compiled object class specifications.
Type: Run-time PDS
Run-time DDName: MAPOBJ

• CC2DPLD
Is the load library. This load library must be APF-authorized. The run-time load library, as referenced by the STEPLIB
DD statement, must be defined in the operating system APF list. If no STEPLIB DD statement is used, the program
load modules must reside in one of the existing authorized LNKLST libraries. Ensure that these requirements are met
before attempting to start your region.
You can install your product into its own installation load library and can copy the load modules across to the system
load library.
The library also contains the Datacom load modules for ReportCenter.
Type: Run-time PDS
Run-time DDName: STEPLIB

• CC2DSAMP
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Is the PDS that contains various sample exits, utilities, source code, and JCL members. The members contain
documentation.
Type: Run-time PDS (external)

• CC2DVSMI
Is the PDS that contains members that are used later to create the run-time MODSDIS, PANLDIS, NETINFO,
ICOPANL, and RAMDB files.
Type: Run-time PDS (external)

• CC2DXML
Is the PDS that contains the XML data for use by CSM.
Type:Run-time PDS (external)

• CC2DZFS
Is the DDDEF that defines the z/OS UNIX file system directory path name. The path contains the code for Mainframe
Team Center - Network Management and the optional Report Center component.
Type: Run-time z/OS UNIX files

• FMTDUMP
Is the data set the region uses for a formatted dump.
Type: SYSOUT
Run-time DDName: FMTDUMP

• LOG
Is the data set the region uses for the hardcopy log.
Type: SYSOUT
Run-time DDNames: LOG1 through LOG9

• MODSDIS
Is the VSAM data set that contains the MODS database. The region uses the MODS database for control information
for processing. The database includes standard message information, online help text, menus, Print Services Manager
(PSM) definitions, and Report Writer definitions.
Type: Shared run-time VSAM
Run-time DDName: MODSDIS

NOTE
For information about the allocation and usage of MODS databases, see Managed Object Development
Services.

• MODSUSR
Is a data set that has the same functions as MODSDIS and is intended for your own records. You can have separate
records for test and production environments.
Type: Local VSAM
Run-time DDName: MODSUSR

• MSDB
Is the VSAM data set that contains performance data (for example, IP resource baseline data).
Type: Shared run-time VSAM
Run-time DDName: MSDB

• NETINFO
Is the VSAM data set that contains various error codes (for example, 3274 error codes and SNA sense codes).
Type: Shared run-time VSAM
Run-time DDName: NETINFO

• NML0G01 through NMLOG03
Are the VSAM data sets to which the LOGPROC NCL procedure ($LOPROC) writes all activity log messages for
subsequent online browsing from a terminal.
Type: Local VSAM
Run-time DDNames: NMLOG01 through NMLOG03

• PANLDIS
Is the VSAM data set that stores full-screen panels. NCL procedures and Panel Services use these panels.
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Your product provides the facility for multiple panel data sets per region. The data sets can be concatenated, and
different data sets can be made available to different users.
Type: Shared run-time VSAM
Run-time DDName: PANLDIS

• PANLUSR
Is a data set that has the same functions as PANLDIS and is intended for your own records. You can have separate
records for test and production environments.
Type: Local VSAM
Run-time DDName: PANLUSR

• PARMLIB
Is the data set (dsnpref.NMC1.PARMLIB) that contains the setup parameters for the product components in a region.
Type: Shared PDS
Run-time DDNames: DSIPARM and SXCTL

• PSPOOL
Is the data set used to store printed output that the PSM facility handles.
Type: Local VSAM
Run-time DDName: PSPOOL

• REXXAN
Is the data set used to store analysis output from the REXX Analyzer.
Type: Shared PDS

• REXXREP
Is the data set used to store the report that the REXX Analyzer generates.
Type: Shared sequential

• TESTEXEC
Is the data set (dsnpref.rname.TESTEXEC) that is concatenated as the first of the data sets forming the COMMANDS
DD. The data set is used for the following procedures:
– User-written NCL procedures
– Modified versions of supplied procedures that have been copied from the distributed libraries
– Installation modified INIT and READY procedures
The setup process allocates TESTEXEC as a local data set.
Type: TESTEXEC
Run-time DDName: COMMANDS

• UAMS
Is the User ID Access Maintenance Subsystem (UAMS) data set containing the security definitions for users that are
authorized to use the region.
In a shared DASD environment with multiple regions (for example, connected by INMC), you can define one UAMS
data set that all regions can share. The regions use reserve and release logic during accesses, and ensure the
integrity of the data set in a shared DASD environment. If only one data set is used, operators using ROF to connect
to another region have identical authority and privileges in both regions. This situation is not satisfactory if one region
is dedicated to testing and the other to production. In this case, use two UAMS data sets, allowing a user to be profiled
differently in the two regions.
If the installation uses a security exit to replace the UAMS component entirely, the UAMS data set is not required.
When logging on or changing the UAMS records, a RESERVE is issued for NMUAMS. The RESERVE has the
following attributes:
– Qname: NMUAMS (padded to eight characters with blanks)
– Rname: 44-character blank padded UAMS data set name
– Scope: SYSTEMS
– Level: EXCLUSIVE
– UCB: UAMS UCM address
If the sysplex is in a STAR configuration, you can convert this RESERVE to a GRS global ENQ. If the sysplex is a
RING configuration, do not convert the RESERVE.
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Type: Shared run-time VSAM
Run-time DDName: USERIDS

• VFS
Is the data set used by the region for internal processing activities and as a general database for use by the various
products. The VFS is a database that is used to store many record types and must not be shared across regions.
Type: Local VSAM
Run-time DDName: VFS

Automation Services Data Sets
This component has the following data sets:

ICOPANL
Is the data set that stores Automation Services icon panels.
Type: Local VSAM
Run-time DDname: ICOPANL

RAMDB
Is the distributed database that stores definitions for Automation Services.
Type: Local VSAM
Run-time DDname: RAMDB

RAMDBST
Is the data set that the Automation Services component, in a multisystem environment, uses to house database
updates before they are propagated to linked regions.
Type: Local VSAM
Run-time DDname: RAMDBST

RAMDBWK
Is the work data set that the Automation Services component uses to assist the link and synchronization process.
Type: Local VSAM
Run-time DDname: RAMWORK

SOLVE Subsystem Interface Data Sets
SOLVE SSI has the following data sets:

SSIDB
Is the data set that acts as a disk-based backup to the nonvolatile part of the SOLVE SSI database. The data set
contains saved application data and allows data to be preserved across restarts.
Type: Local VSAM
Run-time DDname: SSIDB

SSIPARM
Is the data set that contains the setup members for the SOLVE SSI.
Type: Run-time PDS
Run-time DDname: SSIIN

TCP/IP Services Data Sets
This component has the following data sets:

AC11EXEC
Is the SMP DLIB that contains the same distributed NCL procedures as in the CC11EXEC run-time libraries.
Type: Distribution
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AC11VSMI
Is the SMP DLIB that contains the same information as the CC11VSMI library.
Type: Distribution

AC11XML
Is the SMP DLIB that contains the same Extensible Markup Language (XML) data as the CC11XML library.
Type: Distribution

CC11EXEC
Is the PDS that contains distributed procedures and is concatenated after the TESTEXEC data set in DD
COMMANDS. Collectively these data sets make up the procedure library.
Members must not be changed.

WARNING
If any modification is required, copy the distributed member to the TESTEXEC data set for the region.
Modify the copy.

Type: Run-time PDS
Run-time DDName: COMMANDS

CC11VSMI
Is the PDS that contains members that are used later to create the run-time MODSDIS and PANLDIS files.
Type: Run-time PDS (external)

CC11XML
Is the PDS that contains the XML data for use by CSM.
Type: Run-time PDS (external)

IPFILE
Is the data set used for storing trend data, packet trace data, and other information. The product implementation
process allocates the data set.
Type: Local VSAM
Run-time DDName: IPFILE

IPLOG
Is the data set used to store reported events.
Type: Local VSAM
Run-time DDName: IPLOG

IPLOGSEQ
Is the data set used in the IPLOG reorganization process. The process copies all records from the IPLOG NDB
out to the IPLOGSEQ data set and then copies them all back. The IPLOG NDB is reset in the process.
Type: Local sequential
Run-time DDName: IPLOGSEQ

IPMIBX
Is the management information base (MIB) import/export data set that MIBinsight uses.

OBEYFILE
Is a sequential work file used to store the OBEYFILE commands that are submitted to Communications Server
(for example, packet trace).
Type: Local PDS

SYSPRINT
Is a sequential work file used by the NETSTAT and OBEYDSN commands. The NetMaster NM for TCP/IP
implementation process allocates the data set to the region.
Type: Local sequential
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File Transfer Services Data Sets
This component has the following data sets:

AC17EXEC
Is the SMP DLIB that contains the distributed NCL procedures as in the CC17EXEC run-time library.
Type: Distribution

AC17MAC
Is the SMP DLIB that contains the same information as the CC17MAC library.
Type: Distribution

AC17SAMP
Is the SMP DLIB that contains the same information as the CC17SAMP library.
Type: Distribution

AC17VSMI
Is the SMP DLIB that contains the same information as the CC17VSMI library.
Type: Distribution

AC17XML
Is the SMP DLIB that contains the same XML data as the CC17XML library.
Type: Distribution

CC17EXEC
Is the PDS that contains distributed procedures and is concatenated after the TESTEXEC data set in DD
COMMANDS. Collectively these data sets make up the procedure library.
Members must not be changed.

WARNING
If any modification is required, copy the distributed member to the TESTEXEC data set for the region.
Modify the copy.

Type: Run-time PDS
Run-time DDName: COMMANDS

CC17MAC
Is the PDS that contains macros and copybooks. These macros and copybooks are required for the sample
assembler programs, which are also distributed in source form in the CC17SAMP library.
Type: Run-time PDS (external)

CC17SAMP
Is the PDS that contains various sample exits, utilities, source code, and JCL. The members contain
documentation.
Type: Run-time PDS (external)

CC17VSMI
Is the PDS that contains members that are used later to create the run-time MODSDIS and PANLDIS files.
Type: Run-time PDS (external)

CC17XML
Is the PDS that contains the XML data for use by CSM.
Type: Run-time PDS (external)

EVNTARC
Is the data set used to archive reported events that are stored in the EVNTDB data set. This data set is allocated
during setup time but is populated only if archiving is specified.
Type: Local sequential
Run-time DDName: EVNTARC
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EVNTDB
Is the data set used to store reported events.
Type: Local VSAM
Run-time DDName: EVNTDB

EVNTSEQ
Is the data set used to reorganize the EVNTDB data set.
Type: Local sequential
Run-time DDName: EVNTSEQ

FTLOG0n
Are log files for browsing file transfer activity at a terminal.
Type: Local VSAM
Run-time DDNames: FTLOG0n

FTSCHD
Is the data set that stores file transfer schedule events. If the region restarts before a schedule completes
successfully, the events for that schedule can still be displayed.
Type: Local VSAM
Run-time DDName: FTSCHD

SNA Services Data Sets
This component has the following data sets:

AC2AEXEC
Is the SMP DLIB that contains the distributed NCL procedures as in the CC2AEXEC run-time libraries.
Type: Distribution

AC2AMAC
Is the SMP DLIB that contains the same information as the CC2AMAC library.
Type: Distribution

AC2ASAMP
Is the SMP DLIB that contains various sample exits, utilities, source code, and JCL. The members contain
documentation.
Type: Distribution

AC2AVSMI
Is the SMP DLIB that contains the same information as the CC2AVSMI library.
Type: Distribution

AC2AXML
Is the SMP DLIB that contains the same XML data as the CC2AXML library.
Type: Distribution

CC2AEXEC
Is the PDS that contains distributed procedures and is concatenated after the TESTEXEC data set in DD
COMMANDS. Collectively these data sets make up the procedure library.
Members must not be changed.

WARNING
If any modification is required, copy the distributed member to the TESTEXEC data set for the region.
Modify the copy.

Type: Run-time PDS
Run-time DDName: COMMANDS
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CC2AMAC
Is the PDS that contains macros and copybooks for the sample assembler programs.
Type: Runtime PDS (external)

CC2ASAMP
Is the PDS that contains various sample exits, utilities, source code, and JCL. The members contain
documentation.
Type: Run-time PDS (external)

CC2AVSMI
Is the PDS that contains members that are used later to create the run-time NSCNTL, MODSDIS, and PANLDIS
files.
Type: Run-time PDS (external)

CC2AXML
Is the PDS that contains the XML data for use by CSM.
Type: Run-time PDS (external)

NSCNTL
Is the Network Management Control file used by NEWS for processing CNM request/response units (RUs) at the
arrival and display processing stages.
Type: Shared run-time VSAM
Run-time DDName: NSCNTL

NTSLOG
Is the data set for logging session details that the Network Tracking System (NTS) processes. The size of this
data set depends on the size of the network, and the amount and type of the logged data.
Type: Local VSAM
Run-time DDName: NTSLOG

SNA Automation Services Data Sets
This component has the following data sets:

AC18EXEC
Is the SMP DLIB that contains the distributed NCL procedures as in the CC18EXEC run-time library.
Type: Distribution

AC18VSMI
Is the SMP DLIB that contains the same information as CC18VSMI.
Type: Distribution

AC18XML
Is the SMP DLIB that contains the same XML data as the CC18XML library.
Type: Distribution

CC18EXEC
Is the PDS that contains distributed procedures and is concatenated after the TESTEXEC data set in DD
COMMANDS. Collectively these data sets make up the procedure library.
Members must not be changed.

WARNING
If any modification is required, copy the distributed member to the TESTEXEC data set for the region.
Modify the copy.

Type: Run-time PDS
Run-time DDName: COMMANDS
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CC18VSMI
Is the PDS that contains members that are used later to create the run-time MODSDIS and PANLDIS files.
Type: Run-time PDS (external)

CC18XML
Is the PDS that contains the XML data for use by CSM.
Type: Run-time PDS (external)

RSBIWKF
Is the network discovery work file.

RSDB
Is a database used by the network automation features.
Type: Local VSAM
Run-time DDName: RSDB

FTS Data Sets
This component has the following data sets:

ADEMCLS0
The SMP DLIB that contains the same members as the CDEMCLS0 library.
Type: Distribution

ADEMEXEC
The SMP DLIB that contains the distributed NCL procedures as in the CDEMEXEC run-time libraries.
Type: Distribution

ADEMMSG0
The SMP DLIB that contains the same members as the CDEMMSG0 library.
Type: Distribution

ADEMPNL0
The SMP DLIB that contains the same members as the CDEMPNL0 library.
Type: Distribution

ADEMVSMI
The SMP DLIB that contains the same information as the CDEMVSMI library.
Type: Distribution

ADEMXML
The SMP DLIB that contains the same XML data as the CDEMXML library.
Type: Distribution

CDEMCLS0
The PDS that contains CLISTs.
Type: Run-time PDS (external)

CDEMEXEC
The PDS that contains distributed procedures and is concatenated after the TESTEXEC data set in DD
COMMANDS. Collectively these data sets make up the procedure library.
Members must not be changed.

WARNING
If any modification is required, copy the distributed member to the TESTEXEC data set for the region.
Modify the copy.

Type: Run-time PDS
Run-time DDName: COMMANDS
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CDEMMSG0
The PDS that contains the ISPF messages.
Type: Run-time PDS (external)

CDEMPNL0
The PDS that contains the ISPF panels.
Type: Run-time PDS (external)

CDEMVSMI
The PDS that contains members that are used later to create the run-time MODSDIS, OSCNTL, and PANLDIS
files.
Type: Run-time PDS (external)

CDEMXML
The PDS that contains the XML data for use by CSM.
Type: Run-time PDS (external)

Support for Local Time Changes
You do not need to recycle the product or SSI regions when a local time changes, for example, because of daylight saving
time.

The timer commands AFTER, AT, and EVERY support the FTC and BTC parameters to control whether the system skips
or repeats actions after it detects a time change.

The FTC and BTC parameters apply when the timer specifies the timezone with TZ=LOCAL. They do not apply when
TZ=UTC or TZ=GMT.

• Forward Time Change:
FTC=S skips the action.
FTC=T trips (repeats) the action.

• Backward Time Change:
BTC=S skips the action.
BTC=T trips (repeats) the action.
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ReportCenter
Download a PDF of this ReportCenter section.

Following the stabilization and deprecation of the ReportCenter component in April of 2020, pre-deprecation ReportCenter
functionality is no longer available to NetMaster customers. This means:

• ReportCenter views and reporting have been disabled.
• Any Customizer parameters related to ReportCenter setup or configuration have been removed from the

REPORTCENTER parameters group. The REPORTDATA parameter group was not changed.
• For current ReportCenter users, the removal of ReportCenter functionality does not remove the ability to use

ReportCenter data; it only removes ReportCenter views and reports. Users can configure Datacom or DB2 so that
NetMaster writes ReportCenter data to the database, allowing for continued use of the data.

• The ReportCenter component now functions solely as a data collection tool. Accordingly, the ReportCenter
documentation has been modified to reflect this status.

NOTE
For additional information on how you can use NetMaster to access your report data outside of ReportCenter,
refer to the Database Structure topic in this space.

ReportCenter is a z/OS UNIX System Services (USS) Java application that collects data from the TCP/IP host, and file
transfer activities on your z/OS systems. ReportCenter can be implemented with the following NetMaster products:

• NetMaster NM for TCP/IP - ReportCenter collects mainframe host, TCP/IP stack, and device performance data.
• NetMaster FTM - ReportCenter collects file transfer activity data.

ReportCenter stores the collected data in a z/OS mainframe structured query language (SQL) database.

Data Consolidation from Multiple Regions

You can send data collected from many NetMaster regions on different systems into one central database, and then use
that data to compare activity between systems.

You choose one NetMaster region to control ReportCenter activity on behalf of all regions. This region is known as the
ReportCenter control region.

Mainframe Installation

All ReportCenter components are z/OS-hosted. No PC server or client application installation is required.

ReportCenter Components

The following diagram shows ReportCenter's basic components.
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The implementation requires the following components on the same system (LPAR):

Structured Query Language (SQL)-accessible Relational Database
Stores the data for the reports. All database access uses the Java Database Connectivity (JDBC) API.

ReportCenter Java Task
Provides the services to manage data and generate reports; it runs as a started task under the UNIX System
Services Java Virtual Machine (JVM) environment. The Java Task receives data collected by local and remote
regions and stores it in the database, along with rolling hourly data to monthly and daily and deleting expired data.

NetMaster Region
Designated and configured as the ReportCenter control region. The ReportCenter control region interfaces with
UNIX System Services and the ReportCenter Java Task.

Implementing ReportCenter Overview

ReportCenter Software Components

ReportCenter uses the following software components:
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NetMaster Regions
Collect performance data and send it to ReportCenter. One region is designated as the ReportCenter control
region, and this region interfaces with UNIX System Services and the ReportCenter Java Tasks.The 3270
interface is used to set up and verify the data collection for all data regions.

HFS File System
Contains the ReportCenter SMP/E target libraries, which supply the Java code and the parameter and log values.
HFS format files are standard for Java and UNIX System Services. They are physically stored in VSAM files,
which are mounted so as to correspond to a specific directory path.

NOTE
There are three file systems supported by UNIX System Services: the original Hierarchical File System
(HFS), the z/OS File System (zFS), which provides improved performance and reliability, and the
Network File System (NFS), which supports sharing files across a network. ReportCenter can use any
one of these. This guide uses HFS as a generic term to refer to any of these file systems.

Mainframe Java
Provides database access. Mainframe Java programs (unlike mainframe C/C++ programs) always run in the USS
environment.

Mainframe IP Stack
Supports IP socket connections between the data regions and the Java code (to feed data) and between the
control region and the Java code.

UNIX System Services
A sub-environment of z/OS where things look like UNIX, but are implemented with z/OS mechanisms. See the
IBM website for an introduction.

DB2
An SQL database management system (DBMS) that stores ReportCenter's accumulated performance data.

DB2 JDBC
A DB2 component, resident in USS, that allows Java programs to make DB2 SQL requests.

RRS
A component used by DB2 JDBC for resource serialization.

Datacom/AD
Alternative to DB2.

Datacom Server
Alternative to DB2 JDBC.

Common Components and Services
Prerequisite base components for Datacom.

Required Implementation Skills

ReportCenter uses technologies external to NetMaster, such as Java and SQL Data Warehousing and potentially entails
the installation and setup of multiple products from different vendors. A successful ReportCenter implementation requires
technical expertise in many areas that NetMaster does not otherwise use. When you implement ReportCenter, ensure that
your team has expertise in all of the following areas:
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• z/OS UNIX System Services and the Hierarchical File System (HFS)-to set up a functional HFS and UNIX environment
• Communications Server (TCP/IP) or equivalent-to configure connectivity between NetMaster regions and the

ReportCenter Java task
• Security Server (for example, ACF2 for z/OS, Top Secret for z/OS, or RACF), or the security product you use-to

authenticate the ReportCenter Java task to USS, and authorize access to resources
• SMP/E and JCL-to install the ReportCenter feature
• Java for z/OS
• NetMaster-to set up regions, collect report data, and administer reports
• DB2 and JDBC-to define, authorize, tune the ReportCenter database, and implement the DB2 JDBC component
• Resource recovery services (RRS)-to implement resource recovery services as required by DB2
• Optionally, Datacom/AD and Common Components and Services

Planning for DB2 DBAs

ReportCenter is a DB2 application with the following characteristics:

• Database access via JDBC
• Uses of a single, persistent JDBC connection (typically)
• A star schema data warehouse with large central fact tables
• Queries involve sorting and joining, and require DB2 resources such as sort work tables
• All queries are dynamic SQL.
• Use of 'uncommitted read' transaction isolation level
• Use of a combination of transaction-like and batch-like accesses
• Continuous addition of new data to the database -- typically around 100,000 rows per day.
• Periodic deletion of old data is deleted to retain a constant database size

To implement ReportCenter, perform the following DB2-related tasks:

• Define the ReportCenter DB2 database and its authority grants.
• Implement DB2 JDBC access to this database.

Planning for Security Administrators

To implement ReportCenter, you must grant security rights to a ReportCenter user ID in the following areas:

• DB2 SYSGRANT access to ReportCenter database and tables
• DB2 SYSGRANT access to JDBC plan
• Security access to RRS
• Security access to USS/OMVS
• Security access to started tasks
• USS access to HFS files

The implementation task descriptions contain additional details.

Disk Space Required

Ensure that you have sufficient disk space for the installation. On a 3390 DASD, the following space is required:

• Installation = 8 cylinders
• SMP/E temporary libraries = 8 cylinders
• HFS space = 25 cylinders

You must also ensure that you have sufficient disk space for your database, Datacom/AD or DB2.
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Software Products Required

You must have the following software to use ReportCenter:

• One of the following NetMaster products:
– NetMaster NM for TCP/IP
– NetMaster FTM

• A current z/OS mainframe Java environment:
– IBM 64-bit SDK for z/OS, Java 2 Technology Edition, Version 8 or later
– IBM 31-bit SDK for z/OS, Java 2 Technology Edition, Version 8 or later

• One of the following SQL-accessible mainframe DBMS:
– IBM DB2 for z/OS and OS/390, Version 7
– IBM DB2 for z/OS, Version 8
– IBM DB2 for z/OS, Version 9
– Datacom/AD, Version 10.0 SP04
– Datacom/DB, Version 10.0 SP04
– Datacom/AD r11 SP02 or later
– Datacom/DB r11 SP02 or later

• A JDBC driver for the DBMS
JDBC is a Java application programming interface (API) that Java applications use to access a relational database.
Each DBMS is distributed with its own driver:
– The DB2 JDBC/SQLJ component (component 5740XYR02)
– Datacom Server 5.0 SP1 or 5.0 SP2

Implementation Flowchart

To implement ReportCenter, perform the steps in the following flowchart:
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Figure 20: Implementing ReportCenter Overview
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How to Implement ReportCenter

WARNING
The steps to migrate ReportCenter differ slightly from a new installation.

Before you start, you must install your NetMaster product.

To implement ReportCenter, follow these steps:

1. Print the ReportCenter implementation worksheet.
As you progress through the implementation steps, fill in the items in the worksheet. You need these items when you
customize your ReportCenter control region.

2. Install the mainframe Java environment.
This process requires IBM program material and documentation.

3. Implement one of the following ReportCenter databases:
– Datacom/AD

This requires Broadcom program material and documentation.
– DB2

This requires IBM program material and documentation.
4. Implement UNIX System Services Authorization.
5. Install ReportCenter.

Before you start installing, you must have an HFS file system ready. Use the NetMaster installation facility to generate
the JCL to perform the SMP/E installation of ReportCenter. Submit each job, and verify its completion.

6. Add ReportCenter to the required NetMaster region by repeating the setup for the region.
Use the installation facility to generate the JCL to set up the region. Submit each job, and verify its completion.

NOTE
A region does not have to use ReportCenter immediately. ReportCenter can remain disabled until the region
is working, you are familiar with its operation, and the other ReportCenter components are ready.

7. Customize your ReportCenter control and data regions.
8. Complete your ReportCenter implementation.

Implementing z/OS Mainframe Java
IBM produces a number of z/OS mainframe Java products. ReportCenter requires a Java runtime environment at version
8 or higher.

See the IBM website for service level and prerequisite information and ensure that you have installed all these
prerequisites. They may be for components other than Java, such as Language Environment for z/OS.

You may already have one or more mainframe Java products installed. Java products may be installed automatically with
some CBIPO configurations, or with products such as IBM's WebSphere. The version and maintenance level of Java
depends on the operating system or product level involved.

If this Java product is at a recent maintenance level of SDK Version 8 or later, it can also be used for ReportCenter. IBM
provides regular service updates to the mainframe Java products. Ensure that you have installed the latest maintenance
level for your Java product.

You can execute IBM JVM processing cycles on a zAAP (IBM System z Application Assist Processor) specialty engine if it
is configured. This may help to reduce z/OS Java application capacity requirements.

NOTE

For more information, see the IBM zAAP documentation. Beginning with the IBM z13, the zAAP functionality is
integrated with zIIP processors (zAAP on zIIP).
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ReportCenter Java Requirements

The mainframe Java environment must be at a recent build level of SDK 8 or later.

If you do not have a mainframe Java product, or a Java product at an earlier SDK level, you must install or upgrade to a
suitable level. Follow the appropriate IBM installation instructions.

You should run with the Java 'JIT' compiler enabled. By default, this compiler is enabled and IBM recommends that it
remains enabled. If you choose to disable it, there are performance implications for ReportCenter and all other Java
applications.

Display Your Version of Java

To display and check your version and maintenance level of Java, enter the following command in OMVS from the …/bin
directory of your installed Java product:

java -version

Java SDK Command Directory

Note the HFS path name of your mainframe Java SDK command directory, for example, /usr/lpp/java/IBM/J8.0/bin.

Enter this directory name on your ReportCenter implementation worksheet. You will refer to it later when you configure
your ReportCenter control region.

Implementing DB2 with ReportCenter
NOTE
You must complete the installation of your NetMaster products before performing any tasks in this section. This
is because the sample JCL files referenced in this section are installed with your products. For more information,
refer to the installation topics in this space.

NOTE
You need only perform the steps in this section if you are implementing DB2. If you are implementing Datacom/
AD, see Implementing Datacom/AD with ReportCenter.

DB2 Requirements

ReportCenter stores its reporting data in a z/OS mainframe SQL-accessible database.

ReportCenter supports the following versions of DB2:

• DB2 UDB for z/OS and OS/390 Version 7
• DB2 UDB for z/OS Version 8
• DB2 UDB for z/OS Version 9

The ReportCenter control region and the ReportCenter Java Task can run on the same LPAR as their associated DB2
subsystem, or can access a remote DB2 subsystem on a remote LPAR.

If you have a specific DB2 question or problem, contact IBM according to the terms of your support agreement.

DB2 and JDBC

The ReportCenter database is accessed from the ReportCenter Java Task, using JDBC. JDBC is a Java application
programming interface (API) that Java applications use to access any relational database.

JDBC support for DB2 is supplied as part of the DB2 for z/OS JDBC/SQLJ component.
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IBM supplies the following DB2 for z/OS JDBC drivers:

Legacy JDBC Driver
This is an older, CLI-based driver supported for backward compatibility.
IBM has the following constraints on the use of the Legacy JDBC driver:

• The driver works with DB2 V7 and V8, but only with SDK 1.4.x
• The driver does not work with DB2 V9

Universal JDBC Driver
This is the current DRDA-based driver. The driver provides Type 2 Connectivity and Type 4 Connectivity.
IBM has the following constraints on the use of the Universal JDBC driver:

• It is the only driver supported by DB2 Version 9. If you have DB2 V9 you must use the Universal driver.
• It is the only driver supported by the SDK V5 or later. If you use SDK V5, you must use the Universal Driver. If

you use SDK 1.4.x, you can use either driver (subject to the other restrictions).
• It is the only driver supported by a 64-bit SDK (1.4.x or V5). If you use a 64-bit SDK (and IBM recommends

V5), you must use the Universal Driver.

ReportCenter supports the Legacy and Universal JDBC drivers. ReportCenter can use Type 2 Connectivity or Type 4
Connectivity with the Universal JDBC Driver. Generally, IBM recommends Type 2 Connectivity when the application and
DB2 run on the same LPAR. Type 4 Connectivity is required when the application has to access DB2 on a remote LPAR.

The JDBC URL determines the connectivity type.

DB2 for z/OS JDBC Driver variations can be a confusing area of implementation. For more information about
implementation, see the Application Programming Guide and Reference for Java™ for your version of DB2, and the
README file located in the jcc directory of your DB2 file system. For general information and explanations about z/OS
DB2 JDBC drivers, we recommend that you use a search engine to find related articles and publications on the IBM web
sites.

How to Implement DB2 with ReportCenter

You must complete the following tasks to implement a DB2/ReportCenter environment. The tasks can be completed in
any order.

• Create the DB2 ReportCenter Database
All new users of ReportCenter must perform this task. This task uses JCL and data supplied and automatically
installed with your NetMaster product.

• Install and Set up the DB2 JDBC Environment
If you have not installed the DB2 JDBC component software, you must perform this task. This task uses IBM program
material, which is supplied and optionally installed with DB2.
If you have already installed the DB2 JDBC software component, then you do not need to re-install it; however, you
must review the remaining steps to ensure that your current DB2 JDBC environment is suitable for ReportCenter.
Implementation requires the support of the following personnel in your organization:
– Systems programmer
– DB2 database administrator
– OMVS UNIX administrator
– Security administrator

NOTE
DB2 SYSADM authority and OMVS superuser authority are required.

Create the DB2 ReportCenter Database

The JCL required to define the ReportCenter database to DB2 is supplied with your NetMaster product. If you are using
ReportCenter for the first time, you must create this database.
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WARNING
When you create the database, you need to customize some WRDB2* members. Do not edit them directly.
These members are maintained by SMP/E; therefore, future maintenance overwrites your changes. Copy these
members to another data set before editing.

Create the Database

The database is empty to start, ready to store the reporting data that you collect from your ReportCenter data regions.

The database table qualifier can be any valid value, though many users use the database schema name. ReportCenter
uses only the database table qualifier: it does not know or need to know the schema name.

To create the ReportCenter DB2 database

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDB2CRE) data set member. This job executes the DB2 batch
plan (DSNTIAx1), which creates the tables and indexes, and primes the Keyrange table with initial values.

2. Edit your copy of WRDB2CRE, as instructed at the top of the member.
3. Use your ReportCenter implementation worksheet to record your database table qualifier. You need this when you

customize your ReportCenter control region.
4. Submit the job. The expected return code is 0.

Grant Access to the Database

The ReportCenter Java Task accesses the databases. The database user is the ACF2, Top Secret, or RACF user ID that
owns the ReportCenter Java Task.

To grant database access to the ReportCenter applications

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDB2GRA) data set member.
2. Review the security requirements and sample GRANT commands in this member.

NOTE
Security for DB2 is complex. The sample GRANT statements are intended only as a guide. You must get
them reviewed and approved, or modified by your DBA or DB2 security specialist because they may have
their own way of implementing the ReportCenter security requirements. Ensure that you do not violate any of
the authorization standards at your installation.

3. Edit your copy of WRDB2GRA to conform to your authorization standards.
4. Use the SPUFI facility or an equivalent utility to run the commands in your WRDB2GRA member.

All steps should complete with Condition Code 0; however, it depends on whether users already have permissions for the
same plans and tables.

NOTE
You must have SYSADM authority to issue some GRANT commands.

Verify Connectivity to a Remote Database

If ReportCenter needs to access a remote DB2 database (that is, a DB2 subsystem that runs in a different LPAR to the
ReportCenter Java Task), that remote DB2 must be configured to accept TCP/IP requests from clients. This is done using
the Distributed Data Facility (DDF) of DB2 for z/OS.

The TCP/IP hostname and port used by DDF is written to the joblog and the MVS console at startup. Look for a message
similar to the following:

DSNL519I  D81A DSNLIRSY TCP/IP SERVICES AVAILABLE

           FOR DOMAIN yourhost.yourname.com AND PORT 5142
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The values of the IP hostname, port, and DB2 subsystem location name are needed to construct the URL required for
Universal Driver Type 4 Connectivity. You enter this URL when you customize your ReportCenter regions.

Install and Set Up JDBC for DB2

The DB2 JDBC environment is installed separately from the NetMaster product installation and setup steps. JDBC support
for DB2 is supplied as an optional component of DB2 UDB. This component may already be installed on your system:

Component Name: 'DB2 ODBC/JDBC/SQLJ'
Component: 5740XYR02
Versions: 710, 810, and 910

To perform the installation steps, see the IBM publication, Application Programming Guide and Reference for Java for
your version of DB2 UDB.

NOTE

• Not all of the implementation information in the Application Programming Guide and Reference for Java is
relevant to, or required by ReportCenter. Follow the steps in this section and use them as a guide to the IBM
documentation.

• Ignore all references to WebSphere, CICS DB2 applications, and VisualAge for Java because ReportCenter
does not use these products. ReportCenter does not use SQLJ, but support for it is provided by the same
component that provides JDBC support.

.

WARNING
To successfully implement JDBC for DB2, you must install the JDBC software and then perform all of the other
required configuration steps. Installing the JDBC software alone is not sufficient.

How to Implement DB2 JDBC

To implement DB2 JDBC for ReportCenter, you must do the following:

• Install the JDBC and SQLJ libraries
• Note environment variable values
• (optional) Customize parameters in the SQLJ/JDBC run-time properties file
• Set up RRS security definitions for DB2
• Perform other steps, as required, by the Legacy or Universal JDBC driver.

Implementation procedures differ between the Legacy JDBC Driver and the Universal JDBC Driver. With the Universal
Driver, different steps may be required to support Type 2 Connectivity, and Type 4 Connectivity to remote subsystems.
Follow the correct IBM documentation for your version of DB2 and choice of driver carefully.

Install the JDBC and SQLJ Libraries

NOTE
For information about loading the JDBC and SQLJ libraries, see IBM's Application Programming Guide and
Reference for Java.

This step performs the SMP/E installation of the DB2 JDBC/SQLJ component. This component comprises HFS and SMP/
E target libraries. Use your ReportCenter implementation worksheet to record the names of the target library HFS path
names and data sets. You need them in later steps.

If the DB2 JDBC/SQLJ component is installed, you do not need to install it again; however, you should carefully review the
following steps to ensure that your existing DB2 JDBC environment will work with ReportCenter.

Use your ReportCenter implementation worksheet to record the full path of the following file:
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• For Legacy JDBC Driver users, db2j2classes.zip
• For Universal JDBC Driver users, db2jcc.jar

You must enter this path when you enable ReportCenter on your ReportCenter control region for the first time.

NOTE
It is not necessary to set the program control extended attribute for ReportCenter.

Note Environment Variable Values

Environment variables are used to communicate site-specific information about your system setup, such as search paths
and file names, to processes that run in the UNIX System Services environment, such as the ReportCenter Java Task.

Ask your DBA and systems programmer for the values to use for the JDBC environment variables required by
ReportCenter.

WARNING
Most ReportCenter Java Task operational problems are due to the omitted, incomplete, or inexact setting of USS
environmental variables. Care taken with this step can avoid many problems later.

For information about the USS environmental variables that must be set for DB2 JDBC access, see IBM's Application
Programming Guide and Reference for Java.

The JDBC drivers require the following environment variables to be set correctly. Obtain these values from your systems
programmer or DBA and note them in your ReportCenter implementation worksheet because you need them when you
customize your ReportCenter control region.

CLASSPATH
Specifies where to find Java classes. Must include the full path name of the JDBC classes file, for example:

• Legacy Driver

/usr/lpp/db2/db2810/classes/db2j2classes.zip

/usr/lpp/db2910_jdbc/classes/db2jcc.jar: \ /usr/lpp/db2910_jdbc/classes/db2jcc_javax.jar: \ /usr/lpp/

db2910_jdbc/classes/sqlj.zip: \ /usr/lpp/db2910_jdbc/classes/db2jcc_license_cisuz.jar

• Universal Driver

PATH
Specifies where to find commands. Must include the Java command directory, for example:
/usr/lpp/java/J1.4/bin

LIBPATH
Specifies where to find DLLs. Must include JDBC DLL directory, for example:
/usr/lpp/db2/db2810/lib

LD_LIBRARY_PATH
Specifies where to find files required by the dynamic linker and loader. Must include JDBC DLL directory, which
also contains linker and loader files, for example:
/usr/lpp/db2/db2810/lib

DB2SQLJPROPERTIES
Specifies where to find the JDBC run-time properties. Must be set to full path name of JDBC run-time properties
file, for example:
/usr/lpp/db2/db2810/classes/db2sqljjdbc.properties

or
/usr/lpp/db2/db2910/classes/DB2JccConfiguration.properties
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NOTE
The name of the properties file may need to follow a pattern. For more information, see your IBM
documentation.

STEPLIB
Specifies where to find DB2 load modules. Must be a concatenation of the DB2 SDSNEXIT, SDSNLOAD, and
SDSNLOD2 load library data set names.

After you customize your ReportCenter control region, it generates a .bat file that invokes the ReportCenter Java Task.
This file sets the values of these variables for the Java Task.

Customize Parameters in the SQLJ/JDBC Run-time Properties File

The universal driver properties file is a flat text file that is defined to a ReportCenter Java Task using its
DB2SQLJPROPERTIES variable in Adaptor.bat. The properties defined in the file affect any use of the universal driver
by ReportCenter. This properties file is not required, but is recommended by IBM because it can be used to override DB2
default values.

NOTE
For information about customizing parameters in the SQLJ/JDBC run-time properties, see IBM's Application
Programming Guide and Reference for Java, which describes the parameters that can be set in this file.

ReportCenter requires the following parameters:

DB2SQLJSSID=?db2-subsystem-name

DB2SQLJMULTICONTEXT=YES

DB2SQLATTACHTYPE=RRSAF 

DB2SQLJDBRMLIB=?dbrm-data-set 

Review the remaining parameters, as applicable to your environment.

For the Legacy JDBC driver, the default path name for the SQLJ/JDBC run-time properties file looks similar to the
following:

/usr/lpp/db2/db2810/classes/db2sqljjdbc.properties

If you use a new path name for your customized run-time properties file, you must specify that file name in the
ReportCenter Customizer parameter group. The Customizer uses it to set the DB2SQLJPROPERTIES environment
variable.

For the Universal JDBC Driver, a properties file is optional.

DB2SQLJSSID Parameter

If you use the Universal JDBC driver and do not specify a properties file, be aware of where the default processing sets
the SSID property from. SSID specifies the DB2 subsystem identifier (not location name) that the Universal JDBC driver
uses.

In some cases, if this is not explicitly specified, the driver may use the subsystem identifier specified in the DSNDECP
load module. For this reason, if you use Type 4 Connectivity to access a remote DB2 on another LPAR, you need a
properties file that specifies the DB2SQLJSSID name on the other LPAR.

Unspecified, defaulted and incorrect SSID values are the cause of many implementation problems with ReportCenter and
the Universal JDBC Driver. For more information, see the IBM Universal JDBC Driver documentation.

DB2SQLJDBRMLIB Parameter
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The library name that you enter here is obtained from your Database Administrator. When the SQLJ/JDBC profile is
customized in the following step, it writes four Database Request Modules (DBRMs) to the file you specify here.

These DBRMs are then bound by the DBA using a DB2 batch job supplied by IBM. The plan name DSNJDBC is created
by this batch job. This plan must be given EXECUTE access to PUBLIC by the DBA.

NOTE
This library is required only if you are generating a LEGACY driver. For the UNIVERSAL driver, it is not
necessary to bind your JDBC packages into a plan.

DB2SQLATTACHTYPE Parameter

ReportCenter uses only an ATTACHTYPE of RRSAF. Alternate attach mechanisms, such as the Call Attach Facility (CAF)
or CLI do not support the multithreading requirements of ReportCenter.

The Resource Recovery Manager Services and the z/OS System Logger must be configured to enable the JDBC driver to
use the underlying Resource Recovery Services Attachment Facility (RRSAF).

NOTE
For more information about configuring the Resource Recovery Manager Services Attachment Facility, see the
Application Programming and SQL Guide for your version of DB2 for z/OS.

NOTE
ReportCenter does not require customization of the cursor properties file.

Set Up RRS Security Definitions

Check your operational procedures to ensure that the started task Resource Recovery Services (RRS) is always active, in
addition to your DB2 subsystem.

ReportCenter works with DB2 subsystems in local or sysplex mode. DB2 JDBC support requires RRS with at least a
monoplex defined, that is, a sysplex configuration of monoplex or multisystem. An RRS configuration of xcflocal does not
support JDBC for DB2.

Your Security Administrator must define the resources and permissions required for your DB2 subsystem to use RRS, if
these have not been defined already.

Perform Other Driver-Specific Steps

Perform other tasks as directed by the specific IBM documentation about implementing the Legacy or Universal JDBC
drivers.

These may include tasks such as generating JDBC profile files, binding DBRMs, and so on.

For the same tasks, different OMVS utilities may be invoked by the Legacy (Db2JDBCgen) and Universal (DB2Binder)
drivers.

NOTE
If you are implementing the Universal Driver, different steps may be required for Type 2 Connectivity and Type 4
Connectivity. Follow the ones appropriate to what your database administrator has chosen.

Grant Access to DB2 JDBC

After you successfully complete the steps above, your Database Administrator must grant access to DB2 JDBC functions,
by issuing the following command:

GRANT EXECUTE ON PLAN DSNJDBC TO PUBLIC;
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DB2 Versions and JDBC Drivers
DB2 Version 7 is supplied with the Legacy JDBC driver, but Universal Driver support can be added.

DB2 Version 8 is supplied with both the Legacy and Universal (Type 2 and Type 4 Connectivity) drivers.

DB2 Version 9 is supplied with only the Universal (Type 2 and Type 4 Connectivity) driver.

ReportCenter supports the Legacy driver, and the Universal driver using Type 2 Connectivity and Type 4 Connectivity.

Multiple DB2 JDBC Applications
If you have DB2 JDBC applications and ReportCenter, each application may need access to different DB2 subsystems,
DBRM libraries, and different and perhaps mutually exclusive runtime JDBC properties. To do this:

• Have a separate JDBC runtime properties file for each application. Each file contains the DB2 subsystem name,
DBRM library, and JDBC parameters required by that specific application.

• Customize the JDBC profile and bind the DBRMs separately for each application.
• For ReportCenter, specify its JDBC properties file in the REPORTCENTER parameter group.
• For each of the other applications, use a separate $HOME/.profile file. This file points to an application's separate

JDBC properties file.

Security Definitions for RRS and DB2
The following variables are used in the examples:

ssnm
Is your DB2 subsystem name.

uidname
Is the ACF2 specific user key.

userid
Is your normal user ID.

Example: ACF2 for z/OS

ACF

SET RESOURCE(SAF)

COMPILE

$KEY(ssnm.BATCH) TYPE(SAF)

UID(uidname) ALLOW

STORE

COMPILE

$KEY(ssnm.RRSAF) TYPE(SAF)

UID(uidname) ALLOW

STORE

END

NOTE
The blank lines are used to terminate the compile of the rule.

To action the new rules, use the following operator command:

F ACF2,REBUILD(SAF)
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Example: Top Secret for z/OS

TSS ADD(ALL) DB2(DSNR.ssnm.BATCH)

TSS ADD(ALL) DB2(DSNR.ssnm.RRSAF)

TSS PER(userid) DB2(DSNR.ssnm.BATCH)

TSS PER(userid) DB2(DSNR.ssnm.RRSAF)

Example: RACF

RDEFINE DSNR(ssnm.BATCH) UACC(NONE)

RDEFINE DSNR(ssnm.RRSAF) UACC(NONE)

PERMIT ssnm.BATCH CLASS(DSNR) ID(userid) ACCESS(READ)

PERMIT ssnm.RRSAF CLASS(DSNR) ID(userid) ACCESS(READ)

Db2 Database Sizes
Contents

When you define your Db2 ReportCenter databases, you specify how much space to allocate for each separate database
table. Space is physically allocated in DASD units, but database size more usefully refers to the logical number of table
rows.

ReportCenter Data Model

ReportCenter uses a very simple data warehousing star schema. Star refers to data model designs where multiple
dimension tables (in ReportCenter's case, Resource, Attribute, and Period) revolve around large central fact tables
(NumericFact and EnumeratedFact).

Details of each different resource, report attribute, and time period are stored in the database once only-in a row in their
dimension table. When a data observation arrives for a specific resource, attribute, and period, the value is stored in a row
in one of the fact tables, with pointers to the associated resource, attribute, and period dimension table rows.

Table Sizes

It is the fact tables, NumericFact and EnumeratedFact, that vary most in size between ReportCenter implementations.

Typical NumericFact table sizes may range from less than one million to tens of millions of rows.

EnumeratedFact table sizes are generally 20% - 30% of the number of rows of the NumericFact table, although this varies
greatly depending on the specific data collected. For the same interval, EnumeratedFact data takes more physical space
than NumericFact data.

ReportCenter dimension and internal-use tables are reasonably constant in size between implementations.

Database Growth

After you have defined most of your essential data collection, ReportCenter data regions send data to the database at a
more-or-less constant rate. However, the database does not grow at a constant rate, for the following reasons:
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• Most dimension table entries are added the first time data arrives for them. At the beginning, when everything is new,
dimension table entries need to be added quickly. After a while, few new entries are required except for new days and
newly added resources.

• The ReportCenter expiry service deletes old rows from the database. You can change these retention periods;
however, by default, hourly data is deleted after four days, daily data after 3-12 months, and monthly data after two
years. Your database grows unabated until data is old enough to be deleted.

• With the default retention periods, after a three-month interval, when most data collection is defined and the expiry
service is running regularly, your rate of database growth will decrease. After two years, the size becomes stable.

You should run the Db2 reporting utilities regularly to monitor the growth of each table.

Specify Database Size

Example database space allocations for the ReportCenter database are specified in the distributed
dsnpref.NMC1.CC2DSAMP(WRDB2CRE) sample JCL member. Review the comments in this member carefully.

Member WRDB2CRE contains an example of row, cylinder, and block requirements for a database that should be
adequate for most organizations. For all tables, a secondary extent is specified with 10% of the primary value.

If you have a small or medium scale NetMaster implementation, we recommend that you use the default primary space
allocations. However, you should review and, if possible, remove the secondary allocations on the NumericFact and
EnumeratedFact tables.

VSAM Extents

Db2 tables are physically stored as VSAM files. A large number of VSAM extents can badly impact SQL performance and
CPU consumption required for Input/Output. Review your organization standards and, if possible, specify no secondary
extents on at least the fact tables.

You may get errors sooner, when or if the primary extent fills, but you will avoid situations such as enormous tables spread
over 120+ extents and multiple devices. This applies equally to index space allocations.

Estimate Numeric Fact Rows

You only need to estimate the number of rows in the NumericFact table. The EnumeratedFact table generally has one
quarter to one third of the number of NumericFact rows. Most report data is numeric.

The number of rows for the remaining six tables does not vary as widely and the sample allocations should be adequate.

The number of NumericFact rows depends on how much data you collect and the length of time you keep it. In practice, it
is not easy or necessary to predict exactly when a table will reach a given size. You should aim to have a primary extent
large enough to hold all the NumericFact rows you are likely to need. Regular monitoring gives an indication of the growth
of the fact table.

Example: Estimate Numeric Fact Rows

Use the following as a very rough guideline. If you have data feeding in from a region that is sending all possible report
data from a single stack and a small number of each other resource type, you need approximately 500,000 rows after six
months, after which the rate of increase should slow down. This is an indication only-individual regions can monitor more
than this. This example uses the default retention periods.

Minimize the Space Required

To minimize the space required, send to ReportCenter only the data on which you want to report. Try to prevent your
database filling up with data you do not want and do not know is there.

The following are ways that you can minimize the space required:
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• If you are not interested in a particular device attribute, do not monitor it. Some IP devices have many default
attributes, not all of which are of value to all customers.

• Send to ReportCenter settings in IP Node Monitor groups apply to all nodes in that group. If you only want to report on
a small number of nodes in a group, do not send data for them all. Set up a separate group specifically for reported
nodes.

• Enumerated attributes stored for long periods take large amounts of space, which is out of proportion to their probable
reporting value. Do not collect enumerated attributes that you do not understand or want to report on.

• Consider revising the retention rules. For example, if you want to run only daily hourly interval reports over today and
yesterday, you do not need to keep hourly data for four days. You may want to keep daily data for certain classes for
only one month instead of three months, and so on.

• You may sometimes need to delete data from your database without waiting for the Expiry Service to do it. For
examples of how to do this, see the WRDB2SQE member.

Data is added to and deleted from your ReportCenter live database every day. Regular database reorganizations are
essential to reuse and reclaim space.

Implementing Datacom/AD with ReportCenter
WARNING
You must complete the installation of your NetMaster products before performing any tasks in this section. This
is because the sample JCL files referenced in this section are installed with your products. For more information,
see Installing.

NOTE
You need only perform the steps in this section if you are implementing Datacom/AD. If you are implementing
DB2, see Implementing DB2 with ReportCenter.

Datacom/AD

ReportCenter stores reporting data in an z/OS mainframe SQL-accessible database. The database product, Datacom/AD,
is available at no charge for use with ReportCenter, if necessary.

The ReportCenter Java Task accesses the database using JDBC. JDBC is a Java application programming interface
(API) that Java applications use to access any relational database. If you use Datacom/AD as your data warehouse, use
the JDBC interface provided (known as Datacom Server).

ReportCenter requires Datacom/AD Version 10.0 or r11, and Datacom Server 5.0 (or higher). If you already have
Datacom/AD 10.0 or Datacom/DB 10.0 installed, you can use this previously installed environment with ReportCenter or
install a new Datacom/AD environment.

If you are going to install a new Datacom r11 environment as part of your ReportCenter implementation, install and set up
Datacom/AD and its requisite products.

We recommend that you install a dedicated Datacom/AD environment for ReportCenter. If you add ReportCenter to
an existing Datacom MUF, be aware that it can have different performance characteristics than your existing Datacom
applications, and can require system parameter and other revisions.

If you have a specific Datacom/AD question or problem, contact Technical Support and indicate that you are running a
Datacom/AD environment in support of ReportCenter.

Customize Datacom/AD

The Datacom/AD documentation is intended for use by many different products; therefore, it does not contain any
NetMaster-specific information. The information required to customize Datacom/AD (after it is installed) for ReportCenter
is provided as part of the NetMaster product. You must complete the installation of NetMaster and Datacom/AD before
you customize Datacom/AD.
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NOTE
Datacom/AD is a powerful and fully functional SQL DBMS. Like all products of that type, it uses many
external components and operating system interfaces. You must allow adequate time for this Datacom/AD
implementation.

How to Implement a New Datacom/AD Environment

To implement ReportCenter with a new Datacom/AD environment, perform the following steps:

1. Install the Common Components and Services components required by Datacom/AD.

NOTE
If the Common Components and Services components are already installed, you do not have to reinstall
them. You should run Common Components and Services r11 with SP6 applied as the minimum.

2. Install the Datacom/AD environment.
3. You have installed the base Datacom/AD product and performed verification steps to assure that it is working properly.

The base environment does not have any application databases defined to it. You are ready to customize the
environment for use with ReportCenter.

4. Customize Datacom/AD for use by ReportCenter.
5. After this step, your Datacom/AD NetMaster database is ready for use. You have a production database, which is

empty and ready to store your own reporting data. You are ready to set up JDBC access to your NetMaster database,
so that the ReportCenter Java code can access it.

6. Customize Datacom Server for use by ReportCenter.
After this step, your complete Datacom/AD environment is customized and ready for use with ReportCenter.

WARNING
During these steps, you may need to customize some WRDCM* members. Do not edit them directly. These
members are maintained by SMP/E; therefore, future maintenance will overwrite your changes. Copy these
members to another data set before editing.

Install the Common Components and Services Components

Common Components and Services is a collection of MVS utilities that provides common system functions to Broadcom
mainframe products.

Different products can require different Common Components and Services components. After you install a Common
Services component for use by one Broadcom product, you do not have to reinstall it for another product.

Datacom/AD and Datacom Server require the following components:

CAIRIM
The Resource Initialization Manager. Also required by NetMaster products.

CAIENF
The Event Notification Facility.

CAICCI
The Common Communications Interface.

CA-C Runtime
The Common Language Runtime Facility.

CAIVPE
The Virtual Processing Environment.

NOTE
Run Common Components and Services r11 with SP6 applied as the minimum
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NOTE
For more information about the function of each component, see the Datacom/AD Installation and Maintenance
Guide.

You may already have all or some of these components installed. To find out which components are installed on your
system, run an SMP/E QUERY against the CSI where you installed Common Components and Services. You can run the
query using online facilities or a job similar to the following:

//jobname JOB ..............

//*         

//APPLY    EXEC PGM=GIMSMP,REGION=0M,PARM='DATE=U' 

//SMPCSI   DD DISP=SHR,DSN=?prefix.SMPCSI.CSI      

//SMPHOLD  DD DUMMY                                

//SMPLOG   DD DUMMY                                                       

//*                                                       

//SMPCNTL   DD *                                          

  SET BDY(GLOBAL).                                       

  LIST GLOBALZONE.  /* LIST INSTALLED FMIDS */           

/*

Compare the FMIDs listed in the Common Components and Services documentation with the installed FMIDs listed by
your query. If you have installed all the Common Components and Services components in the table, you are ready to
install the Datacom/AD environment.

NOTE
Ensure that you enter the CCI system ID in the ReportCenter implementation worksheet.

If there are any required Common Components and Services components that are not installed, install these missing
components. These components are supplied on the Common Components and Services installation tape -- they are not
supplied with NetMaster or Datacom/AD.

NOTE
For more information about installing the missing components, see your Common Components and Services
documentation.

Some details from your Common Components and Services installations, including data set names and parameters, are
required during the ReportCenter Datacom/AD implementation.

How to Install the Datacom/AD Environment

The Datacom/AD environment is installed separately from the ReportCenter installation and setup steps. The Datacom/
AD environment uses its own installation tape.

The JDBC interface Datacom Server is automatically installed when you install the Datacom/AD environment.

NOTE
For information about installing the Datacom/AD environment, the Datacom tape contents, tailoring the Datacom
products, maintenance procedures, and troubleshooting, see the Datacom/AD Installation and Maintenance
Guide. Not all this information is relevant to ReportCenter. All information that is required to tailor Datacom/AD
for use by ReportCenter is contained in this guide.

To install the Datacom/AD environment, perform the following steps:

1. Review the Datacom/AD Installation and Maintenance Guide.
2. Install Datacom/AD.
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WARNING
Run the installation jobs AX22MKD and AX23CSIU to set the path where the HFS modules are installed.
Also, install jobs AAX3REC, AAX4APP, and AAX5ACC are supplied with an END OF JOB statement ‘//’
placed between the non-HFS SMP/E JCL and the HFS SMP/E JCL. Ensure that you remove this card when
running the jobs to facilitate HFS installation.

3. Set up your Datacom/AD production jobs.

Review the Datacom/AD Installation and Maintenance Guide

Review the information provided in the Datacom/AD Installation and Maintenance Guide. The Datacom/AD documentation
refers to the region executing the Datacom environment as a Multi-User Facility or MUF.

The following are of particular importance:

JCL Editing
Review the information about the use of the IBM CBIPO program. Most sites have this utility available and use
it to perform the JCL changes to reduce installation time and JCL editing requirements. There can be up to 18
separate jobs involved in this installation, so it is worth the time to use this utility.

Special Installation Considerations
Review the information about the Datacom/AD SVC. The CAIRIM installation of the Datacom SVC is required
unless you have Datacom/AD r11 installed on the system on which you are going to install your new Datacom/AD
environment. One Datacom SVC can support up to 256 environments. Contact Technical Support for advice about
sharing a single Datacom SVC.

Software Requirements
References to requirements for Datacom on the use of CICS can be ignored.

Install Datacom/AD

Install Datacom/AD on the system where you run the ReportCenter Java Task and the ReportCenter control region.

NOTE
If the image is in the same sysplex, you can run the AD environment on a different z/OS image (from the
ReportCenter control region). This setup is more complex. If you must implement this environment, contact
Technical Support.

For information about installing the Datacom/AD environment, see the Datacom/AD Installation and Maintenance Guide.

Because many products can use the Datacom/AD environment, the installation is separated into the following sections:

• Steps for all installations -- installation of the SMP/E libraries
• Steps for new installations -- installation of a new database environment
• Steps for upgrade installations -- steps for users who want to upgrade their Datacom/AD environment to a new version

level

To install Datacom/AD for use with ReportCenter, complete the procedures described in the following sections:

• Steps for all installations -- do all steps.
• Steps for new installations -- do all steps.

The sections in the Datacom/AD Installation and Maintenance Guide describe the jobs required to load the Datacom/
AD code from tape, perform SMP/E functions, add the Datacom/AD SVC, and perform essential internal DBMS setup
functions. Run these jobs as directed.
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Install Product Maintenance

Review the maintenance level required for Datacom/AD. If the service pack level of the installed product does not include
the required maintenance, you must install the maintenance separately. You can obtain the required maintenance from
Technical Support.

To install the maintenance

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCMSMP) data set member.
2. Edit your copy of WRDCMSMP, as instructed at the top of the member.
3. Save your changes, and submit the job. Check the SMP/E output.

Verify the Installation

The Datacom/AD Installation and Maintenance Guide  includes several batch jobs that you can run to verify that the AD
installation is operational before customizing the environment for ReportCenter.

ReportCenter does not use the COBOL utilities used by these jobs; you should run all of these verification steps because
they uncover any problems with the basic DBMS installation.

Set Up Your Datacom/AD Production Jobs

To create site-standard jobs for starting, stopping, and backing up the Datacom/AD environment, see the recommended
steps in the Datacom/AD Installation and Maintenance Guide.

The sample database startup is provided as a long running job, but this can be made a started task if this is more suitable
for your site. If you plan to use a batch job to start the database, ensure that the TIME=1440 parameter is set on the
execute DBMUFPR step.

Install the ReportCenter Database

ReportCenter uses a database that is installed into the Datacom/AD environment. The database is used to store reporting
data collected by your ReportCenter regions. This database is empty until you begin your own data collection.

WARNING
The Datacom/AD environment must be installed before you install the ReportCenter database. This is because
the installation tasks require an active Datacom/AD environment.

Start the Datacom/AD Environment

During the Datacom/AD installation tasks, you edited and saved the JCL member ADnSTRT, where n is the release
number of Datacom/AD that you are using. This member starts the Datacom/AD environment. The environment must be
running before you run any ReportCenter database installation jobs.

WARNING
You must start the MUF before performing these tasks.

Create the ReportCenter Schema

Each database accessed by SQL in Datacom/AD has an SQL schema name.

To ensure that the table names used by NetMaster are not duplicates of any other tables, create a specific schema for
ReportCenter.

To create the ReportCenter schema in the Datacom/AD environment

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCM$01) data set member.
This job creates the ReportCenter database schema (PRODRPTS).
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2. Edit your copy of WRDCM$01, as instructed at the top of the member.
3. Save your changes and submit the job. The expected return code is 0.

NOTE
After the ReportCenter schema is defined, you never have to add it to this AD environment again. If you run this
step a second time, you receive an SQLCODE of -118 with a DSF return code of NAAE (already exists).

Define the ReportCenter Database and Tables

The ReportCenter database is defined to the Datacom/AD environment by using a batch utility program that is provided
with the environment. The batch utility defines the ReportCenter database (with the schema name of PRODRPTS), and
the tables needed to support ReportCenter.

To define the ReportCenter database and tables to the Datacom/AD environment

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCM$02) data set member.
This job executes the Datacom/AD DDUPDATE batch utility.

2. Edit your copy of WRDCM$02, as instructed at the top of the member.
3. Save your changes and submit the job. The expected return code is 0.

NOTE
This job may be resubmitted, as required, until it completes successfully.

After the database is defined, you should not need to define it to the environment again. You can redefine the database
definition, if needed; however, this should be done only under instructions from Technical Support.

Catalog the ReportCenter Database and Tables

When the ReportCenter database is defined, you must catalog the database definition, using the DDRTVCAT batch
utility provided by the Datacom/AD environment. This utility validates the database definition to make sure it matches
the current ReportCenter database model, and then catalogs it to the environment. After it is cataloged, the database is
available for processing under the Datacom/AD environment.

To catalog the ReportCenter databases and tables

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCM$03) data set member.
This job executes the Datacom/AD DDRTVCAT batch utility.

2. Edit your copy of WRDCM$03, as instructed in the member.
3. Save your changes and submit the job. The expected return code is 0.

NOTE
This job may be resubmitted, as required, until it completes successfully.

After the database is cataloged, you should not need to catalog it to the environment again. You can recatalog the
database definition, if needed; however, this should be done only under instructions from Technical Support. Rerunning
the catalog of an active database definition can cause existing data in that database's tables to be marked unusable and
result in a loss of existing data.

Allocate the ReportCenter Database Data Sets

When you have defined and cataloged the database, you must allocate a set of data sets to hold the data (and indexes)
for the ReportCenter tables.

To allocate the database data sets

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCM$04) data set member.
This job executes the IBM IEFBR14 batch utility.

2. Edit your copy of WRDCM$04, as instructed at the top of the member.
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NOTE
This job contains the space allocations for all the database table files. The defaults should be sufficient for all
but the largest sites. For more information, see Datacom/AD Space Sizing Considerations.

3. Save your changes and submit the job. The expected return code is 0.

NOTE
This job may be resubmitted, as required, until it completes successfully.

Initialize the Data Areas and Prepare the ReportCenter Database Tables

When you have allocated the data sets, you must format them ready for use as database tables.

To initialize the data areas and prepare the ReportCenter tables

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCM$05) data set member.
This job executes the Datacom/AD DBUTLTY batch utility. This utility formats (INIT) each of the data sets and marks
them null loaded (loaded with no rows).

2. Edit your copy of WRDCM$05, as instructed in the member.
3. Save your changes and submit the job. The expected return code is 0.

NOTE
This job may be resubmitted, as required, until it completes successfully.

Add the ReportCenter Database Constraints

Database constraints include, for example, foreign key and check constraints. These constraints function as rules that the
database management system enforces to ensure the integrity of the data.

To add the ReportCenter database constraints

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCM$06) data set member.
This job executes the DBSQLPR dynamic SQL program that processes the SQL commands that add the constraints to
the production and sample databases. It also primes the production database KEYRANGE table with zero values and
loads the TIMEFRAME table with all the necessary valid time ranges used in report generation.

2. Edit your copy of WRDCM$06, as instructed at the top of the member.
3. Save your changes and submit the job. The expected return code is zero.

NOTE
This job can be resubmitted, as required, until it successfully completes. When this job completes, the
constraints remain in place until the table is dropped. Any attempt to add these constraints fail with an
SQLCODE of -118 with a DSF Return Code of NAAE (already exists).

Back Up the Datacom/AD Environment

During the Datacom/AD installation, you are instructed to run the database backup job. This job creates backups of the
Datacom/AD environment, which includes everything except the data stored in the ReportCenter database. Following the
successful implementation of the ReportCenter database, you must re-execute this database backup job.

NOTE
To back up the ReportCenter database, use the supplied job WRDCMUNL. To restore the RerportCenter
database, use the supplied job WRDCMREL.

In addition, these jobs must be standardized for your environment and added to the regularly scheduled system backups.
These backups are needed in case the system fails or you accidentally delete one of the data sets. If this occurs, contact
Technical Support for assistance in restoring the required data sets.
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Set Up Datacom Server
The Datacom Server is positioned between the ReportCenter Java Task and the Datacom/AD environment, and provides
NetMaster with access to its databases. A ReportCenter Java Task service sends an SQL request to Datacom Server.
The server passes the request to Datacom/AD and then passes the results back to the ReportCenter Java Task.

Datacom Server has the following components:

Mainframe Server
Runs as a job or started task. The code is installed automatically with Datacom/AD.

UNIX Systems Services Client
Is Java and C code that the ReportCenter Java Task invokes. The code is stored as HFS files and runs in the
USS environment. This code is installed with your Datacom/AD installation.

Set Up Your Datacom Server Production Jobs

1. Locate and copy the dsnpref.NMC1.CC2DSAMP(WRDCMSVS) data set member.
This runs the Datacom Server mainframe server component.

2. Edit your copy of WRDCMSVS, as instructed at the top of the member. This sample is provided as a long-running job,
but you can make it a started task if this is more suitable for your site.
If you plan to use a batch job to start the server, you must ensure that the TIME=1440 parameter is set on the execute
step.

3. Save your changes.
4. Repeat the steps for the dsnpref.NMC1.CC2DSAMP(WRDCMSVE) data set member, which stops the server.

Start Your Datacom Server

NOTE
Started task ENF must be running because this supplies all of the CCI modules required to enable the server to
connect to the database.

1. Submit the customized WRDCMSVS job or start the task.
2. In the SYSPRINT, ensure that you receive the following message:

DSV00049I-CA Datacom Server Option 5.0 0000 INITIALIZED - NETMASTER

If this job does not start or initialize correctly, contact Technical Support.
If the job fails with CC=16, ensure that your Datacom/AD job is active and has completed initialization.

How to Migrate an Existing Database
If you are upgrading either Datacom/AD or ReportCenter, or both, you can use the following process to migrate your
existing Datacom database:

1. Stop ReportCenter, the Datacom/AD MUF, and the Datacom Server.
2. Run the Datacom DBUTLTY EXTRACT utility to offload the data.
3. Re-initialize the Datacom database that ReportCenter uses.
4. Upgrade the product components using the instructions that came with the components.
5. Reload the database.
6. Restart the Datacom Server, the Datacom/AD MUF, and ReportCenter.

If constraints prevent you from carrying out the extract-reload process, you can use the following alternative method. This
method is to confirm the ReportCenter tables in the existing database.

1. Stop ReportCenter, the Datacom/AD MUF, and the Datacom Server.
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2. Upgrade the product components using the instructions that came with the components.
3. Run the Datacom DBUTLTY CONFIRM utility on the database to confirm the following table names:

AREA NAME REFERENCE CHART             

//* -------------------------         

//* N01 = ATTRIBUTE TABLE          ATT

//* N02 = ENUMERATEDFACT TABLE     ENU

//* N03 = KEYRANGE TABLE           KEY

//* N04 = NUMERICFACT TABLE        NUM

//* N05 = PERFORMANCEAGENT TABLE   PER

//* N06 = PERIOD TABLE             B22

//* N07 = RESOURCE TABLE           RES

//* N08 = TIMEFRAME TABLE          TIM

4. Restart the Datacom Server, Datacom/AD MUF, and ReportCenter.

NOTE
Stopping the Datacom Server is not always necessary. If you cannot stop the Datacom Server readily, contact
Technical Support to see whether it is necessary in your situation.

NOTE
For information about the Datacom DBUTLTY utilities, see the Datacom DBUTLTY Reference Guide.

Datacom Management

Before you start the ReportCenter Java Task, the MUF, and the Server jobs or started tasks must be active

Started task ENF must be active before you can make any database connections. Started task CCITCP (spawned by
ENF) must also be active.

Start Datacom/AD MUF

To start the Datacom/AD MUF, submit the job ADnSTRT (or your site equivalent), where n is the the release number of
Datacom/AD that you are using.

Stop Datacom/AD MUF

To stop the Datacom/AD MUF, submit the job ADnSTOP (or your site equivalent), or issue the MVS console command, F
ADnSTRT, EOJ, where n is the release number of Datacom/AD that you are using.

Start Datacom Server

To start Datacom Server, submit the job WRDCMSVS, or your site equivalent. This job fails if the MUF is not active or not
fully initialized.

Stop Datacom Server

To stop Datacom Server, submit the job WRDCMSVE, or your site equivalent.

If necessary, you can cancel the MUF and Server jobs from the system console.

If the Datacom Server or Datacom/AD is restarted, you must restart the ReportCenter Java Task to recover the database
connections.

If you have SOLVE:Operations Automation, you can automate the management of these jobs.
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Datacom/AD Space Sizing Considerations

The Datacom/AD database files are sequential files allocated in install job WRDCM$04. The database tables are in
eight files. Each table has an associated table ID that Datacom/AD uses to reference it. The following tables show the
allocations supplied in cylinders for the production (500) database. Also, there is an approximation of how many rows
each table holds when fully extended, based on these allocations. Job WRDCM$04 allocates the files with the following
space allocations:

Table ID (Name) Primary Secondary Rows
NO 7 (RESOURCE) 20 20 About 14000
NO4 (NUMERICFACT) 240 40 About 8000000
NO2 (ENUMERATEDFACT) 30 5 About 112500
NO6 (PERIOD) 5 1 About 105000

NOTE
The tables above will grow and extend in your database.

Table ID (Name) Primary Secondary Rows
NO 1 (ATTRIBUTE) 1 1 About 320
NO8 (TIMEFRAME) 1 1 About 25
NO5 (PERFORMANCEAGENT) 1 1 About 6
NO3 (KEYRANGE) 1 1 About 4

NOTE
The tables will not grow beyond the supplied values in your database.

The NUMERICFACT table will expand the most. The supplied PRIMARY allocation of 240 cylinders and the
SECONDARY allocation of 40 cylinders will allow this table to hold approx. 8,000,000 records when the file has expanded
to its allowable 16 extents. This is based on the following formula:

240 3390 cylinders = approx. 2250000 records  

40  3390 cylinders = approx. 375000  records

You can increase the PRIMARY and SECONDARY allocations for the NUMERICFACT table to suit your requirements.

Implementing USS Authorization
 

Implement UNIX System Services

You must implement UNIX System Services (USS) authorization for the ReportCenter Java Task, and the ReportCenter
control region. This authorization controls access to HFS files and directories.

You must define the following user IDs to USS:

• The user ID associated with the ReportCenter control region
• The user ID associated with the ReportCenter Java Task

These user IDs must have the appropriate access to the following directories:
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• …/nm/reporter/wr76/...-contains the ReportCenter SMP/E target libraries created when ReportCenter was installed;
read and execute access required.

• .../nm/reporter/usr/...-contains the ReportCenter user files, created when your region was configured; read, write, and
execute access required.

• …/bin and …/lib directories of the mainframe Java product; read and execute access required.
• Directory that contains the JDBC/SQLJ support, for example, …/usr/lpp/db2/db2810; read and execute access

required.
• If BPX.DAEMON is defined, these user IDs must also have read access to the BPX.DAEMON.HFSCTL facility.

Under normal operation, you do not need to define end users who want to view reports or perform report administration
tasks to USS. Individual end users all assume the USS authorization of the ReportCenter control region. The two user
IDs described previously perform all USS access on their behalf.

NOTE
The Security Administrator and your OMVS UNIX Administrator must perform tasks in this section.

Choose Your Started Task Names and User IDs

You need to choose a name for the ReportCenter Java Task and determine which NetMaster region you want to become
the ReportCenter control region.

Java Task

You create this task in later implementation steps. It runs the ReportCenter Java code. Choose a name for this started
task so you can prepare the correct security for it. Note the following:

• The name in the ReportCenter worksheet
• The ACF2 or RACF user ID under which this started task will run

Control Region

You can create a region or use an existing region as the control region to perform ReportCenter control functions,
including servicing requests to view reports, issuing status and report generation requests to the ReportCenter Java Task,
and accessing HFS files.

NOTE
The control region must be on the same system as the database.

If you create a region, choose a name for its started task so you can prepare the correct security for it. You set up the
region in later steps.

Note the RACF or ACF2 user ID under which this started task will run.

How to Define User IDs to UNIX System Services

To define User IDs to USS, perform the following tasks:

1. Assign an OMVS UID.
2. Define the OMVS segment.
3. Create the home directory.

NOTE
For more information about how to define UNIX users, see IBM's UNIX System Services Planning guide.

Assign an OMVS UID

Choose an OMVS UID number to associate with the user ID. Your organization may have a policy for assigning OMVS
UID numbers. If not, use a unique number, for example, 123.
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NOTE
See IBM's UNIX System Services Planning for more information about OMVS UID numbers.

Define the OMVS Segment

The following sections show you how to define the OMVS segment to your security system for a user ID uuuuuu and UID
number nnn.

/u/user-name is the home directory to associate with the user ID.

NOTE
For the ReportCenter user IDs, the home directory can be any directory that meets your organization's
standards for home directories. It does not have to be one of the ReportCenter directories. ReportCenter uses
absolute path names at all times and does not use the home directory settings.

Define the OMVS Segment to an ACF2 Security Subsystem

To define the OMVS Segment to an ACF2 Security Subsystem, enter the following:

SET PROFILE(USER) DIV(OMVS)

INSERT uuuuuu UID(nnn) HOME(/u/user-name) PROGRAM(/bin/sh)

After the segment is secured, enter the following to confirm its contents:

SET PROFILE(USER) DIV(OMVS)

LIST uuuuuu

Define the OMVS Segment to a Top Secret Security Subsystem

To define the OMVS Segment to a Top Secret Security Subsystem, enter the following:

TSS ADD(uuuuuu) HOME(/u/user-name) OMVSPGM(/bin/sh) UID(nnn) GROUP(OMVSGRP)

After the segment is secured, enter the following to confirm its contents:

TSS LIS(uuuuuu) DATA(ALL)

Define the OMVS Segment to a RACF Security Subsystem

Define the OMVS Segment to a RACF Security Subsystem, enter the following:

ALU uuuuuu OMVS(UID(nnn) HOME(/u/user-name) PROGRAM(/bin/sh))

After the segment is secured, enter the following to confirm its contents:

LISTUSER uuuuuu OMVS NORACF

Create the Home Directory

Create the /u/user-name home directory. Ensure that the UID has the appropriate access to it. Generally, users require
write access to their home directories.

Example: Create Home Directory
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To set up a directory called /u/user01 for the user ID 123, issue the following commands:

mkdir /u/user01

chown 123 /u/user01

chmod 0777 /u/user01

You can then confirm the owner and access to the directory by using the following command:

ls -l -d /u/user01

Set HFS File Permissions

The HFS permissions with which the ReportCenter directories and files are installed and created are intended to allow
immediate and unrestricted use of the product. Do not alter any ReportCenter file permissions until the product has
been operational for some time to understand its access requirements. In many organizations, changes to the default
permissions is not required.

The HFSSECURITY Customizer parameter group can be updated to enable HFS user security. User security means that
the security settings of an individual ReportCenter user's user ID, instead of the common task user IDs, are used for HFS
access.

Enabling user security lets you implement specific authorization for individual users. You must do this for all users
(although the authorization can be different for different users). You must set up appropriate access permissions for all
ReportCenter files and OMVS definitions for all ReportCenter users. Do not consider using user security unless you have
established a genuine need for this feature.

WARNING
Before you implement user-level security, you must have a high level of expertise in specifying UNIX file
permissions, and a full understanding of ReportCenter operation and the ReportCenter HFS structure. HFS
file permission settings affect whether a user can perform functions such as viewing, scheduling, and deleting
reports.

You can also restrict access to certain reports to certain users through web portal software-workgroup implementations.

Installing ReportCenter
ReportCenter code resides in the following locations:

PDS and VSAM data sets
The ReportCenter control region and data regions use this code. It is installed when you install your NetMaster
product, and is available to all product regions.

USS HFS directories
This code includes executable Java code, report definitions, and control files. The ReportCenter control region
and the ReportCenter Java Task use this code.

Installing the ReportCenter HFS code follows a similar process to installing your NetMaster product. You use the same
Broadcom Install Utility. The Install Products option of this utility collects your site-specific values such as the HFS
directory path name. It then uses these values to generate the jobs that install the ReportCenter HFS code.

Install the NetMaster Product and Set Up the Control Region

Before installing the ReportCenter HFS code, you must do the following:
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• Complete the NetMaster product installation
• Decide which NetMaster region to use as the ReportCenter control region
• Complete setup and customization of that region

See the Installation Guide and ensure that you have completed the tasks in that guide.

Apply NetMaster Product Maintenance

You install ReportCenter from the same product tapes as your NetMaster product so that ReportCenter and your product
are at the same service pack maintenance level.

If you plan to use more recent product tapes, at a later service pack maintenance level, for the ReportCenter installation,
you must apply all maintenance from those tapes to your products before installing ReportCenter.

NOTE
For more information about applying maintenance, refer to the installation and maintenance topics in this space.

Provide an HFS directory for ReportCenter Use

ReportCenter requires space in an HFS. During installation, you must specify the name of an HFS path. This path is
where SMP/E installs the ReportCenter code. In addition, ReportCenter stores runtime and user files in the HFS.

Depending on your organization's requirements, you may install the ReportCenter code into an existing HFS or a new
HFS. The HFS path name must not include quotes or spaces.

If you do not have ready access to a suitable HFS, ask your UNIX System Services administrator to implement one for
ReportCenter.

Verify UNIX System Services Security Requirements

The user ID installing ReportCenter must have authorization to use UNIX System Services. The installation process
includes creating and populating HFS directories.

Ask your security administrator to define UNIX System Services authorization for the SMP/E program name and the TSO
user ID of the user who will submit the installation JCL.

Installation Overview

The installation process is done with one of the following:

CSM
This manager provides a web interface that simplifies and unifies the management of Broadcom mainframe
products on z/OS systems. As other Broadcom products adopt this level of standardization, you can acquire,
install, and maintain them in a common way.
If you choose to use this method, complete the required tasks in the CSM Product Guide and then continue with
the section Setting Up Your ReportCenter Control Region.

Install Utility
This utility installs the product into an IBM System Modification Program Extended (SMP/E) environment.
The utility collects your site-specific values such as data set prefixes, DASD volume serial numbers, and JCL
parameter values. It then uses these values to generate the jobs necessary to perform the installation of your
product.
If you choose to use this method, see the section Generate the ReportCenter Installation JCL.

Generate the ReportCenter Installation JCL

To install ReportCenter, provide the HFS directory path name. The Install Utility uses this information to generate the
ReportCenter installation JCL.
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Follow these steps:

1. At the ISPF/PDF TSO command prompt, execute the following command:

EXEC 'dsnpref.<grouplevel>.C<loadprefix>JCL(INSTALL)'

dsnpref.NMC1.CC2DJCL is the utility that you used to install your Broadcom Mainframe Network Management
product.
The Install Utility panel appears.

2. Press Enter.
The Install Utility Primary Menu panel appears.

3. Enter 2 (Install Products).
The INSTALLATION Primary Menu panel appears.

4. Enter 1 (Select Products to Install).
The INSTALLATION Product Selection panel appears.

5. Enter S next to ReportCenter, and press Enter.
The INSTALLATION Product Confirmation panel appears to confirm your selections.

6. Press Enter, and complete each of the INSTALLATION panels as they are displayed.
The various INSTALLATION panels ask you for the following information, among other things:
– An HFS path name for the ReportCenter directory on the INSTALLATION ReportCenter HFS Information panel.

This directory is used as the SMP/E target library for ReportCenter.
– A name for the Installation JCL data set on the INSTALLATION JCL Library Creation panel. The generated

installation jobs are placed in this data set. The default name is dsnpref.NMC1.INSTALL.JCL. To ensure that
ReportCenter has its own dedicated installation JCL data set, change this name to another name, such as
dsnpref.NMC1.INSTALL.JCL.WR. Note the name.

NOTE
For information about the fields, press F1 (Help).

7. When the INSTALLATION JCL Generation - Confirmation panel appears, press Enter.
The JCL is generated.

Submit the ReportCenter Installation JCL

WARNING
Do not proceed with this step until ReportCenter's HFS directory is implemented and permanently mounted. If it
is not, your installation jobs fails. Run the installation jobs on a system that has this HFS mounted for read/write
access.

To submit the ReportCenter Installation JCL

1. Run the ReportCenter jobs from the ReportCenter Installation JCL data set in the following order:

NOTE
Do not proceed with any job until the previous job completes successfully. Each job should return condition
code 0 unless otherwise indicated.

2. Press F3.
The Install Utility Primary Menu appears.

Verify the ReportCenter Installation

After successful installation, you can look at the installed files in the ReportCenter HFS directory. Use the standard TSO
OMVS commands to list the directory contents. It should contain files as described in HFS Directory Structure.
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Setting Up Your ReportCenter Control Region
After you install the ReportCenter HFS code, make it accessible to the ReportCenter control region.

Setting up your ReportCenter control region follows a similar process to setting up the region for the first time. You use the
same Install Utility. The Setup a Product Region option of this utility collects region-specific values. The option uses these
values to generate the jobs that add the ReportCenter feature to the existing region, and identify the ReportCenter HFS
directory to the region.

You can set up a region that includes any of the following products as a ReportCenter control region:

• NetMaster NM for TCP/IP
• NetMaster FTM

If you are not using IBM's Type 4 JDBC Universal driver, the ReportCenter control region must be on the same system as
the ReportCenter database.

Generate the ReportCenter Control Region Setup JCL

NOTE
If you use CSM to deploy the software on different systems before you perform the setup, you must use the
Install Utility on a target system to perform the setup on that system.

Follow these steps:

1. At the ISPF/PDF TSO command prompt, execute the following command:

EXEC 'dsnpref.<grouplevel>.C<loadprefix>JCL(INSTALL)'

The Install Utility panel appears.
2. Press Enter.

The Install Utility Primary Menu panel appears.
3. (Optional) If you have installed the product using CSM, perform the following steps:

a. Enter 1.
The Software Delivery Method panel appears.

b. Complete the panel:
• Enter S next to CSM.
• Specify the name of the CSI data set that is used during product installation in the SMP/E CSI Used field.

c. Press Enter.
4. Complete each of the panels as they open. Press Enter at the completion of each panel. Complete all panels. You can

take the default options or can specify site-specific values.
5. From the Install Utility Primary Menu panel, enter 5 (Setup a Product Region).

The SETUP Product Region Primary Menu panel appears.
6. Enter 4 (Add products and/or additional features to a region).

The SETUP Specify Product Region Source panel appears.
7. Enter S next to the region you want to make a ReportCenter control region.
8. From the SETUP Additional Products Selection panel, enter S next to ReportCenter.

WARNING
Do not set up any other products or features at the same time as ReportCenter; do these setups separately.

9. Complete each of the SETUP panels as they are displayed.
The SETUP JCL Library Creation panel asks you for a name for the Setup JCL data set.
The installation process places the generated setup jobs in this data set. If you installed from tape or with ESD, the
default name is dsnpref.NMC1.rname.JCL, where rname is the region name. If you installed with CSM, the default
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name is dsnpref.rname.JCL. To ensure that ReportCenter has its own dedicated setup JCL data set, change this name
to another name, such as dsnpref.NMC1.rname.JCL.WR. Note the name.

NOTE
For more information about the fields, press F1 (Help).

10. When the SETUP JCL Library Generation panel appears, press Enter.
The JCL is generated.

Submit the ReportCenter Control Region Setup JCL

Your setup JCL data set contains the following jobs:

S01LCALC
Allocates the region-specific (local) data sets.

S02SHALC
Allocates the shared runtime data sets.

S03LDVIP
Loads the shared runtime data sets.

S04LDVSM
Loads the local VSAM data sets from the product-specific sequential data sets.

S05LDPDS
Copies the PDS members to dsnpref.rname.TESTEXEC and dsnpref.PARMLIB for use by the product region.

NOTE
The member name for IIAPARMS includes the domain ID, so appears as IIAdmid.

S06MIGRT
Copies any site-specific VSAM data from an earlier release.

Setting up the ReportCenter control region differs to setting up this region for the first time because instead of creating a
new region, you are adding to an existing one. ReportCenter requires no additional local or runtime data sets, or VSAM
data; therefore, although the setup software has generated the jobs, most of them are dummy jobs and do not need to be
run.

To submit the jobs

1. Submit and run only the S05LDPDS job. It should complete with a condition code of 0.

WARNING
The job copies the PDS members to the dsnpref.rname.TESTEXEC and dsnpref.PARMLIB data sets for use by
the product region. Because you are adding this feature to an existing region, the RUNSYSIN and IIAPARMS
members are overwritten.

1. Press F3.
2. Enter X to exit the Install Utility.

Verify the ReportCenter Control Region Setup

To verify the ReportCenter control region setup

1. (Optional) If you moved the RUNSYSIN member to a more secure data set when you first set up your product region,
move the new RUNSYSIN member to that secure data set.

2. Start or restart the region.
3. Log on to the region.
4. Enter CMD to display the Command Entry panel.
5. Enter the ST command. Verify that the N11414 message is returned.
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6. Enter REPTEST CHK. Verify that the following message is returned:

WRST0000    ReportCenter Function Test on rname (Dormant Control Region)

Customizing ReportCenter Regions
ReportCenter uses the following NetMaster regions:

• A ReportCenter control region
• One or more data regions

The ReportCenter control region and Java Task must be on the same system. If you are not using IBM's Type 4 JDBC
Universal driver, the database must also be on the same system.

The simplest configuration is a single NetMaster region that acts as both the ReportCenter control region and the data
region.

ReportCenter Control Region

The ReportCenter control region is the NetMaster region that performs all ReportCenter external functions. These
functions include servicing requests to the ReportCenter Java Task, and accessing HFS files. This ReportCenter control
region must be on the same system as the database.

The ReportCenter control region does not access the database directly; only the ReportCenter Java Task does. The
control region requests and controls the database activity performed by the ReportCenter Java Task.

If your organization runs, for example, physically separate testing and production environments, with a database on
each, then you require two ReportCenter control regions -- one for the production environment and one for the testing
environment.

ReportCenter uses only one set of HFS directories, accessed by the control region and the Java Task. The data regions
do not access them.

Data Regions

A data region is a NetMaster region that collects and sends data to the ReportCenter Java Task. How and what data is
collected depends on the products running in the region, and what data you choose to send.

Data collection regions can be on the same system as the ReportCenter control region or on a different system. Data
regions do not need to link to each other or to the control region. A data region establishes a TCP/IP socket connection for
sending data to the ReportCenter Java Task. When this connection is established, collected data is sent directly from the
data region to the Java application.

The ReportCenter control region can and usually does function as a data region.

WARNING
If you have more than one data region on the same system, ensure that they are not collecting data for the same
devices.

ReportCenter Communication and Connections

ReportCenter does not require or use any existing NetMaster inter-region multisystem links.

ReportCenter works independently of any NetMaster multisystem configuration, and does not need any multisystem
configuration.

The ReportCenter control region can be a focal, subordinate, or unlinked standalone region.

The ReportCenter control and data collection regions do not need to be linked and synchronized.
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Communication between the ReportCenter control region, data regions, and the ReportCenter Java Task is done using
dedicated TCP/IP socket connections.

ReportCenter and the Sockets Interface

Report Center requires that the region's TCP/IP sockets interface is active. This is set in the $NM SOCKETS Customizer
parameter group (/PARMS). This parameter group should have been completed and actioned as part of the region
implementation.

ReportCenter uses TCP/IP socket connections between the NM RC Control Region and the Java Task to establish
connections for transferring information. If there is no connection through TCP/IP, error messages appear in the
NetMaster Activity Log, and the Java Task may appear not to be working, or may actually stop.

Use the OCS SELFTEST command to check the sockets interface.

Coexistence with TCP/IP Version 6

NetMaster NM for TCP/IP monitors IPv6 network activity, sends IPv6 performance data to ReportCenter, and uses an
IPv6 network to perform management functions when necessary. Some internal functions in NetMaster NM for TCP/IP,
such as the socket connection between the ReportCenter Java Task and ReportCenter regions, continue to use IPv4.

Customize the ReportCenter Control Region

Use the REPORTCENTER Customizer parameter group in the NetMaster region to generate the ReportCenter Java
Task parameters and JCL procedures, create the ReportCenter HFS user directories, and set up the interface to allow
communication between the data regions and the Java Task.

To configure the ReportCenter control region

1. In the NetMaster region, enter /PARMS to list the parameter groups.
The Customizer : Parameter Groups panel appears.

2. Enter U beside the REPORTCENTER Customizer parameter group.
3. Complete the fields. Press F8 (Forward) to scroll through the panels. Press F1 (Help) for more information.

NOTE
Refer to the items in your ReportCenter implementation worksheet to complete the panels.

4. Specify when you want the ReportCenter housekeeping and expiry services to run.

NOTE
These services use the database; do not schedule them when the database is likely to be unavailable due to
maintenance.

5. Enter the type of database, DATACOM or DB2, you are running in the Mainframe SQL Database Type field.
6. Complete the details for the specified database. Press F1 (Help) for more information.

NOTE
When you finish customizing the parameter group, press F6 (Action) to set the parameters immediately, and
then press F3 (File) to save your changes. The group should initialize with no errors.

Customize a ReportCenter Data Region

To customize a ReportCenter data region

1. In the NetMaster region, enter /PARMS to list the parameter groups.
The Customizer : Parameter Groups panel appears.

2. Enter U beside the REPORTDATA parameter group.
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NOTE
Enter the IP host name or address of the ReportCenter Java Task in the ReportCenter Data Feed
Destination fields. Press F1 (Help) for more information.

3. When you have finished customizing the parameter group, press F6 (Action) to set the parameters immediately, and
then press F3 (File) to save your changes.

IMPORTANT
Regions must be set up to collect and send the data you want to ReportCenter.

ReportCenter Processing Overview
The following diagram shows a typical configuration:

Figure 21: ReportCenter Processing
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Running the ReportCenter Java Task
WARNING
Do not commence this section until you have successfully completed all of the tasks in the previous sections.

How to Activate and Verify ReportCenter Operation

The interaction of the control region, the ReportCenter Java Task, and the database forms the core of ReportCenter
processing.

WARNING
Do not proceed with the next step until the previous step has succeeded.

To activate and verify ReportCenter operation, perform the following steps:

1. Start the database.
2. Start the control region, and check its initialization.
3. Save the ReportCenter Java Task JCL.
4. Start the ReportCenter Java Task, and check its initialization.

– Check socket communication between the control region and the ReportCenter Java Task.
– Check JDBC communication between the ReportCenter Java Task and the database.

5. Check the Timeframe service.

NOTE
You may need OMVS access to HFS files for some of these steps.

Start the ReportCenter Datacom Database
Ensure that all the associated started tasks and long-running jobs are active for the following:

• Common Components and Services ENF
• Common Components and Services CCI (spawned by the ENF started task)
• Datacom MUF
• Datacom Server

NOTE
Ensure that the MUF is active and completely initialized before the Server job is submitted; otherwise, it fails.

What to Look For

You should see JOBLOG messages similar to the following for the MUF:

DB00201I - MULTI-USER ENABLED, CXX=AD11CXX  MUFNAME=MUFLSTRT SVC=nnn  AD   

DB00212I - SQL ENVIRONMENT ESTABLISHED

DB00215I - <ddb> Database r11 at service pack: SP04

You should see JOBLOG messages similar to the following for the server:

DSV00049I-CA-Datacom Server 5.0 SP01 INITIALIZED -NETMASTEX

Common Problems

Ensure that the MUF and the server jobs remain active. A frequent situation is an undetected server job failure, usually
with condition code 16. This occurs if you submit this job before the MUF job is completely initialized. Allow enough time
between submitting each job.
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If either of these jobs do not run or remain active, ensure that you have completed the Datacom/AD implementation steps
correctly.

Incorrect implementation of the Datacom SVC can result in abends when the MUF job is started.

The MUF job must have an adequate region size. The default region size of Datacom/AD of 6144 KB is suitable when
Datacom/AD is used only as a hierarchical database. ReportCenter uses the Datacom/AD relational database features,
and the default region size is not adequate. You may need to increase it to approximately 50 MB.

Start the ReportCenter Db2 Database
To start the ReportCenter Db2 Database, ensure that all the associated started tasks and long-running jobs are active for
the following:

• Db2 subsystem where the ReportCenter database is defined
• RRS

To verify that the DB2 subsystem is ready for use, contact your Db2 database administrator. If any problems occur, ensure
that you completed the Db2 implementation steps correctly.

Start the ReportCenter Control Region

If the control region is not active, start it. Verify that the REPORTCENTER parameter group, which you updated and
saved when you customized the ReportCenter region, initialized with no errors.

To start the ReportCenter control region

1. Enter /PARMS at the prompt.
The Customizer : Parameter Groups panel appears.

2. Enter L (Log) beside the REPORTCENTER parameter group.
The Customizer : Initialization Log for the REPORTCENTER group appears.

NOTE
Initialization log messages are also written to the activity log of the region.

If the REPORTCENTER parameter group initialization fails, correct the errors, updating the parameter group if necessary,
and apply the parameter group again.

WARNING
Do not proceed further until this group initializes successfully.

What to Look For

You should see the following message at the end of the initialization log:

IAIN0178 Processing for parameter group $WR REPORTCENTER ended, status is COMPLETED

Successful REPORTCENTER parameter group processing creates or updates the following:

• User directory and subdirectories, if they do not already exist.
• Adaptor.ini file. This contains the parameters for the ReportCenter Java Task.
• NMJAVA.JCL file. This contains the JCL to run the ReportCenter Java Task.
• Adaptor.bat file. This invokes the ReportCenter Java code.
• Prompts.ini file. This contains the SQL statements required to generate prompt files from your database.
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Common Problems

The REPORTCENTER parameter group values come from many disparate sources, and the group does considerable
processing.

Review the help for all failure messages in the initialization log, and check the activity log for additional error details. The
most frequent problem areas are described here.

SMP/E Target Library HFS Directory Path Name

You cannot update this path name through the REPORTCENTER parameter group. The name is passed to ReportCenter
from the dsnpref.PARMLIB(IIAPARMS) member, parameter WRHFS1.

By default, this is the library that ReportCenter runs from, and it is the library into which SMP/E maintenance is installed.

Consider the following:

• Ensure that the file system supporting this directory is mounted on this system.
• Ensure that the user ID associated with this region has USS access and read/execute permissions to this directory and

its contents.
• Check the directory and file permissions, and the USS authorization of the user ID associated with this region.
• Ensure that you completed all the ReportCenter installation tasks successfully. This directory is created during

installation.
• Ensure that you completed all the ReportCenter control region set up tasks successfully. This directory path name is

passed to the REPORTCENTER parameter group during setup.
• Check the dsnpref.PARMLIB(IIAPARMS) member.

User Code HFS Directory Path Names

Consider the following:

• Ensure that the file systems supporting these directories are mounted for read/write on this system.
• Ensure that the user ID associated with this region has USS access and read/write/execute permissions to these

directories. The REPORTCENTER parameter group creates many subdirectories and files in these directories.
• Check the directory permissions and the USS authorization of the user ID associated with this region.

Java Command Directory Path Name

Consider the following:

• Ensure that the file system supporting this directory is mounted on this system.
• Ensure that you completed all of the z/OS mainframe Java implementation tasks successfully.
• Contact your systems programmer and verify the path name.

DB2 JDBC Environment Variables

These variables contain the following:

• DB2 JDBC DLL directory path name
• DB2 JDBC link and load directory path name
• DB2 JDBC class file or directory path name
• DB2 JDBC STEPLIB load library data set names
• DB2 JDBC properties file path name

Consider the following:

 1824



 Netmaster® Shared Content Library 12.2

• Ensure that these directories and files are mounted on this system.
• Ensure that you completed all of the DB2 implementation tasks successfully.
• Contact your DB2 database administrator and verify these path and data set names.

Datacom JDBC Environment Variables

These variables contain the following:

• Datacom JDBC DLL and shared object directory path name
• Datacom JDBC class file path name

Ensure that you completed all of the ReportCenter installation tasks.

Save the ReportCenter Java Task JCL
When the REPORTCENTER parameter group initializes successfully, it creates the JCL procedure that runs the
ReportCenter Java Task MVS started task.

The JCL is written to ?iia_prefix/nm/reporter/usr/adaptor/nmjava.JCL, where nmjava is the task name you specified in the
REPORTCENTER parameter group. The JCL is also written to the activity log.

To save the ReportCenter Java Task, cut and paste the JCL from the file or activity log and save it as the nmjava member
in your MVS PROCLIB data set.

The user ID that owns the ReportCenter Java Task must have the following privileges:

• Appropriate DB2 authority levels
• At least recursive read and execute permissions to the SMP/E target library directory
• Recursive read, write, and execute permissions to all the user directories

The nmjava JCL executes the USS BPXBATCH utility, which runs the generated Adaptor.bat file to invoke the
ReportCenter Java code. Typical JCL looks similar to the following:

//PROD44JV PROC

//*-------------------------------------------------------------------

//* NetMaster ReportCenter Java Task PROD44JV on XE44

//* JCL generated by NetMaster region A44DEN44 on 04-AUG-2008 22.37.32

//*-------------------------------------------------------------------

//NMJAVA   EXEC  PGM=BPXBATCH,REGION=0M

//STDIN    DD  PATHOPTS=(ORDONLY),

// PATH='/u/users/prod/prod44/nm/reporter/usr/adaptor/Adaptor.bat'

//STDOUT   DD  PATHOPTS=(OWRONLY,OCREAT,OTRUNC),

//             PATHMODE=(SIRWXU,SIRWXG,SIRWXO),

// PATH='/u/users/prod/prod44/nm/reporter/usr/adaptor/stdout.txt'

//STDERR   DD  PATHOPTS=(OWRONLY,OCREAT,OTRUNC),

//             PATHMODE=(SIRWXU,SIRWXG,SIRWXO),

// PATH='/u/users/prod/prod44/nm/reporter/usr/adaptor/stderr.txt'

//*----- END OF GENERATED JCL ----------------------------------------

Start the ReportCenter Java Task

Start the ReportCenter Java Task from the MVS console. Be aware that this started task runs in the USS environment and
may generate several spawned tasks.
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What to Look For

Consider the following:

• The task must remain active, that is, it does not fail with a JCL error or terminate itself after a few minutes.
• If the task remains active, you must also ensure that it initialized correctly and connected to the database. To do

this, enter the REPTEST command from OCS in the ReportCenter control region. This runs tests on a variety of
ReportCenter components.
Successful tests indicate the following:
– The ReportCenter Java Task initialized successfully.
– The ReportCenter Java Task is communicating with the ReportCenter control region.
– The JDBC connection between the ReportCenter Java Task and the ReportCenter database is active. If a test

produces errors, then you must investigate and correct the causes. You may need to update and reapply the
REPORTCENTER parameter group, and make changes to external components such as databases, HFS
directories and permissions, or security.
The REPTEST error messages provide more help. Place your cursor on an error message and press F1 (Help).
Note: The tests may produce large numbers of Java Task error messages at this initial stage. Common
implementation problems can cause many errors to result from a single simple cause.
Do not proceed with any additional tasks until all tests complete successfully.

Common Problems

For most ReportCenter Java Task problems, you need to look for further error details. Depending on the nature of the
problem, error messages can appear in some or all the following locations:

• The ReportCenter Java Task UNIX STDOUT and STDERR HFS files
Use the REPTEST JAVAFW OCS command or browse the following files:
 ?prefix2/nm/reporter/usr/adaptor/stderr.txt

 ?prefix2/nm/reporter/usr/adaptor/stdout.txt

• The ReportCenter Java Task log HFS file
Browse the ?prefix2/nm/reporter/usr/Adaptornnn.log file, but be aware that if the failure is early, this file may not be
created or updated yet.

• The SDSF system console log
• The ReportCenter Java Task SDSF job log

NOTE
The activity log of the region does not contain any information from the ReportCenter Java Task. The region and
the task are in separate address spaces.

Task Fails with JCL Error

The most frequent causes of JCL errors are the following:

• At least one of the path names specified in the JCL does not exist on the system on which the task started. Verify that
the path names are correct, mount the file system if necessary, and start the task on the correct system.

• The Java command cannot be invoked, as indicated by the following STDERR message:

FSUMnnnn java not found

Review and correct the specification of the Java command directory path name. From this directory, enter java -
version.

Task Fails with MVS Abend

This happens very infrequently, usually caused by underlying error conditions in the MVS software components such as
LE, JVM, USS, DBMS, or security system.
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Task Terminates with No External Error

The most frequent causes of the ReportCenter Java Task failing include the following. These are usually indicated in the
ReportCenter Java Task log.

Class not found
Review the specification of the SMP/E target library directory, the database JDBC directory, and all class file
names. ReportCenter specifies its Java class path explicitly at runtime with the -cp option. It does not set or use
the CLASSPATH environment variable. To see the directories and files in the class path, browse the generated
Adaptor.bat file.
System class not found may indicate an error with the JVM implementation. Verify the correct installation and
implementation of your mainframe Java product.
ClassNotFoundException indicates that the class is not found at runtime.
NoClassDefFoundError indicates that the class is found at runtime; however, the class imports another class,
which, while present at compile time, is not found at runtime.

User ID not authorized
If the associated user ID is not defined correctly to your security system, errors or other failures can result.

Unknown host exception error
A Java getLocalHost function fails to return the IP address of the local host, as indicated by a message similar to
the following in the ReportCenter Java Task log:
Adaptor initialisation failed with exception java.net.UnknownHostException ?hostname

This often indicates problems with the name server setup. Creating or updating the /etc/hosts file with the IP
address and name of the local host usually corrects this problem.

ReportCenter Java Task terminates
Indicated by a message similar to the following in the ReportCenter Java Task log:
*****************************************

Java framework terminating due to error: error details

Please correct the condition and restart.

*****************************************

The ReportCenter Java Task terminates when it detects a fatal condition that stops it doing any useful processing.
Usually, these are database-related conditions. ReportCenter terminates to avoid wasting resources on repeated
and unsuccessful database connection attempts. Following are some common terminal conditions. Rectify the
condition, and start the task again.

• DBMS (DB2 subsystem or Datacom MUF) is not active.
• ReportCenter database is not defined correctly or accessible.
• Required component such as RRS or Datacom Server is not active.
• User ID is not permitted to access database. Look for SQL -551 errors.
• RRS security setup errors are encountered-'RRSAF not authorized.'
• Serious JDBC errors are encountered.
• IP Sockets interface is unavailable or is experiencing problems.

USS Commands

A few of the most useful commands for ReportCenter problem diagnosis are described here.

Most UNIX shell commands are accepted. Useful commands include the following:
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• cd and pwd (changes directory and displays current directory)
• obrowse and oedit (browses and edits file)
• ls and ls -l (lists directories and files)
• grep, egrep, and fgrep (finds text in a file)
• chmod (changes the access permissions of a file)
• df -P directory-mount-point (shows the percentage space used and available in the HFS file system)

NOTE
You may need changes to your TSO user ID or profile to access these commands; if so, contact your systems
programmer.

obrowse Command

NOTE
Use this command to browse an HFS file.

NOTE
This command has the following format:

obrowse pathname/file

Example: obrowse Command

obrowse /?ics_prefix2/nm/reporter/wr<dellevel>/usr/adaptor/Adaptor.ini

ishell Command

Use this command to display a selection list of the objects in a directory. You can enter Browse, Edit, List, and other
commands next to an object.

This command has the following format:

ishell directory-pathname 

Example: ishell Command

To see how many logs files there are and select one for browsing, enter the following command:

ishell /u/users/ca/nm/reporter/wr<dellevel>/usr/logs

Example: ishell Command

To see the Java Task control and output files, enter this command:

ishell /u/users/ca/nm/reporter/wr<dellevel>/usr/adaptor                                                      

     

omvs Command

Use this command to invoke the shell command line interface.

This command has the following format:
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omvs

Browse the ReportCenter Java Task Log

You can browse the log via USS. To do so, enter the following command from TSO or OMVS:

obrowse /?ics_prefix3/nm/reporter/wr<dellevel>/usr/logs/Adaptor001.log

obrowse has the advantage of displaying the entire log file, and being more easily searchable.

NOTE

• For information about z/OS UNIX Interactive Interfaces and z/OS UNIX File Systems, see IBM's Introduction
to the New Mainframe: z/OS Basics.

• For more information about UNIX System Services, see IBM's UNIX System Services Command Reference
and UNIX System Services User Guide.

Check the Timeframe and Prompt Generator Services
When the ReportCenter Java Task starts, a timer is set a few minutes after initialization to start the Timeframe Prompt
Generator services.

• The Timeframe service updates the database time frame table with the correct relative day numbers.
• The Prompt Generator service reads your database tables and generates HFS prompt files reflecting the resources

within.

Successful completion indicates that the setup (including database read and update permissions, and directory and file
permissions) is correct. If they failed, you have an opportunity to correct these things.

After the task is active a few minutes, review the log.

When the task is initialized and ready for work, the following appears:

********************************

Adaptor initialisation complete.

********************************

Server socket for port nnnn opened

When the Timeframe service runs, the following appears:

Timeframe table update beginning  

Updating 'TODAY': Sday=nnnnn Eday=nnnnn

...

Updating 'ALL MONTHS IN DATABASE': Sday=nnnnn Eday=nnnnn

Timeframe table update finished

When the Prompt Generator service runs, the following appears:

Prompt generator starting

Generating prompt name1 using SQL:  

... 

Generating prompt nameN using SQL: 

   Prompt generator finished

Investigate any run-time and SQL errors. Most problems at this stage are caused by database setup errors and
insufficient database or HFS security. After you correct the errors, stop and restart the task.
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Collecting Data
IMPORTANT
Although, following the deprecation of ReportCenter and WebCenter, you can no longer generate web-based
reports, ReportCenter's data collection functionality is still available. This section details how to specify different
data types for collection.

ReportCenter data regions must be configured to collect the desired data and then send it to ReportCenter for addition
to the database. By default, a data region sends no data to ReportCenter, even if it collects the data for other purposes
such as its own monitoring and alerting. You must explicitly specify that the data be sent to ReportCenter.

NetMaster NM for TCP/IP regions can send ReportCenter the hourly summaries of the data sampled by the various IP
performance monitors.

NetMaster FTM regions can send ReportCenter the hourly activity rates aggregated from the individual file transfer
events.

A data region can contain one or both of these products. The control region can also function as a data region.

All data collection set up tasks are performed from NetMaster's 3270 interface.

WARNING
To avoid the space and performance overhead of storing unknown and unwanted data in your database, send
ReportCenter only the data on which you want to report.

ReportCenter Data Types
The following types of long term summary data are handled by ReportCenter:

• TCP/IP data
• File Transfer data

Long Term Data

ReportCenter is a long term, historical and trend reporting tool. It receives and reports on time series data that is
concerned with matters like the following:

• How many times a thing happened in a certain hour, day, or month?
• What was the total number of things in that time interval?
• What was the average number of things in that time interval?

Numeric and enumerated data is stored.

Summary Data

ReportCenter has no knowledge of the individual events that make up the total values. ReportCenter knows what your
average response time was yesterday and how many bytes you transferred yesterday. It does not know what your
response time was at 13:05 yesterday or that those bytes came from a transfer you did at 09:00.

TCP/IP Data

NetMaster NM for TCP/IP does not produce data specifically for ReportCenter. ReportCenter uses the same performance
history data that is collected by the IP Resource Monitor and the IP Node Monitor.

Without ReportCenter, this data can be viewed in a limited manner on the NetMaster region that collects it. When
ReportCenter is implemented, the data can be retained for longer periods and can be amalgamated from different
systems and sysplexes.
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ReportCenter receives only the aggregated hourly summaries of monitored attributes. It does not receive individual
samples and events. ReportCenter deals with rates and total values, not individual details.

File Transfer Data

NetMaster FTM aggregates the file transfer events into hourly summaries for ReportCenter.

ReportCenter Data Life Cycle

The following describes the ReportCenter data life cycle. The ConTotalConnects attribute is used to track what happens
to the one hourly summary values sent to ReportCenter. This attribute indicates how many connections are made to a
certain stack.

Single Event Aggregation
As an IP connection is made, it is accumulated into ConTotalConnects for the associated IP stack. You can
access and view these individual connection events from your product region's History Data menu (/IPHIST
shortcut).

Hourly Summaries Available
When an hour passes, hourly aggregates of all the connection workload attributes are available for viewing (WC
command from the IP Resource Monitor).
Because the Send to ReportCenter flag is set to YES for connection workload monitoring for this stack, these
hourly summaries are passed to a ReportCenter procedure.

Transformed to XML Document
The ReportCenter procedure transforms the attributes and values to an XML document.

Sent to Java Task
The region sends the XML document over the socket connection to the ReportCenter Java Task.
The ReportCenter Java Task passes the XML document to its Data Warehouse service.

Parsed and Analyzed
The Data Warehouse service parses the XML and produces the SQL INSERT and UPDATE statements for the
attributes and their values.

Added to the Database
The Data Warehouse service calls the JDBC interface with the SQL statements required to add the data to the
database. The service then processes or waits for the next XML document. This service can get busy.
Hourly values for ConTotalConnects for this stack for the last hour are now in the database.

Hourly to Daily Aggregation
At the daily housekeeping time, the Java Task starts the Aggregation service. This service aggregates every
hourly attribute value in the database into a daily value. Daily values for ConTotalConnects for this stack for
yesterday are now in the database.

Daily to Monthly Aggregation
The first time that the Aggregation service runs in a new calendar month, it also aggregates every daily attribute
value in the database into a monthly value. Monthly values for ConTotalConnects for this stack for the last month
are now in the database.

Expired Data Deleted
Once a week, the Java Task starts the Expiry service. This service deletes stale data from the database. You can
customize the rules that control how long data from different monitoring applications is retained.
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How to Collect Data
To collect data, perform the following steps:

1. Enable your data feed regions.
You need only do this once on each data feed region. When the region restarts, it remembers the changes.

2. Determine the type of data that you want to collect.
3. Read the appropriate topic for the type of data you want to collect, and perform the steps on all data feed regions.
4. Wait at least a few hours. On each data feed region, check that the data you specified is being correctly collected.

Implement A Data Feed Region
To set up a data feed socket connection from a data region, update the REPORTDATA parameter group (shortcut /
PARMS).

If you do not do this, you will not be able to set the Send to ReportCenter? Flag to YES.

Check the Data Feed Socket Connection

To check the data feed socket connection

1. From any data region, enter /DWS at the prompt.
The details of the socket connection between this region and the ReportCenter Java Task appear.

2. Press F11 (Right) to display the number of data documents sent across this connection, and queued to send.
The 3270 OCS REPTEST command can also be used on a data region, to check its status.

Collect Data for Stack Resources

To collect data for stack resources, configure the following type of monitoring for each type of data:

Stack Connection Workload Data
Configure Connection Workload Monitoring.

Stack FTP Workload Data
Configure FTP Workload Monitoring.

Stack Telnet Workload Data
Configure Telnet Workload Monitoring.

Stack IP, TCP, and UDP Activity Data
Configure IP, TCP, and UDP Monitoring.

Stack Network Interfaces Data
Configure Network Interface Monitoring.

Stack Address Space Data
Configure Address Space Monitoring.

Access the Stack Monitoring Definition

To access the stack monitoring definition

1. Enter /IPMON.
The IP Resource Monitor appears.
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1. Enter UM next to a STACK resource.
The Stack Monitoring Definition panel appears.

Select the Type of Stack Monitoring

To select the type of stack monitoring

1. Enter A next to the Type Of Monitoring that you want.
2. Enter YES in the Send to ReportCenter field.
3. Enter U to examine the individual attributes to monitor.

The Monitoring Definition attribute list panel appears.
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Add Monitored Attributes

The Stack Monitoring Definition panel lists the attributes that will be monitored. Initially, only the attributes that are
monitored by default are listed. You can add more attributes to the list.

Note: When you get to know what attributes are useful to you, and their typical values, you can return to this panel and
enter U (Update) next to an attribute. This lets you set up alerts based on that attribute.

To add monitored attributes

1. Press F4 (Add).
The Selectable Attributes List panel appears. It shows all possible stack attributes that can be monitored by this
monitoring type.

1. Enter S next to the attributes that you want to add to the stack monitoring.
2. Press F3 (OK) repeatedly to save and start monitoring of these new attributes.

Names Associated with Stack Data

The names associated with stack data vary depending on the type of data.

FTP and Telnet Workload

Stack FTP or Telnet workload data is qualified with the names of the FTP users or Telnet applications used by the
connections, and these names cannot be changed.

Connection Workload

Unlike stack FTP or Telnet workload data, Stack connection workload data is qualified with the names of your business
applications and these can be changed.

Business applications are logical groupings of connections that correspond with your site's usage and requirements. For
example, you can associate all connections to Port 4440 with the NET4440 business application name.

You control how you want to map your connections to business application names by using the 3270 Maintain Application
Name Definitions option (/IPADMIN).

By default, business application names correspond with the address space names.
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Stack Address Space Ports

For Stack Address Space Monitoring, enter and confirm the listener port numbers for this stack on the Stack Monitoring
Definition panel.

Collect Data for Resources
This section describes how to collect data for the the following resource types:

• Open Systems Adapter (OSA)
• Enterprise Extender (EE)
• Address Space (ASMON)
• Communications Storage Manager (CSM)

Address spaces are shown in this example; but the process is the same for all types.

Access the Resource Monitoring Definition

To access the resource monitoring definition

1. Enter /IPMON.
The IP Resource Monitor appears.

1. Enter UM next to the resource that you want.
The Monitoring Definition panel appears. The following example uses ASMON.
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Update the Resource Monitoring Definition

To update the resource monitoring definition

1. Enter YES in the Send to ReportCenter field.
2. Complete any other fields, such as Ports and Stack
3. Confirm that all of the attributes that you need are listed. Initially, only the attributes that are monitored by default are

listed.
4. Press F10 (EditLst) to monitor more attributes.

The Monitoring Definition attribute list panel appears

Add Monitored Attributes

The Monitoring Definition panel lists the attributes that are monitored. Initially, only the attributes that are monitored by
default are listed. You can add more attributes to the list.

Note: When you get to know what attributes are useful to you, and their typical values, you can return to this panel and
enter U (Update) next to an attribute. You can set up alerts based on that attribute.

To add monitored attributes

1. Press F4 (Add).
The Selectable Attributes List panel appears. The list shows all possible attributes this monitoring type monitors.

2. Enter S next to the attributes that you want to add to the monitoring.
3. Press F3 (OK) repeatedly to save and start monitoring of these new attributes.

Collect Data for VIPA Resources
Because VIPA resources are dynamic, the procedure to collect data for VIPAs differs to that for other resource types.

To collect data from VIPA resources, you must update the VIPA resource template. Updating the template ensures that
VIPA data is collected when the VIPA switches to different physical devices.

To collect data from VIPA resources

1. Enter =A.R.T.R at the prompt.
The Resource Template Definition panel appears.

2. Enter S beside the VIPA resource class.
3. Enter U beside the VIPA template for which you want to collect data.

The Panel Display List appears.
4. Enter S beside the VIPA Monitoring Definition.

The Monitoring Definition panel appears.
5. Enter YES in the Send to ReportCenter? field.
6. Press F3 (File) to save the settings.

Collect VIPA Data Temporarily

To collect data for VIPA resources temporarily

1. Enter /IPMON at the prompt.
The IP resource monitor appears.

2. Enter UM beside the VIPA resource for which you want to collect data.
The Monitoring Definition panel appears.

3. Enter YES in the Send to ReportCenter? field.
4. Press F3 (File) to save the settings.
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This temporary data collection is effective until the NetMaster region is restarted, or the VIPA is switched, whichever
happens first. Temporary data collection may be useful for testing purposes, but in a production environment, you must
enable the collection of VIPA data permanently.

Collect Data for IP Node Resources
To collect data for IP node reports

1. Enter /IPADMIN.N at the prompt.
The IP Node Monitor Group List appears.

2. Enter U beside the IP node monitor group for which you want to collect data.
The Monitor Group Details panel appears.

3. Enter YES in the Send to ReportCenter? field.
4. Press F3 (File) to save the settings.

NOTE
This collects data for all IP nodes in the monitor group. You may want to set up separate IP node monitor groups
for individual IP nodes. For more information, see  Implementing.

How to Collect Data for MIB Attribute Resources
The MIB attributes are available to IP node, and stack resources. To extract the maximum value of this feature, you should
have a good knowledge of SNMP, MIBs, and attributes. The following process shows you how to collect data from MIB
attribute resources:

1. By default, monitored resources collect data for some attributes. However, you can add other attributes. Review the
existing attributes for a resource, and add other attributes for which you want to collect data for that resource class.

2. After the attributes are added, you can collect data on those attributes for a specific resource.

Identify and Add MIB Attributes

Before you can collect data on a MIB attribute for a resource, the attribute must be in the list of monitoring attributes. If
your required attribute is not in the list, you can add the attribute to the list.

To identify and add a MIB attribute

1. If you do not know the attribute you want to add, browse the supplied MIBs to identify the attribute:
a. Access the monitor, and enter MIB next to the resource.

The user security settings for your MIBinsight browser appear.
b. Press F3.

A list of MIBs appears.
c. Press F3.

The MIB attributes relevant to the resource are listed.

NOTE
If you know the MIB you want to browse, you can select the MIB first.

d. Press F6 to browse through the attributes to identify the attribute you want.
e. Enter S next to the attribute, and note the owning MIB.
You have identified an attribute with the owning MIB.

2. Add the attribute to the list of monitoring attributes:
a. Enter the /MONATTR panel shortcut.

The list of monitoring attributes appears.
b. Press F4.

The attribute definition panel appears.
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c. Press F10.
A list of MIBs appears.

d. Locate the required MIB, and enter S next to the MIB.
The attributes in the MIB are listed.

e. Locate the required attribute, and enter S next to the attribute.
The attribute definition panel is populated with the attribute information.

f. Complete the Type field, and specify YES in the Send to ReportCenter field. Complete other fields if necessary.
g. Press F5, and select the classes of resources to which the attribute is available.
h. Press F3.

The attribute is added to the list of monitoring attributes and becomes available to the selected classes of
resources.

Collect MIB Data for IP Nodes
You can collect data on MIB attributes you make available to the IPNODE resource class.

IP node attributes are included in monitor groups. One IP node monitor group includes attributes that are monitored for
many IP nodes. If you only want to collect data on the attributes you added for specific nodes, consider creating a group
and include the attributes in that group. You can then attach the node or range of nodes for which you want to collect the
MIB attribute data to the new group.

To collect MIB data for IP nodes

1. Include the required attributes in the IP node monitor group:
a. Enter /IPADMIN.N at the prompt.

The IP Node Monitor Group List appears.
b. Enter U next to the IP node monitor group for which you want to collect MIB data.

The Monitor Group Details panel appears.
c. Press F4 (Add).

The available attributes are listed.
d. Type S next to the attributes for which you want to collect data, and press Enter.

The attributes are added to the group.
e. (Optional) Update the attributes for alerting requirements.
f. Press F3.

The settings are saved.
2. Enable data collection:

a. Enter /IPNODE.
The IP Node Monitor appears.

b. Enter CHK next to the IP nodes in the group.
Data collection starts for the added attributes, and ReportCenter receives the data.

c. (Optional) Wait for a minute or two, then enter H next to the nodes.
The monitored attributes are listed, showing that data are being collected.

Collect MIB Data for Stack Resources
You can collect data on MIB attributes you make available to the STACK resource classes.

To collect MIB data for stack resources

1. Enter /IPMON at the prompt.
The IP Resource Monitor appears.

2. Enter UM next to the stack resource for which you want to collect MIB data.
The Monitoring Definition panel appears.
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3. Enter A next to MIB Attribute Monitoring, specify the monitoring rate, and enable the collected data to be sent to
ReportCenter.

4. (Optional) Enter U next to MIB Attribute Monitoring, and update the attributes for alerting requirements.
5. Enter CHK next to the updated resource.

Data collection starts for the added attributes, and ReportCenter receives the data.
6. (Optional) Wait for a minute or two, then enter H next to the resource.

The monitored attributes are listed, showing that data is being collected.

Collect Data from File Transfers
To collect data from file transfers

1. Enter /PARMS at the prompt.
The Customizer : Parameter Groups panel displays.

2. Enter U beside the $RF EVENTLOG parameter group.
The Customizer : Parameter Group panel displays.

3. Press F8 (Forward) to go to the next page.
4. Enter YES in the Send Event Rate Data to ReportCenter? field.
5. Press F6 (Action) to action the settings.
6. Press F3 (File) to save the settings.

NOTE
You must also define the receiver IDs and transfer IDs that NetMaster FTM needs to generate events, and the
file transfer monitor resources to report on transfer product availability. For more information, see Installing.

Check Data Is Collected
In NetMaster NM for TCP/IP regions, you can display the most recent hourly summary values using the 3270 IP Resource
Monitor or IP Node Monitor. Display these values after a few hours of data collection.

Always do this check after activating new performance monitoring and adding more monitored attributes.

Displaying these values on the data region verifies that the data is correctly monitored and collected at the source.

This check is useful when troubleshooting; it can help isolate the cause of missing data problems.

Follow these steps:

1. Use one of the following monitors:
– For IP Nodes, enter /IPNODE.

The IP Node Monitor appears.
– For all resources other than IP Nodes, enter /IPMON.

The IP Resource Monitor appears.
2. Take one of the following actions:

– For all resources other than stacks, enter H (Performance History).
– For stack workload connection data, enter WC.
– For stack workload FTP data, enter WF.
– For stack workload Telnet data, enter WT.
– For stack IP, TCP, and UDP data, enter IP.
– For stack network interface data, enter WI.
The History panel appears.
This list shows all attributes currently being monitored for this resource and type of monitoring. Verify that all the
attributes you think your are monitoring appear on the list.
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Display the Hourly Summary Graph

To display the hourly summary graph, enter S next to an attribute name. This displays the hourly summary values for that
attribute.

These hourly summary values are ReportCenter's raw data. These are the same values that the region sends to the
ReportCenter Java Task. They are added to the ReportCenter database, as hourly facts.

If the values look healthy, then the data is being correctly collected.

If not, check the individual samples (F4 (Samples)) or the Attribute List, for data sampling error messages. Incorrect
SNMP setup is a common cause of errors.

Managing the ReportCenter Java Task
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How the ReportCenter Java Task Works

The ReportCenter Java Task started task executes BPXBATCH and runs under the control of the UNIX System Services
environment. The task spawns several address spaces.

The ReportCenter Java Task establishes JDBC connections with the database, and IP socket connections with the
ReportCenter control region and data regions. The data regions collect and send the report data, and the control region
provides presentation and control function. Java Task performs the following core ReportCenter work:

• Adding data to the database
• Aggregating data over time
• Deleting expired data and schedules

Stop the ReportCenter Java Task

You should stop the ReportCenter Java Task when you perform backups, reorganizations, or other work on the database.
This prevents unsuccessful database connection attempts from the ReportCenter Java Task being repeated. Restart the
task as soon as the database is functional again.

To stop the ReportCenter Java Task, issue the following command from the MVS system console:

P NMJAVA

This stops the task. You can also set up operations automation software to issue this stop command.

NOTE
You can issue the OCS JFSTOP command from the ReportCenter Control Region; however, this is not the
recommended method.

NOTE
Occasionally, when it detects an error condition from which it cannot recover, the Java Task may stop itself.
Often these are external problems with the DBMS, sockets interface, and so on.

Start the ReportCenter Java Task

You can start the ReportCenter Java Task from any console by using the MVS START command.

After you start the task, you should leave it running, as long as the database is active.

It is not necessary to stop this task when the ReportCenter control region or any data region is restarted. The IP socket
connections are re-established automatically between this task and a restarted region.

NOTE
This task needs adequate virtual storage; use of 300-400 MB is not uncommon.

Restart the ReportCenter Java Task

If your database is restarted, you should restart the ReportCenter Java Task to ensure that all database connections are
reestablished without delay. The task can do nothing without a database connection.

Monitor the ReportCenter Java Task

In the ReportCenter control region, a timer runs a procedure regularly to test contact with the ReportCenter Java Task.

A successful test confirms the following:

• The ReportCenter Java Task is active.
• Command and response communication succeeded between the control region and the Java Task.
• The Java Task has an active JDBC connection with the database.
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This produces an informational message in the activity log similar to the following:

WRCALL23 ReportCenter STC NMJAVA active, connected to DB2/NMJAVADB DB2 DSN08015 IBM DB2 JDBC Universal Driver

 Architecture 2.10.84 jdbc:db2:D81APTIB

If the test fails, an alert is raised for the following conditions:

• Task is not active, for example:

ReportCenter started task "task-name" is not active on system-id 

If you have deliberately left the Java Task inactive because the database is unavailable, you can disregard this alert.
Occasionally, the Java Task may terminate itself.

• Task terminates, for example:

ReportCenter started task "task-name" terminated on system-id 

• Task is active, but did not respond to commands, for example:

ReportCenter started task "task-name" not responding on system-id 

These alerts are cleared automatically when a following test succeeds.

Monitor the Scheduled Services

Alerts are also raised when NetMaster detects that one of the following scheduled services has failed:

• AGGREGATION
• TIMEFRAME
• EXPIRY

For more information about the failure, see the alert text.

These alerts are cleared automatically when a following test succeeds.

Test the Communication to the ReportCenter Java Task

The REPTEST STC OCS command sends a variety of status query commands to the ReportCenter Java Task. Typical
output may resemble the following:

WRST0000 ReportCenter Function Test on PROD17  (Active Control Region)

WRSTJF00 Checking ReportCenter Java Task status and environment                

WRSTJF14    Started task name PRODX2JV is active on CM31, ASID=01BE            

WRSTJF03    Job PRODX2JV produced the following STDOUT output:                 

WRSTJF03    * PRODX2JV NetMaster ReportCenter USS Environment Variables:       

WRSTJF03    * PRODX2JV PATH set to /bin:/sys/javatm2/v1r4m0/usr/lpp/java/J1.4/b

WRSTJF03    * PRODX2JV LIBPATH set to /lib:/sys/usr/lpp/db2/db2710/lib         

WRSTJF03    * PRODX2JV STEPLIB set to M71A.PRIVATE.SDSNEXIT:DB2.DB2710.SDSNLOAD

WRSTJF03    * PRODX2JV DB2SQLJPROPERTIES set to /sys/usr/lpp/db2/db2710/classes

WRSTJF03    * PRODX2JV LD_LIBRARY_PATH set to /sys/usr/lpp/db2/db2710/lib      

WRSTJF13    Job PRODX2JV produced the following STDERR output:                 

WRSTJF13    * java version "1.4.1"                                             

WRSTJF13    * Java(TM) 2 Runtime Environment, Standard Edition (build 1.4.1)   

WRSTJF13    * Classic VM (build 1.4.1, J2RE 1.4.1 IBM z/OS Persistent Reusable 

WRSTJF01    Java Task intialized on CM31 at 2006-Aug-04 20:36:53.426           

WRSTJF01    ReportCenter current time: WED 04-AUG-2006 21:35:19.87             
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WRSTJF01    Java Task CONTROL service is active                                

WRSTJF01    Java Task WAREHOUSE service is active                              

WRSTJF01    Java Task TIMEFRAME service is active                              

WRSTJF01    Java Task AGGREGATE service is active                              

WRSTJF01    Java Task EXPIRE service is active                                 

WRSTJF01    Java Task PROMPTGENERATOR service is active                        

WRSTJF01    Java Task REPORTEXPIRY service is active                           

WRSTJF01    Java Task REPORTS service is active                                

WRSTJF01    Java Task SCHEDULER service is active                              

WRSTJF15    timer1 next scheduled at Thu 05-Aug-2006 00:01:00                  

WRSTJF15    timer1 will run TIMEFRAME                                          

WRSTJF15    timer2 next scheduled at Thu 05-Aug-2006 02:00:00                  

WRSTJF15    timer2 will run AGGREGATE,PROMPTGENERATOR,SCHEDULER,REPORTEXPIRY   

WRSTJF15    timer4 next scheduled at Thu 05-Aug-2006 20:38:15                  

WRSTJF15    timer4 will run TIMEFRAME,PROMPTGENERATOR                          

WRSTJF15    Region A44DEN44 192.168.66.44:1626 is connected to send data       

WRSTJF15    Region PROD17 192.168.66.31:2047 is connected to send data         

WRSTJF15    Region PROD18 192.168.66.11:1617 is connected to send data         

WRSTJF15    Region PROD5 192.168.66.6:1038 is connected to send data           

WRSTJF15    Region A04SOLVD 192.168.66.4:2225 is connected to send data        

WRSTJF15    Region PROD17 192.168.66.31:2095 is connected to send commands     

WRSTJF16    JVM Total Memory: 44038656 bytes,  Free Memory 25343656 bytes      

WRST0098 ReportCenter Function Test completed with no errors or warnings.      

** END OF DELIVERED MESSAGES **                                               

Do not perform this test repeatedly at short intervals. Like any application, if the Java Task is busy responding to repeated
status commands, it will have less resources for its normal processing.

ReportCenter Java Task Termination

The ReportCenter Java Task terminates when it detects a known, fatal condition that prevents it from processing. Usually,
these are database or system-related conditions. ReportCenter terminates to avoid wasting resources on repeated and
unsuccessful database connection attempts.

Following are some commonly detected conditions. Rectify the condition, and start the task again.

• DBMS (DB2 subsystem or Datacom MUF) is not active.
• ReportCenter database is not defined correctly or is inaccessible.
• Insufficient DBMS system resources, such as buffers, are available.
• Required component such as RRS or the Datacom Server is not active.
• User ID is not permitted to access database.
• RRS security setup errors are encountered.
• JDBC driver setup errors are encountered.

Define the ReportCenter Java Task to Operations Management

You can consider defining the dependencies between the ReportCenter Java Task and its database and associated tasks
to your operations management software.

Database Scheduled Maintenance Times

You need to know your database scheduled maintenance times.

If the database is not available and any services are attempted, errors may appear in the Adaptor001.log and NetMaster
Activity log. ReportCenter tries every 10 or 15 minutes to establish the connections, and eventually the Java task may
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terminate. Similar errors may occur if there are any service interruptions to the sockets interface, such as a restart of the
z/OS TCP/IP stack.

We recommend the following:

• Do not schedule services to be produced during database maintenance times. Be aware of this when completing the
REPORTCENTER Customizer parameter group (/PARMS) for daily housekeeping, and weekly expiry run times.

• If database maintenance is going to take some extended time, shut down the ReportCenter Java Task. Bring them
both back up at the same time (the database first), using operations automation software to accomplish this.

When the Task is Not Running

When the ReportCenter Java Task is not running, the following occurs:

• Services do not run.If the task is not active at the specified time, any service scheduled to run through a timer does not
run. This includes the Scheduler service.

• Collected data is queued by data regions.
If data cannot be sent to its destination, a data region queues the data to send later when the connection to the task
recovers. To find out the queue depth, enter /DWS in the region.
Data regions store queued ReportCenter data in the VFS VSAM file. Usually, the file can store up to 99999 hourly
summary observations. Ensure that your VFS file has plenty of space in the primary extent.

Do not leave the task inactive for an extended period, unless this is unavoidable due to database outage. You do not lose
data simply because the ReportCenter Java Task is down; but if it is down for too long, you lose data.

Troubleshooting

Java Task Problems
This section describes possible problems with the Java task.

Does Not Start, JCL Error

Symptoms

Started task does not become active.

SYSLOG or JOBLOG contain JCL error.

Possible Causes

Incomplete ReportCenter implementation.

REPORTCENTER Customizer parameter group has not been actioned, or failed when it was last actioned.

HFS problems including filesystem not defined, full, not mounted, or insufficient file permissions.

Action

• Check the REPORTCENTER Customizer Ilog. This Customizer parameter group generates the JCL, batch, and
parameter files.
Ensure that this group is actioned before you start the Java Task. For more information about actioning this parameter
group, see Starting the ReportCenter Control Region.

• Ensure that you copied the generated JCL to your MVS PROCLIB data set.
• Check REPTEST Filesystem-related output (messages WRSTIN*, WRSTCO*, WRSTHF*) for HFS details.
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Does Start, No JCL Error

Symptoms

Started task does not become active.

No JCL error message on the SYSLOG or JOBLOG.

No Java Task log is written.

Possible Causes

Security problems such as started task not defined to RACF/ACF2, OMVS segment setup incorrect, started task not
allowed to execute BPXBATCH.

Java product implementation errors, USS environment errors.

Action

• Check the SYSLOG at the time the Java Task started and stopped.
• Check the Java Task JOBLOG.
• Check REPTEST task-related messages (messages WRSTJF*). This produces errors about the inactive task, but

should still display environment variable values, STDERR, and STDOUT text.
If it does not, browse the STDERR and STDOUT files manually.
Specific Causes

If the STDERR file contains an error similar to the following:

…/adaptor/Adaptor.bat 1: FSUM7351 not found

the z/OS Java product is not installed or is installed but cannot be found.

From OMVS, navigate to the Java /bin directory and enter the following command to verify whether a z/OS Java product is
installed:

java -version

You should see output similar to the following:

java version "1.4.2"  

Java(TM) 2 Runtime Environment, Standard Edition (build 1.4.2) 

Classic VM (build 1.4.2, J2RE 1.4.2 IBM z/OS Persistent Reusable VM build cm142ifx-20070813 (SR9a) (JIT

 enabled: jitc))  

If Java is correctly installed, review the Java path you entered in the REPORTCENTER Customizer parameter group.

Starts, but Comes Down After a Short Time

Symptoms

Java Task becomes active, a Java Task log is written, but the task always fails shortly afterwards.

Possible Causes

The Timeframe and Prompt Generator services run immediately at task startup, and problems discovered at the first
database access most frequently cause this situation.

DB2 subsystem not active
Incorrect DB2 security setup.
JDBC implementation incorrect.
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NOTE
This condition can happen to a working system if JDBC maintenance is applied, and the corequisite
JDBC profile regenerations and rebinds are forgotten.

RRS security setup incorrect.
DB2 sections of the /REPORTCENTER parameter group incorrectly completed.

Datacom/AD
Datacom MUF address space not active.
Datacom Server (JDBC) address space not active.
Datacom product installation incorrect.
Datacom Common Services prerequisites incorrect.
ReportCenter database setup incorrect.
Datacom sections of the /REPORTCENTER parameter group incorrectly completed.
Java or USS Environment problems.
Incorrectly generated CLASSPATH.

Action

• Review the Java Task log. Usually this situation produces error messages such as SQL error codes indicating security
or database problems.

• For more information about common DB2 and Datacom errors, see the DB2 and Datacom/AD sections.
• Review the SYSLOG at the time task started and terminated.
• Review the Java Task JOBLOG.
• Ensure that the JDBC DBRMs have been rebound after DB2 maintenance.
• Review the REPTEST task-related messages (messages WRSTJF*).

These messages show environment variable values, and STDERR and STDOUT text.

Specific Causes

If the following message appears in the ReportCenter Java Task log:

Cannot establish database connection. Message: DB2SQLJConnection error in native method: constructor:  RRS

 "IDENTIFY" failed using DB2 system:D…

Proceed as follows, according to the REASON code:

• If the REASON code is 00f30012, verify that the DB2 subsystem has started.
• If the REASON code is 00f30049, verify that the statements in the supplied CC2DSAMP(WRBD2GRA) member have

run.
• If the REASON code is 00f30091, verify that RRS/MVS has started.

NOTE
If RRS is recycled, you must recycle DB2; therefore, you must recycle the ReportCenter Java Task when
your DB2 subsystem is recycled.

Was Running, but Suddenly Terminates

Symptoms

Started task is active and processing, but unexpectedly terminates.

Possible Causes

Deliberate
If the Java Task detects an external condition that is difficult to recover from, it terminates. Such conditions include
problems with database access, security, database resource shortages, and so on.
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If these problems are present when the Java Task starts, it terminates immediately and this situation is
indistinguishable from the one above. However, the task can also process correctly for a long time, before
an unrecoverable condition appears. The database or DBMS being shut down is a frequent cause of such a
condition.

Accidental
The task abends on the USS side - running out of Java storage, uncaught Java exceptions, JVM heap damage,
and so on.
The task abends on the MVS side - 0CX abends in DB2 or LE modules.

Action

• Check the Java Task log. If the Java Task deliberately terminates, it always writes a terminating … message to its log,
with the contributing error details.
For more information about common DB2 and Datacom errors, see the DB2 and Datacom sections.

• If there are no errors on the log and it stops in the middle of a task, this indicates an involuntary abend. Check the
SDSF JOBLOG for the Java Task and the SYSLOG at the time of the STC termination for an MVS abend messages

• If there are no JOBLOG or SYSLOG errors, the REPTEST task-related messages (messages WRSTJF*) should show
STDERR and STDOUT text. If there has been an abend or dump on the USS side, there is usually a message in either
of these.

Resource Usage Problems
This section describes possible problems with resource use.

CPU Usage

Symptoms

An address space uses what you consider to be too much CPU.

Possible Causes

The DBMS has the largest CPU requirements of all of the ReportCenter components.

DBMS and database tuning are specialist and complex topics. Technical Support will provide a plan and work with you to
assess and reduce the resource resources of your overall ReportCenter environment.

When you contact Technical Support about any CPU usage problem, please provide answers to the following:

• Is the CPU usage only high when you are viewing large reports? If so, you may be missing some essential APARs in
this area.

• What specific metric are you looking at? CPU seconds? CPU%? MIPS?
• What tool are you using to monitor CPU?
• Over what timeframe? How long have you been monitoring?
• What may be a more acceptable range of values?
• When is the CPU thought to be too high? Is there an hourly or daily pattern to the CPU usage? Spikes? When? Long

periods of high usage? When? If possible, provide a report of the CPU usage over a period of at least a few days.
• Has ReportCenter always used this amount of CPU, or is it growing?
• Do you have an extremely large database? For example, while different sites have different requirements, fact tables

with tens of millions of rows is considered extremely large.
Use the REPTEST DB command from OCS, to list the database table sizes as at the last Java Task restart.

• How powerful is this LPAR?
• Do you have any Strobe or similar application monitor reports?
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JVM Heap Storage

Symptoms

Related error messages in STDERR or STDOUT, possible task termination.

Related error messages in Java Task log.

Related error messages on generated report output page.

Possible Causes

Insufficient JVM heap size specified by the Java Task.

Insufficient LE buffer or storage allocations. Much JVM storage is allocated from LE storage.

JVM incorrectly freeing or reusing storage.

Action

• Check the generated Adaptor.bat HFS file. This shows the initial and maximum heap size specifications on the Java
command. These are specified as -ms?M and -mx?M.

• Check the WRCALL23 TASKNAME JVM Memory In Use … messages from the NM Activity log, for the 24 hours
immediately preceeding the problem. These messages are issued every 30 minutes; there will be only 48.
You can change the initial and maximum JVM heap sizes used by the ReportCenter Java Task by updating the
ReportCenter Customizer parameter group. The default maximum is 256 MB.
z/OS Java storage usage and garbage collection is a complex area, much affected by environmental factors. Only
change the default values on the recommendation of your systems programming or tuning staff.

Db2 Problems
This section describes possible problems with Db2.

Database Connection Cannot Be Established

Symptom:

I see the following message in the ReportCenter Java Task log:

Cannot establish database connection. Message: DB2SQLJConnection error in native method: constructor:

RRS "IDENTIFY" failed using Db2 system:D…

Solution:

Proceed as follows, according to the REASON code:

• If the REASON code is 00f30012, verify that the Db2 subsystem has started.
• If the REASON code is 00f30049, verify that the statements in the supplied CC2DSAMP(WRBD2GRA) member have

run.
• If the REASON code is 00f30091, verify that RRS/MVS has started.

NOTE
If RRS is recycled, recycle Db2. When your Db2 subsystem is recycled, recycle the ReportCenter Java Task.

Database Connection Cannot Be Established -- No Suitable SQLJ/JDBC Driver
Symptom:

I see the following message in the ReportCenter Java Task log:
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Cannot establish database connection. Message: No suitable driver…

Solution:

Ensure that you have implemented the REPORTCENTER parameter group in the ReportCenter control region correctly.
Ensure that the parameter group is correct in terms of the HFS path for DB2 JDBC classes and the DB2 subsystem
location name, for example:

 REPORTCENTER - ReportCenter Control Region 

                                                                             

 DB2 Database and JDBC information: (Get these values from your DB2 DBA)     

                                                                             

      JDBC Driver Name .............. ibm.sql.DB2Driver                      

                                                                             

      JDBC Class File (eg. /usr/lpp/db2/db2710/classes/db2j2classes.zip )    

          /sys/usr/lpp/db2/db2710/classes/db2j2classes.zip                   

                                                                             

      JDBC DLL Directory (eg. /usr/lpp/db2/db2710/lib )                      

          /sys/usr/lpp/db2/db2710/lib                                        

                                                                             

      JDBC Properties File                                                   

        (eg. /usr/lpp/db2/db2710/classes/db2sqljjdbc.properties )            

          /sys/usr/lpp/db2/db2710/classes/db2sqljjdbc.properties             

                                                                             

Carry this information through to the last five lines of the Adaptor.ini file as follows:

For the Legacy Driver

WebReportsDB2JDBC.driver=ibm.sql.DB2Driver

WebReportsDB2JDBC.url=jdbc:db2os390:

WebReportsDB2JDBC.SQLType=DB2

For the Universal Driver using Type 2 Connectivity

WebReports.driver=com.ibm.db2.jcc.DB2Driver

WebReports.url=jdbc:db2:Db2LocationName

WebReports.SQLType=DB2

For the Universal Driver using Type 4 Connectivity

WebReports.driver=com.ibm.db2.jcc.DB2Driver

WebReports.url=jdbc:db2://Ipaddress:port/Db2LocationName

WebReports.user=user

WebReports.password=password

WebReports.SQLType=DB2

Database Information Cannot Be Retrieved

Symptom:
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I see the following message in the ReportCenter Java Task log:

Cannot get database information: DB2JDBCCursor Received Error in Method prepare:SQLCODE==> -551

SQLSTATE ==> 42501 Error Tokens ==> <<DB2 6.1 ANSI SQLJ-0/

JDBC 1.0>> jsname SELECT SYSIBM.SYSxxxxxx     com.ca.syd.utils.datawarehouse.ExpiryService.009

Solution:

Ensure that you have run the statements in the supplied CC2DSAMP(WRBD2GRA) member.

Key Range Does Not Exist

Symptom:

I see the following message in the ReportCenter Java Task log:

Key range for table database-table-name does not exist

Solution:

Review the following points, and take appropriate action:

• In the db2sqljjdbc.properties file, ensure that your DB2 subsystem name is specified correctly.
If you find a problem, correct the file. Rerun the db2genJDBC utility and the DSNTJJCL job to recreate and rebind the
DBRMs.

• In the output of the WRDB2CRE job, ensure that no errors were encountered, and that all table spaces, tables, and
indexes are created correctly.

• The DB2 subsystem that contains your ReportCenter databases has been brought down while you have been
collecting data. Restart the ReportCenter Java Task so that new database connections can be obtained.

Datacom/AD Problems
This section describes possible problems with Datacom/AD.

Datacom Server Job Fails with Message DSV00026E

The Datacom Server job or started task fails with a condition code of 16, and the following message is displayed:

DSV00026E-Database open failure. Server initialization ended

This occurs if you start Datacom Server before the Datacom/AD MUF is started or before the MUF has finished initializing.

Verify that the Datacom/AD MUF has started. Wait a short time, and then resubmit the Datacom Server job.

Datacom Server Job Fails with Message DSV00028E

The Datacom Server job or started task fails with the following message:

DSV00028E - Server ended, CCI failure in function: CCIRECV.1

This is caused by a duplicate APPLID value in the Datacom Server input parameters.

APPLID is a unique value that identifies the server job to CCI. This must be unique in the CCI system, and that depends
upon your CCI environment.

This occurs where multiple Datacom Server jobs are in use.
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NOTE
For information about how to resolve this situation, contact Technical Support.

Datacom Server Job Fails with Message DSV00092E

The Datacom Server job or started task fails with the following message:

DSV00092E-Duplicate SERVERNAME entered

This is caused by an error with Datacom Server input parameters -- either SERVERNAME is duplicated, or both
SERVERNAME and APPLID are duplicated.

SERVERNAME must be different for every copy of Datacom Server that is running.

APPLID is a unique value that identifies the server job to CCI. This value must be unique in the CCI system, and that
depends upon your CCI environment.

This problem occurs only where multiple Datacom Server jobs are in use.

NOTE
For information about how to resolve this situation, contact Technical Support.

ReportCenter Java Task with Return Code 0137

ReportCenter Java Task terminates with return code 0137.

Syslog message CAICCI API ROUTINE FRR.

This may happen intermittently. To correct the problem:

• Ensure that you are running Common Components and Services 2.2, SP03 or above.
• If you are running Common Components and Services 2.2, SP03, obtain and apply the following POST SP03 HYPER

FIXES: QO28980, QO28981, QO28982, QO28990, QO28996, QO29001, QO29004, QO29672, QO30518, QO30507,
QO30510, QO30460, and PIB QI29627.

The Datacom Server job is down and no database connection is possible.

Resubmit the Datacom Server job, and then restart the ReportCenter Java Task.

Miscellaneous Problems
This section describes other possible problems.

Incorrect Time and Date

If the time and date stamps reported in the ReportCenter Java Task log (or any other time and date stamps generated by
ReportCenter) are offset from your local time by a few hours, it is likely that the UNIX System Services time zone variable
is not set correctly.

ReportCenter determines the current time and date by using the system clock and the TZ (time zone) environment
variable in USS. The TZ environment variable specifies the offset between your local time and Coordinated Universal
Time (UTC) (also known as Greenwich Mean Time (GMT)).

NOTE
The ReportCenter Java Task ignores the value specified in the user.timezone Java environment variable.

The time zone actually used by the ReportCenter Java Task appears at the start of the Java Task log.

 1851



 Netmaster® Shared Content Library 12.2

The value for TZ is in the /etc/profile USS file. Your systems programmer updates this value to specify the time zone
where your z/OS system is located. The default entry is TZ=EST5EDT.

NOTE
For information about how to specify a value for TZ, see IBM's Unix System Services Command Reference.

If the ReportCenter Java Task reports the wrong time or schedules its activities at the wrong time, check this variable and
ask your systems programmer to set it to the correct value for your location. If it is not possible to have the value changed,
you can override it by specifying a value in the prefix2/nm/reporter/usr/adaptor/Adaptor.ini ReportCenter Java Task control
file. In the section headed [Adaptor] add a line with “timezone=x”, where x is the timezone specification for your location.
You must restart the ReportCenter Java Task to bring the change into effect.

Example: GMT

TZ=GMT0

This is Greenwich Mean Time with 0 hours offset from UTC and no adjustment for daylight saving in the summer.

Example: EST

TZ=EST5EDT

This is Eastern (American) Standard Time, which is 5 hours behind UTC. In the summer, Eastern Daylight Time (EDT) is
used. For daylight saving, the default amount (1 hour), the default start date (the last Sunday of March), and the default
end date (the last Sunday of October) are used.

Example: ACT

TZ=ACT-09:30ACDT-10:30:00,M10.5.0,M3.5.0

This is Australian Central Time, which is 9.5 hours ahead of UTC. In the summer, Australian Central Daylight Time
(ACDT) is used, which is 10.5 hours ahead of GMT. M10.5.0 indicates that daylight saving starts on the last Sunday of
October (10 indicates the tenth month, 5 indicates the last week of the month, and 0 indicates Sunday). M3.5.0 indicates
that daylight saving ends on the last Sunday of March.

Out of HFS Space

Running out of space in a ReportCenter HFS can have a variety of symptoms, depending on the file and operation that
encountered the condition. Symptoms range from none at all-the Java Task just hangs-to error messages.

To see how much space is available in a file system, use one of the following commands:

• ishell and the U action code
• OMVS and the df -P /?your_ReportCenter_directory command.

Contact your UNIX System Services administrator who may need to do the following:

1. Stop the Java Task.
2. Unmount the HFS file system that runs out of space.
3. Reorganize or expand the file system.
4. Remount the file system.
5. Start the Java Task.

/DWS Display Shows Red

Sometimes, when you issue the /dws command, you notice that the following is displayed in RED:
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CM31                          0      0      0       0      0

Issue the CHK command; if this does not bring it into OK (GREEN) status, then issue the RCY command.

If the RCY command has no effect, the connection between the database and the ReportCenter Java Task may be
broken. This problem occurs if the database is brought down or the Warehouse service (or any other service) did not
connect at initialization. From OCS, run the command REPTEST and check for any errors.

You can also verify this problem by reviewing the Adaptorxxx.log. Check for the following:

Port sharing protocol WAREHOUSE not supported by this Adaptor, cannot service Connection ID 60 to at 141.202.200.72:2101

You may see the following messages at initialization:

**************************************

Cannot establish database connection.

**************************************

To correct this problem, ensure that the database and all prerequisite and corequisite tasks are running, then cancel and
restart the ReportCenter Java Task. Review the Adaptorxxx.log on startup to verify that proper connection is made. When
the socket is open for connection, reissue the CHK command and the /DWS service should go into the OK (green) state.

Information to Provide to Technical Support
If you contact Technical Support, please provide the following information with your initial call. You may then be asked to
collect more diagnostic data, depending on the problem type.

• The NetMaster Products running in the ReportCenter Control Region. Provide names, versions, and maintenance
• The type of database ReportCenter is using. Provide DBMS, version, and maintenance. For example, DB2 Version 8,

DB2 Version 7, Datacom/AD Version 10 SP02, Datacom/AD Version 10 SP04, Datacom/AD r11 SP02.
• Output from the REPTEST command on the Control Region.
• The number of different Data Feed regions sending data to ReportCenter.
• Whether you are a new, existing, or migrating ReportCenter user.

How To Collect Diagnostic Data
This section is common to all problems. It explains how to collect the diagnostic data required by the other tasks.

No single problem requires all of this data. Collect only what is required by your specific problem or what is requested by
Technical Support.

WARNING
Ensure that all information and diagnostic data that you provide to Technical Support is collected from the same
incident.

CA NetMaster Products

To collect diagnostic data from CA NetMaster products, use the OCS ST command on the ReportCenter Control Region
or Data Region.

This shows what CA NetMaster products run in the region, their version or release, and their Service Pack levels.
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REPTEST Output

REPTEST is a self-test facility that verifies ReportCenter components.To run REPTEST, use the OCS command
REPTEST. This runs all component tests.

Place your cursor on any message number, and then press F1 (Help) for more information.

REPTEST ? displays the separate tests available.

To write the test output to the activity log, use SUB BLOG REPTEST.

To write the test output to a separate SYSOUT file, for printing or saving to a data set, use LOGSWAP; SUB BLOG
REPTEST; LOGSWAP
then manage the SYSOUT file using SDSF.

Java Task Log

You can view and troubleshoot the Java Task log from the 3270 interface. To do so, logon to TSO, and issue the following
OMVS command:

obrowse /?log_files_HFS_directory/nm/reporter/usr/logs/Adaptor001.log

To list your log files HFS directory, use OCS command REPTEST INST and look for the following message:

WRSTIN01    HFS Java Task logs: /u/users/abcde/nm/nm01 

Using obrowse displays the entire log file. This file can contain log data from many different runs of the Java Task. The
most recent run is at the end of the log.

A new run starts with lines similar to the following:

************************************************************

**** ReportCenter Log Number n                               

**** System initialised at 2007-Jul-31 19:41:25.449   

2007-Jul-06 00:26:32.726  Using timezone GMT-04:00, built from "tz=EST5EDT" 

2007-Jul-06 00:26:32.727  Starting ReportCenter Java Task; version nn.n 

To find the start of the latest run, browse the file, go to the end, and find (backwards) the first starting ReportCenter Java
task.

Java Code PTF Levels

Java code PTF levels appear near the top of the Java Task log. Find the start of the latest run and look for messages such
as the following:

adaptor.jar         PTF level is base (compile date 2006-Mar-31).

datawarehouse.jar   PTF level is base (compile date 2006-Jun-01). reportgenerator.jar PTF level is base

 (compile date 2006-May-31). reportservices.jar  PTF level is base (compile date 2006-May-31).

CA NetMaster Activity Log

Use the 3270 interface to view the CA NetMaster Activity log. To do so use one of the following options:

• To view the Java Task log from the 3270, logon to TSO, and issue the following OMVS command:type command $LOG
at the Command prompt

• Use PF7 from OCS.
• Use option =H.L.
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NOTE

• You can also type HELP from the log. For more information, see Using.
• Do not confuse the CA NetMaster activity log with the Java Task log. They are produced by different address

spaces, and are logically and physically different.

REPORTCENTER Customizer ILog

The REPORTCENTER Customizer Ilog can be viewed only from the 3270.

To view the REPORTCENTER Customizer Ilog

1. From the ReportCenter control region, enter /PARMS.
The Customizer : Parameter Groups menu appears.

2. Enter command L (=ILog) next to the following line in the INTERFACES section:

$WR REPORTCENTER  ReportCenter Control Region

The Customizer : Initialization Log appears.

3. Enter command S (=Message Help) next to any message.

NOTE
Do not confuse the CA NetMaster activity log with the ReportCenter Customizer ILog. They are both produced
by the CA NetMaster region, and messages that appear on one may also appear on the other; however, only the
ILog contains the complete details of what happens when the ReportCenter parameter group performs its work.

DB2 Version

You can obtain the DB2 version from your DB2 Database Administrator.

CA Datacom/AD Version and Maintenance

The Datacom version is dispayed on the Datacom MUF JOBLOG.

Look for message DB00215I.

Example: Display CA Datacom/AD Version

DB00215I - CA DATACOM/DB SYSTEM VERSION: 10.0 AT SERVICE PACK: AD04

DB00215I - Advantage CA Datacom/DB Database r11 at service pack: SP02

Display STDOUT and STDERR HFS Files

The REPTEST command lists the initial content of the STDOUT and STDERR HFS files if they exist, and if the CA
NetMaster region can read them. If you do not want all of the REPTEST output, use OCS command REPTEST STC and
look for message numbers WRSTJF03 and WRSTJF13.

Example: STDOUT and STDERR HFS Files

WRSTJF03 Job DENMX2JV produced the following STDOUT output:

WRSTJF03    * DENMX2JV NetMaster ReportCenter USS Environment Variable

WRSTJF03    * DENMX2JV PATH set to /bin:/sys/javatm2/v1r4m2/usr/lpp/ja

WRSTJF03    * DENMX2JV LIBPATH set to /lib:/sys/usr/lpp/db2/db2710/lib

WRSTJF03    * DENMX2JV STEPLIB set to DB2.DB2710.SDSNEXIT:DB2.DB2710.S

WRSTJF03    * DENMX2JV DB2SQLJPROPERTIES set to /sys/usr/lpp/db2/db271

WRSTJF03    * DENMX2JV LD_LIBRARY_PATH set to /sys/usr/lpp/db2/db2710/
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WRSTJF13    Job DENMX2JV produced the following STDERR output:       

WRSTJF13    * java version "1.4.2"                                   

WRSTJF13    * Java(TM) 2 Runtime Environment, Standard Edition (build

WRSTJF13    * Classic VM (build 1.4.2, J2RE 1.4.2 IBM z/OS Persistent

If this does not work, or you need to see the full contents of these files, log on to TSO, and use the following OMVS
commands:

obrowse /?runtime_control_files_HFS_directory/nm/reporter/usr/adaptor/stderr.txt

obrowse /?runtime_control_files_HFS_directory/nm/reporter/usr/adaptor/stderr.txt

To list your runtime control files HFS directory, use OCS command REPTEST INST and look for the following message:

WRSTIN01    HFS Working Data: /u/users/abcde/nm/nm01 

Contents of an HFS File

To display the contents of an HFS file, obtain the full path name of the file and use the TSO OMVS command obrowse.

List an HFS Directory

To list an HFS directory, you can issue some USS commands from OCS, if the CA NetMaster region is set up correctly.

Example: List HFS Directory

USS ls -l /?directory_pathnam

ReportCenter Implementation Worksheet
 

About the Implementation Worksheet

This worksheet lists some of the parameter values that you need to know to update the REPORTCENTER parameter
group in the ReportCenter control region.

The parameters included here are the ones that result from activities external to your NetMaster product. As you perform
the whole ReportCenter implementation process, you should fill in the values specific to your site, so that you can refer to
them when required.

Started Task Parameter

This parameter is the name of the Java Task started task chosen in Implementing UNIX System Services Authorization.
This name must be defined to your security system as a started task. The user ID associated with this name must also be
defined to your security system to permit OMVS access.

Item Description and Use

ReportCenter Java Task Name The MVS started task name of the ReportCenter Java Task.
This name is needed to generate the JCL and to monitor task
availability.
Default: NMJAVA
My Details:
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JDK Parameter

You obtain the value of this parameter from your mainframe Java installation, done in Implementing z/OS Mainframe Java.
If your Java product was already implemented, contact your systems programmer for the value of this parameter.

Item Description and Use

Java Directory Name The HFS directory path name of your IBM z/OS Java JDK
Command Directory. This is included in the PATH environment
variable for the ReportCenter Java Task.
Example: /usr/lpp/java/J1.4/bin
My Details:

 

DB2 Parameters

Your DB2 database administrator provides the values of these parameters, as they perform the tasks in Implementing
DB2 with ReportCenter.

Item Description and Use

ReportCenter DB2 Database Table Qualifier The table qualifier chosen when the ReportCenter DB2 database
was created, using the WRDB2CRE job. This name is needed to
customize the ReportCenter SQL statements. The ReportCenter
Java Task uses this name to qualify all table names in all SQL
statements.
Default: None
My Details:

DB2 Load Library Data Set Names The data set names of the DB2 SDSNEXIT, SDSNLOAD, and
SDSNLOD2 load libraries. These load libraries contain executable
code used by DB2 JDBC. They are used to set the STEPLIB
environment variable for the ReportCenter Java Task.
Example:
SYS3.DB2810.SDSNEXIT
SYS3.DB2810.SDSNLOAD
SYS3.DB2810.SDSNLOD2
My Details:
 
 
 

DB2 JDBC Class File Directory or File Name The HFS path name of the zip file (Legacy Driver) or directory
(Universal Driver) that contains the DB2 JDBC Java classes.
This is included in the CLASSPATH specification for the
ReportCenter Java Task.
Example:
/usr/lpp/db2/db2710/classes/db2j2classes.zip (Legacy Driver)
/usr/lpp/db2/db2810/classes (Universal Driver)
/usr/lpp/db2/db2910/classes
My Details:
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DB2 JDBC DLL Directory Name The HFS directory path name of your DB2 JDBC DLL Directory.
This is included in the LIBPATH and LD_LIBRARY_PATH
environment variable for the ReportCenter Java Task.
Example: /usr/lpp/db2/db2810/lib
My Details:

DB2 JDBC Properties File Name The HFS path name of your DB2 JDBC properties file. This is
used to set the DB2SQLJPROPERTIES environment variable for
the ReportCenter Java Task.
Example: /usr/lpp/db2/db2810/classes/db2sqljjdbc.properties
My Details:
 

 

Datacom Parameters

You obtain the values of these parameters during your Datacom Server implementation, which is done in Implementing
Datacom/AD with ReportCenter.

You need these values in addition to the items on the Datacom/AD installation worksheet (in the Datacom/AD Installation
and Maintenance Guide).

Item Description and Use

Datacom JDBC DLL and Class Directory The path where the HFS modules reside. This path was specified
in the Datacom/AD installation jobs AX22MKD and AX23CSIU.
Default: None
My Details:

Datacom JDBC Server Name The value of the SERVERNAME parameter in the Datacom
Server startup JCL (see the sample WRDCMSVS job). The name
is used to construct the Datacom Server JDBC URL. Unless
directed otherwise, use the default value.
Default: NETMASTER
My Details:

Datacom JDBC Application ID The value of the APPLID parameter in the Datacom Server
startup JCL (see the sample WRDCMSVS job). The ID is used
to construct the Datacom Server JDBC URL. Unless directed
otherwise, use the default value.
Default: NETMASTER
My Details:

CCI System ID The CAICCI system ID of the system where the Datacom Server
runs. (This system is the same system where the ReportCenter
control region and Java Task run). This value is the SYSID name
specified in the CCIPARM member that the CAICCI startup
JCL uses. Contact the systems programmer who installed
the Common Components and Services CCI component for
this value. If you have sufficient authority, you can issue the F
ENF,DISPLAY,SYSID system command to get this value. This
system ID is used to construct the Datacom Server JDBC URL.
Default: None
My Details:

Hierarchical File System Considerations
Hierarchical file system (HFS) format files are standard for Java and UNIX System Services.
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ReportCenter is a z/OS-hosted, web-based reporting feature of your product that includes HFS SMP/E Target Libraries.

Installation and implementation of ReportCenter is optional, or may be done later after your product region has been set
up and you are familiar with its operation. You install the ReportCenter HFS code when you install ReportCenter.

Special authority levels, such as UNIX superuser, may be required for some steps in this task.

If you are unfamiliar with MVS HFS files, see IBM's UNIX System Services User's Guide for your version of z/OS.

Types of File System

UNIX System Services implements the following types of hierarchical file systems:

HFS
HFS (Hierarchical File System) is the original implementation for USS. Data is physically stored in VSAM files,
which are mounted to correspond to a certain directory path.

zFS
zFS (z/OS File System) is a newer implementation that can provide better performance and reliability, especially
in environments where the file system is shared across multiple z/OS systems.

NFS
NFS (Network File System) is an implementation that allows a file system to be shared across a network.

ReportCenter can use any of these implementations. For simplicity, the examples in this guide always refers to HFS; you
may substitute HFS with zFS or NFS.

Use an Existing File System

You may choose to install the ReportCenter code into a new or existing directory in an existing file system, for example:

/u/users/ca

/cai

/usr/lpp

If the directory does not exist, you must create it.

Use a New File System
If you do not want to install the ReportCenter code into one of your existing file systems, you must allocate a new physical
file system and mount it permanently.

Your UNIX Systems Services administrator can tell you what your HFS data set naming standards are and what mount
point to use for the new file system.

For more information about how to allocate and mount a file system, see IBM's UNIX System Services Planning guide.

Allocate the File System

Use the following sample JCL code as a guide to allocate a file system:

//*-------------------------------------------------------------------*

//*         ALLOCATE THE HFS                                          *

//*-------------------------------------------------------------------*

//ALLOC    EXEC PGM=IEFBR14

//HFS      DD DSN=?HFSQUAL.NETMASTR.HFS,

//            DISP=(NEW,CATLG,DELETE),

//            DSNTYPE=HFS,
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//            ?VOL=SER=XXXXXX or STORCLAS=X,MGMTCLAS=X

//            SPACE=(CYL,(100,50,5)),DCB=DSORG=PO

Mount the File System

Use the following sample JCL code as a guide to temporarily mount a file system. The file system must be mounted read/
write on the system where your generated installation JCL will be run. You may also issue the mount command from
OMVS. See IBM's UNIX System Services documentation for details.

//*-------------------------------------------------------------------*

//*         MOUNT THE HFS TO MOUNTPOINT                               *

//*                                                                   *

//* Instructions: 1) Change ?HFSDSN to the name of the HFS file       *

//*                  that was allocated.                              *

//*                                                                   *

//*               2) Change /?cai to the mount point for your         *

//*                  installation                                     *

//*                                                                   *

//*               3) Update your BPXPARM to include the new mount     *

//*                  point.                                           *

//*                                                                   *

//*-------------------------------------------------------------------*

//MOUNTHFS EXEC PGM=IKJEFT01,REGION=4096K,DYNAMNBR=50

//SYSTSPRT DD SYSOUT=*

//SYSTSOUT DD SYSOUT=*

//SYSTSIN  DD *

 MOUNT FILESYSTEM('?HFSDSN') +

       TYPE(HFS) MODE(RDWR) +

       MOUNTPOINT('/?cai')

/*

Mount the File System Permanently

This file system only remains mounted until the next initial program load (IPL). To permanently mount this file system,
you must update your PARMLIB BPXPRMxx member to include the mount point so subsequent IPLs mount the HFS
automatically.

Prepare to Install the HFS code
When you have a new or existing file system to use and you know what directory path name to use for the ReportCenter
HFS files, you should review these common considerations with your UNIX Systems Services administrator.

Authorities Required

The SMP/E user who will be submitting the generated installation JCL for ReportCenter must have write access to the
path name.

In addition, the SMP/E program name (not the name of the submitting user) must be defined to the security class
BPX.SUPERUSER before any SMP/E installation or maintenance can be done. This ensures that SMP/E always has
sufficient file system access, irrespective of who runs the SMP/E jobs.

See IBM's SMP/E for z/OS and OS/390 User's Guide for more information.
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Shared Mount Points

The file system must be mounted read/write on the same system where your generated installation JCL will be run. This is
so SMP/E can create the SMP/E target library.

A ReportCenter control region needs at least read and execute access to the code in this file system. If such a region
is on a different system, this file access may be accomplished by methods such as mounting the file system as read
accessible from multiple systems or copying the target library files to a runtime directory. This depends on your specific
configuration and code management standards.

ReportCenter data regions do not access the ReportCenter HFS files.

Directories and Files Created

The generated installation JCL for ReportCenter creates and runs a shell script named C2DMKDR. This script creates
various subdirectories starting with nm/reporter/wr76 under your path name.

For example, if your path name is /u/users, the JCL creates directories including:

/u/users/nm/reporter/wr<dellevel>/classes

/u/users/nm/reporter/wr<dellevel>/cntl

…

During the installation of ReportCenter, the access permissions for the individual files are set at 775 for executable files
and 664 for nonexecutable files.

NOTE
For more information about setting and changing HFS file permissions, see IBM's UNIX System Services User's
Guide and UNIX System Services Command Reference.

Future HFS Requirements

The file system that you specify here is for the SMP/E target libraries. ReportCenter also requires HFS directories for its
user data. These are specified separately during ReportCenter implementation and are not part of installation.

ReportCenter user data can share the physical file system used for this SMP/E target libraries, or use separate file
systems. If you eventually want to have both ReportCenter SMP/E and user data on this file system, take this into account
when deciding the file size and mount point.

Review Space Usage
To see how much free space remains in your HFS file system and what percentage of its capacity has been used, use the
following OMVS command:

df -P mount-point

where mount-point is the mount point of your file system (for example, /u/users/nm/). A response similar to the following
appears:

Filesystem 512-blocks Used Available Capacity Mounted on
OMVSGRP.ABC.SYS4.HFS 432000 314368 117232 73% /u/users/nm

HFS Directory Structure
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ReportCenter Path Names

ReportCenter uses HFS to store files that include the following:

• SMP/E Target Libraries -- program code, definitions, control files, and so on
• Working data such as report schedule definitions
• Log files

ReportCenter path names have the following format:

 ?iia prefix/nm/reporter/wr<dellevel>/classes/... 

 ?iia prefix/nm/reporter/wr<dellevel>/cntl/...                  ?iia prefix/nm/reporter/wr<dellevel>/

datacom/...           ?iia prefix/nm/reporter/wr<dellevel>/reports/common/...            ?iia prefix/nm/

reporter/wr<dellevel>/reports/common/images/...?iia prefix/nm/reporter/wr<dellevel>/reports/definitions/...

     ?ics_prefix2/nm/reporter/usr/adaptor/...            ?ics_prefix2/nm/reporter/usr/prompts/...          

  ?ics_prefix2/nm/reporter/usr/schedules/...          ?ics_prefix3/nm/reporter/usr/logs/...               ?

ics_prefix4/nm/reporter/usr/output/... 

?iia_prefix
Specifies the HFS directory path name entered when you install ReportCenter.

/nm/reporter/wr76
Identifies system data, specifically SMP/E Target libraries. The value is constant. These subdirectories were
created by SMP/E and contain files installed and maintained by SMP/E.

?ics_prefixn
Specifies the value entered in the REPORTCENTER Customizer parameter group on the ReportCenter control
region.

NOTE
You can use the same value for all ICS HFS prefixes if necessary. This section describes what kinds of
files are stored under each of the prefixes.

/nm/reporter/usr
Identifies user data. The value is constant. The ReportCenter control region creates these subdirectories, which
contain files generated by the ReportCenter control region and the ReportCenter Java Task.

SMP/E Target Libraries

The SMP/E target libraries include the following files:

…/nm/reporter/wr76/cntl/*.*
Control file templates

…/nm/reporter/wr76/classes/*.*
Executable Java code

…/nm/reporter/wr76/datacom/*.*
Common Components and Services CAICCI modules for 31-bit Java JDK and 64-bit Java JDK

NOTE
?iia_prefix prefixes these path names.

Working Data

The working data is in the following files:

.../nm/reporter/usr/adaptor/Adaptor.bat
Customized .bat file executed by ReportCenter Java Task
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.../nm/reporter/usr/adaptor/Adaptor.ini
Customized initialization parameters for ReportCenter Java Task

.../nm/reporter/usr/adaptor/stderr.txt
ReportCenter Java Task USS standard error output

.../nm/reporter/usr/adaptor/stdout.txt
ReportCenter Java Task USS standard output

…/nm/reporter/usr/schedules/report-name/file-subdirectory-prefix/report.pty
Schedule log

…/nm/reporter/usr/schedules/report-name/file-subdirectory-prefix/report.sched
Schedule details

where file-subdirectory-prefix is the ID of the user that scheduled the report concatenated with an internally generated
identifier.

NOTE
These path names are all prefixed by ?ics_prefix2. The total size of the files under this prefix is usually very
small.

Logs

The ReportCenter Java Task logs are in the following files:

…/nm/reporter/usr/logs/AdaptorNNN.log

NOTE
These path names are all prefixed by ?ics_prefix3. The total size of the files under this prefix depends on your
log file specifications. They will not grow indefinitely-once the maximum log size and number has been reached,
the files are reused.

Specify the Number and Size of Log Files

The log files are controlled by the following keywords in the Adaptor.ini file.

maxNumberOfLogs=3

switchLogWhenSize=9999

This example specifies that three separate log files are created and cycled around (max is nine), and the maximum size of
each log is 9999K.

In this example (the default), Adaptor001.log is created, when it gets to 9999K it switches to Adaptor002.log, and so on. If
a log exists, it is overwritten.

Access HFS Files

In operation, the ReportCenter control region and the ReportCenter Java Task access all the necessary HFS files. In
some special cases, you may need to access the ReportCenter HFS files manually. You can use any of the standard IBM
OMVS functions, such as OBROWSE or OEDIT, to do so.

Examine the ReportCenter Java Task Log Files

To examine the complete ReportCenter Java Task logs, look at all AdaptorNNN.log files in directory ?ics_prefix3/nm/
reporter/usr/logs/...

Adaptor001.log is the current log, and the file with the highest number is the oldest.
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If you are asked to forward your ReportCenter Java Task log files to Technical Support, transfer the entire contents of the
?ics_prefix3/nm/reporter/usr/logs/... directory as text, in zipped format.

Directory ?ics_prefix3/nm/reporter/usr/logs/... also contains status files written by the scheduled ReportCenter
services. These files contain the last run status of the service. The filenames are SERVICENAME.log, for example,
AGGREGATION.log.

Update the ReportCenter Java Task Initialization Parameters

The initialization parameters used by the ReportCenter Java Task are stored in the .../nm/reporter/usr/adaptor/Adaptor.ini
file.

They are customized to reflect your input, the first time you update and action the REPORTCENTER Customizer
parameter group on the ReportCenter control region.

If you want a greater level of customization, such as service timers or data retention rules, you can update this file
manually.

Be careful, as errors can cause malfunctions in the ReportCenter Java Task. Make a backup copy of this file before you
modify it.

You must then restart the ReportCenter Java Task to pick up your modified parameters.

Next time the REPORTCENTER parameter group is applied (for example, at ReportCenter control region startup), it will
not override your manual updates. The parameter group only regenerates this file if the file is not customized.

To regenerate the file

1. Make a copy of your customized file.
2. Delete your customized file from .../nm/reporter/usr/adaptor/.
3. Apply the REPORTCENTER parameter group by pressing F6 (Action).
4. Customize the newly generated file again.

WARNING
Never alter any files in any of the .../wr76/... directories. These files are maintained by SMP. Modifying these files
can cause product malfunction. Changes made to these files will be lost after SMP/E maintenance.

Database Structure
During implementation, you created a database based on the supplied data model.

ReportCenter accesses the data in this database by using a JDBC connection. You can also use any ODBC or native
database product to access the data from outside of ReportCenter. To view the JDBC connection details for your
database, refer to the REPORTCENTER parameter group in the NetMaster Customizer. Enter /PARMS at the Command
prompt to display the parameter groups.

The same data model is used for DB2 and Datacom/AD.

The data model uses a classic data warehousing snowflake schema with non-application specific design including large,
central fact tables, and a generic resource dimension table.

The data model has the following tables:

PerformanceAgent Table
Stores the details of performance agents sending data to the data warehouse. There is one row per agent.

Resource Table
Stores the details of an individual monitored resource. The column usage varies with the resource class. There is
one row per monitored resource.
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NumericFact Table
Stores numeric fact data for counter and gauge attributes.

Timeframe Table
Provides DBMS-independent time frame handling. Used as an internal worktable.

Attribute Table
Contains one row for every reported or monitored attribute.

Keyrange Table
Controls the generation of dimension table keys. Used as an internal worktable.

EnumeratedFact Table
Stores character fact data for enumerated attributes such as NETSTATUS and PUSTATUS.

Period Table
Used in conjunction with the Timeframe table to provide data retrieval based on an DBMS-independent time
frame.

The database tables and their relationships are shown in the following diagram. A fact table always joins to the
Attribute, Period, and Resource tables, as indicated by the keyed connections. The Resource table further joins to the
PerformanceAgent table.
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Resource Table
The use of the columns in the Resource table is dependent on the resource class. For all classes, the resource is an
automatically generated key.

Address Space

The following table shows the column usage for an IP application address space:

Column Value

Rclass IPASM

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Sysplex name

Rlevel1 System name

Rlevel2  

Rlevel3  

Ridentifier Address space name

Rsubelement  

Raddress  

Rrelated1  

Rrelated2  

Communications Storage Manager

The following table shows the column usage for a CSM:

Column Value

Rclass IPCSMM

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Sysplex name

Rlevel1 System name

Rlevel2  

Rlevel3  

Ridentifier CSM

Rsubelement Task name: (ALL), VTAM, stack, or user ID

Raddress  

Rrelated1  

Rrelated2  
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Enterprise Extender

The following table shows the column usage for an Enterprise Extender:

Column Value

Rclass IPEEM

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Sysplex name

Rlevel1 System name

Rlevel2  

Rlevel3  

Ridentifier EE

Rsubelement VIPA

Raddress  

Rrelated1  

Rrelated2  

File Transfer Event

The following table shows the column usage for a file transfer event:

Column Value

Rclass FTMON

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Sysplex name

Rlevel1 System name

Rlevel2 User

Rlevel3 File transfer task name

Ridentifier Source address

Rsubelement Target address

Raddress Address

Rrelated1 File transfer product

Rrelated2  

IP Node

The following table shows the column usage for an IP node:

Column Value

Rclass IPNMON

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Subnetwork

Rlevel1 System name

 1867



 Netmaster® Shared Content Library 12.2

Rlevel2  

Rlevel3  

Ridentifier Node identifier (name or address)

Rsubelement Null
Interface details
Card details
Adapter details

Raddress Node address

Rrelated1  

Rrelated2  

Open Systems Adapter

The following table shows the column usage for an Open Systems Adapter:

Column Value

Rclass IPOSAM

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Sysplex name

Rlevel1 System name

Rlevel2  

Rlevel3  

Ridentifier OSA device name

Rsubelement Ignore

Raddress z/OS CHPID

Rrelated1 OSA type: OSA2, EXPRESS, DIRECTEXPRESS

Rrelated2  

TCP/IP Stack

The following table shows the column usage for a TCP/IP stack:

Column Value

Rclass IPSTMON

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Sysplex name

Rlevel1 System name

Rlevel2  

Rlevel3  

Ridentifier Stack name
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Rsubelement Null
Application
Subnetwork
User

Raddress  

Rrelated1  

Rrelated2  

TCP/IP Stack Network Interface

The following table shows the column usage for a TCP/IP stack network interface:

Column Value

Rclass IPIFMON

RperformanceAgent Foreign key to NetMaster region

Rlevel0 Sysplex name

Rlevel1 System name

Rlevel2 Subnetwork

Rlevel3 Link (not device type)
Type (user-specified format)

Ridentifier Full host name

Rsubelement Link name (not device name)

Raddress Stack address

Rrelated1 z/OS CHPID

Rrelated2 Stack name

VIPA

The following table shows the column usage for a VIPA (Virtual IP Address):

Column Value

Rclass IPVIPAM

RperformanceAgent Foreign key to NetMaster region

Rlevel0  

Rlevel1  

Rlevel2  

Rlevel3  

Ridentifier IP Address

Rsubelement System-Stack (for example, XE22-TCPIP22), or
Port-XCFAddress (for example, 23-172.24.170.3)

Raddress  

Rrelated1 Local Interface Link Name
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Rrelated2  

Rdescription Type of VIPA, one of the following:
Sysplex Distributor VIPA
Application VIPA
Dynamic VIPA for takeover or takeback

Data Retention Rules
The default data retention rules are specified in the ReportCenter Java Task initialization file.

You can change the rules; however, you should:

• Use the default retention rules until you are familiar with ReportCenter and your own requirements.
• Be aware that expired data is deleted. There is no automatic backup or confirmation prompt.
• Back up the database regularly.
• For information about updating the ReportCenter Java Task parameters, see HFS Directory Structure.

Changes are picked up the next time the ReportCenter Java Task starts.

You need to have more than one retention rule.

NOTE
You can use the simulate=Y statement to test the retention rules. Deletions will not occur, but you can view the
totals in the ReportCenter Java Task log at the end of the Database Expiry Service process to see what would
have been deleted. To reinstate deletions, reset the statement to simulate=N.

Syntax

Data retention rules have the following format:

RetentionRulen = period-level.attribute-name.application-id.retention-days

n
Specifies a sequence number for the rule. Rules must be numbered sequentially, starting at 1.

period-level
Specifies HOURLY, DAILY, or MONTHLY. This value is the recording level of the rows covered by this rule. A
resource class or an attribute can have a different retention period for each period level. For example, hourly
TotalConnections data can be kept for one week, daily TotalConnections data can be kept for six months, and
monthly TotalConnections data can be kept for two years.

attribute-name
Specifies a valid attribute name or percentage, which means that this rule applies to the facts for any attribute that
does not appear in a more specific rule. For information about the attributes, see the attributedetails.txt file in the
SMP/E .../nm/reporter/wr76/reports/common/... Target Library directory.

application-id
Specifies an ID that organizes attributes into groups under a resource class. You can specify a resource class, a
comma-separated list of resource classes, or percentage to indicate all resource classes.

retention-days
Specifies an integer that indicates the number of days that the data is kept before being deleted.

Data that does not match any rule is retained forever.

Example: Application ID for file transfer management attributes is FTMON
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To find the application ID for an IP attribute

1. From a data region, enter the /MONATTR shortcut.
The Monitoring Attributes panel appears.

2. Enter SHOWALL to list all the attributes.
3. Enter S next to the required attribute.

The Attribute Application Controls panel appears, showing the application ID. Ignore the $ prefix in the displayed ID.

Example: Retain All Data for 93 Days

The following retention rule keeps the daily data for all attributes with the application ID IPCWMON for 93 days:

RetentionRule1=DAILY.%.IPCWMON.93

Example: Retain ConTotalBytes Data for 14 Days

The following retention rule keeps the hourly aggregated ConTotalBytes data for 14 days:

RetentionRule2=HOURLY.CONTOTALBYTES.IPCWMON.14

Example: Retain Data for 366 Days

The following retention rule keeps the daily aggregated data for classes FTMON, IPCWMON, IPFWMON, and IPTWMON
for 366 days:

RetentionRule3=DAILY.%.FTMON,IPCWMON,IPFWMON,IPTWMON.366

Example: Delete CSM Data

The following retention rule deletes the monthly aggregated data for any attributes from the communications storage
manager (CSM) monitor:

RetentionRule4=MONTHLY.%.IPCSMM.0

Db2 Administration
 

Optimize Query Performance

If report generation is slow, the most probable cause is Db2 performance. Environmental factors can affect Db2 query
response time adversely.

The performance of the same Db2 application can vary widely between different environments. The application program
cannot control or predict many factors that impact Db2 performance, no matter how good its internal practices.

These factors include but are not limited to the following:
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• Database size and data distribution
• Database reorganizations
• Physical CPU and DASD hardware capabilities
• Db2 catalog statistics
• Db2 subsystem activity
• Db2 and JDBC driver versions
• Db2 maintenance levels
• Db2 dynamic SQL parameters
• Db2 sort and work table characteristics
• Db2 buffer pool characteristics
• WLM (Workload Manager) performance enclaves and settings

Inefficient SQL query processing affects Db2 resource usage. The Db2 optimizer determines the access path for each
SQL query based on variable conditions including table sizes, column cardinalities, and physical CPU capacity.

Database Reorganizations

You can maximize ReportCenter performance by reorganizing your ReportCenter database at least once a week.

Testing has shown large decreases in service units resulting from database reorganization alone. The ReportCenter
database is volatile. New data is added hourly, and after the initial expiration period passes, data is deleted regularly.

Reorganization also reclaims space. Table data sets in large numbers of extents affect performance. Allocate a database
large enough for your needs.

Db2 Catalog Statistics

To ensure efficient usage in CPU time and I/O resources, you should run the RUNSTATS utility regularly and often.

The Db2 optimizer estimates the number of rows that are returned by every query predicate and uses these estimates
to determine the optimum query access path. Bad estimates lead to a sub-optimal access path requiring additional I/O
resources.

Accurate catalog statistics can maximize the likelihood of efficient data access. You should do the following:

• Run the RUNSTATS utility or equivalent (for example, BMCSTATS or PDASTATS) at least after every database
reorganization, and more frequently if possible.

• Include the INDEX(ALL) and UPDATE(ALL) options.

Reserve Free Space in Tablespaces and Indexes

You should monitor the free space in the tablespaces and indexes associated with the Db2 objects. Your Db2
administration team should be able to advise if you experience negative performance because of poor organization of
data and the lack of free space.

If there is a lack of free space, increase the free space parameters, and then reorganize the tablespace and index. If the
free space parameters are adequate, simply reorganize the tablespace and index. These actions result in the following
benefits:

• Improved row access because of the clustering of data
• More space for data resulting in fewer overflows
• Less frequent reorganization required because of fewer overflows and fragmentation
• Fewer index page splits and consequently more effective index access to data rows because of more space for index

entries
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Db2 Subsystem Activity

The Db2 CPU usage and response time is affected by the presence and operational characteristics of other databases in
the same Db2 subsystem, and other system activities. It is not accurate to compare, for example, the resource usage of
the same application running in dissimilar uncontrolled environments with different subsystem and system workloads.

Beware of comparing percentage of CPU usage and CPU time between systems with different processing power.

Db2 can make use of specialist WLM facilities such as SRB enclaves. Ensure that your WLM setup reflects your business
processing priorities.

ReportCenter does much of its database work in the background, and does not require the high priority and response
times of a traditional OLTP application, where end user response time depends on database response.

Db2 Maintenance Levels

IBM distributes Db2 performance enhancements through normal APAR and PTF maintenance. Ensure that you keep your
Db2 software, including the Db2 SQLJ/JDBC component, up to date.

Db2 Dynamic SQL Parameters

ReportCenter uses the JDBC API, which means that all SQL is dynamic.

There are several Db2 tuning parameters related to dynamic SQL performance, such as the CACHEDYN parameter and
the KEEPDYNAMIC bind option.

Use of these parameters must be evaluated by your DBA, taking into account your specific environment.

The effectiveness of dynamic SQL caching depends, among other things, on the mix of applications in the Db2
subsystem. Applications with large volumes of dynamic SQL requests can swamp the statement cache, to the detriment of
less active dynamic applications. Such caching also requires supporting buffer storage.

If your dynamic SQL cache resides in a data space, then there are related tuning variables to consider.

Db2 Sort Pools and Data Sets

ReportCenter charts and tables require the data to be sorted correctly, and many report queries involve extensive sorting.

The internal sorting of Db2 generally performs faster with a number of DSNDB07 data sets spread out on different
volumes (to eliminate contention and I/O wait), rather than with fewer, larger data sets. Do not use the default sort pool
sizes.

Use four to five data sets. Allocate the data sets with the same size for the most efficient sorting. Keep the data in the
primary space.

Define DSNDB07 in a separate buffer pool, and tune it specifically for sorting. Do not use BP0.

Make your sort pools as large as possible. Sorting efficiency increases with sort pool size. Large sort pools minimize the
use of a buffer pool or the DSNDB07 file. This reduction in external I/O improves performance.

Db2 Buffer Pools

Physical I/O requests are a major contributor to Db2 CPU usage. Large buffer pools minimize I/O.

Efficient buffer pools allocation to the Db2 objects ensures the following:

• Fewer I/O operations resulting in faster access to your data
• Reduced I/O contention with data and indexes
• Reduced sorting effort and time for work files for analytical queries
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If performance problems exist, discuss with your Db2 administration team to analyze the typical workloads for
ReportCenter, and customize the buffer pools to these requirements.

General buffer pool usage guidelines include the following:

• Using BP0 for everything impacts performance. Use BP0 only for the catalog and directory.
• The Db2 subsystem supports up to 80 different buffer pools. Consider using separate buffer pools for the following:

– Catalog and directory (BP0)
– DSNDB07
– Tablespaces
– Indexes
– Small, read-only tables
– Small, frequently updated tables and indexes
– Large tablespaces supporting random processing

Isolating the ReportCenter application objects in a dedicated buffer pool greatly raises buffer pool hit ratios for the fact
tables, improving synchronous I/O and CPU usage.

Db2 EDM Pool

The environmental descriptor manager (EDM) pool functions as a system buffer pool and is the main memory area of
Db2. It minimizes I/O against the Db2 directory (DSNDB01) and catalog (DSNDB06). It is also used by dynamic SQL
processing.

In addition to increased directory and catalog I/O, an insufficient EDM pool increases PREPARE activity for dynamic SQL,
and may limit concurrent thread usage. Specify the biggest EDM pool you can afford.

Db2 RID Pool

The record identifier (RID) pool is where the RID for certain types of index accesses are sorted and stored. Review the
default RID pool size. Performance analysis should indicate whether you would benefit from expanding the RID pool.

Backing Up and Recovering

The daily management of Db2 objects typically falls in the management boundaries already defined in your organization.
Back up the tablespaces in the ReportCenter database. Your Db2 administration team can determine the type of backup.
Similarly, you should balance the frequency of backup with the time it takes for forward-log recovery.

Datacom/AD Administration
Datacom/AD requires regular tasks to be implemented for backups and other functions.

For information about administering your Datacom/AD environment, see the Datacom/AD r11 documentation. Datacom
documentation is available from Technical Support.

ReportCenter Java Task Services

ReportCenter Java Task

The ReportCenter Java Task is the Java code that provides the infrastructure and specific functions used by
ReportCenter. Java has features that a NetMaster region does not, such as chart generation and JDBC database access.

The ReportCenter Java Task runs as an MVS started task under the UNIX System Services Java Virtual Machine (JVM)
environment. It provides a number of services. Some services are persistent (that is, they are always available). Other
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services are timer-based (that is, they do not start until triggered by a timer). The daily and weekly times are specified in
the REPORTCENTER parameter group of the ReportCenter control region.

Aggregation Service

The daily timer schedules this service once a day. It updates the database and aggregates hourly data into daily data. The
first run in a new calendar month also aggregates daily data into monthly data.

Control Service

This service is always active, either waiting for or processing commands. It provides a generalized command and control
interface for the ReportCenter control region to access the ReportCenter Java Task services. It also processes the status
and information commands for the ReportCenter Java Task infrastructure itself. It is used to pass on demand requests to
the Report Generator Service.

Database Expiry Service

The timer schedules this service once a week. It updates the database and deletes expired data.

Data expires according to its retention period and application ID. The data retention period varies with the level of data.
For example, hourly data is kept for four days, daily data is kept for a few weeks, and monthly data may be kept for many
years. To find out the time ranges of the data in your database, use the Data Warehouse Status report.

The default data retention rules are in the Adaptor.ini file.

Data Warehouse Service

This service is always active, either waiting for or processing incoming collected data. It maintains socket connections
with data regions to receive performance data as extensible markup language (XML) documents, parses the documents,
transforms the data into data warehouse fact rows, and adds them to a structured query language (SQL) database
through its JDBC (Java database connectivity) connection.

Prompt Generator Service

A timer schedules this service when the ReportCenter Java Task is started. Also, a daily timer schedules this service once
a day. It reads the database and updates the HFS files to build lists of values for report criteria prompts. These values
appear in the drop-down lists on the web pages. The lists are customized for the specific attributes and resource class
that are included in the selected report.

Timeframe Service

This service is scheduled once a day by a special daily timer specified in the Adaptor.ini file. It is set at one minute past
midnight. It updates the Timeframe table in the database to map absolute day values to relative time frames.

NOTE
The timeframe service also runs when the ReportCenter Java Task starts.

Check the Service

A check of the Java task and the Last Run Status of the timer-based services runs periodically on the control region.

An alert is raised when the Java Task is inactive, or when a service failure is logged. These alerts are cleared when the
task is next found active, or the service logs a successful run.

To check the Last Run Status, use REPTEST SERV from OCS.

To simulate the alert checking, use REPALERT from OCS.
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Security
Download a PDF of this Security section.

Choosing and setting up a security system is an important part of product implementation. This section helps you make
the best security system choices for your environment, and guides you through the necessary implementation steps.

Your products require a sophisticated security system, because:

• Each product has many features.
• The features often have varied security requirements.
• The products have many users.

The sections below describe different security options that you can use.

NOTE
This section contains descriptive text and procedures about options and products for which you may not be
licensed or do not have enabled. Inclusion of the descriptions of these options and products in this section in no
way implies that you are licensed for these options or products.

Security System Options

Your product region can use internal or external security systems, or a combination of the two. The options available are:

• UAMS -- the internal security interface
• Partial security exit
• The NMSAF solution
• Full security exit
• The NMSAFF solution

UAMS

UAMS (User ID Access Maintenance System) is the internal, Broadcom-supplied security database of user details and
access authority levels used by NetMaster. You can maintain all security details (including user passwords) in UAMS, or
you can replace UAMS, either partially or fully, with an external security package.

UAMS does not reference other security software.  When you use UAMS alone, it stores all information about authorized
users, including user ID, password, name, and privileges, is stored in an encrypted, VSAM data set. You can either define
each user’s user ID separately, or, you can add users with the same security requirements by using a UAMS group.

Because UAMS is an internal security interface, your product region does not interface to any external security system or
product. Using UAMS alone is a good choice for test systems and getting started with the product. When you are ready to
move into production, the most common solution to use is NMSAF.

Partial Security Exit

You can use a partial security exit as a hybrid configuration with your product region. You would use the UAMS data
set in conjunction with an exit that you create yourself. The partial exit interfaces to an external security system, and
performs (at least) user ID and password validation. In this case, the UAMS data set would still contain user information
and privileges. Passwords are not stored in the UAMS data set.

Creating your own hybrid security solution could be time-consuming, and so we recommend that you use NMSAF,
described in other sections.
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NMSAF Solution

NMSAF is a comprehensive security solution that uses a partial security exit. The solution uses the following facilities:

• UAMS data set to store specific information for your product region
• Your existing, pre-installed security product (accessed through the IBM-defined SAF interfaces) to perform the user

validation and password checking

NMSAF uses its own parameter file (SXCTL) to provide flexible implementation.

Full Security Exit

Your regions could also make use of a full security exit configuration that you create yourself. In this case, your exit would
perform all user authentication. It would also supply all user attributes and privilege information. The UAMS data set is not
used in full-exit solutions. If your installation requires use of a full exit, we recommend that you use NMSAFF rather than
coding your own solution.

NMSAFF Solution

A security solution using a full security exit is shipped with your product. This solution is known as NMSAFF.

NMSAFF uses its own parameter file (SXCTL) to provide flexible implementation.

Recommended Security Options

Typically, we recommend using NMSAF, because it is the easiest solution to implement. NMSAF provides clear,
comprehensive facilities to administer security for your product region. You maintain user IDs and passwords in your
external security product, not in NetMaster. The UAMS data set allows user modeling which gives you flexible control over
privileges and access levels.

However, you can select other options instead, to best match your requirements. For example, you may want to consider
using UAMS alone if these factors apply:

• You have only one or two users in the region.
• You do not want passwords to expire.
• You use non-standard userids.
• You create multiple non-standard userids for testing.

Similarly, consider using NMSAFF if you have specific or stringent requirements. If NMSAFF is not suitable for your
requirements, consider writing your own partial or full security exit.

Additional Security Options

Your product provides additional security options in the following areas:

• File access from NCL -- can be restricted by using the NCL authorization exit, NCLEX01
• INMC link activation -- can be verified for authority by using the INMC security exit
• The ALLOCATE command and SOLVE:FTS -- can be secured by using the data set access authorization exit
• The data set services interface ($DSCALL) -- can be secured by using the data set services authorization exit.

Implementing Security
 

Security is implemented on two levels:
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• Signon access
• Access to functions and resources

There are also Security  available, in the form of exits.

NOTE
 Background User IDs must be defined to the security system. If you are using an external security package,
you must create these definitions within your security system; if you are using UAMS, the definitions are created
automatically.

  

Signon Access

One or more of the following facilities control the signon access to a region:

• The User ID Access Maintenance Subsystem (UAMS)
• The NMSAF security solution
• An external security package that performs some or all the security functions through a full or partial security exit.

UAMS

You can maintain all security details (including user passwords) in UAMS, or you can replace UAMS, either partially or
fully, with an external security package. UAMS does not reference other security software. UAMS encrypts and stores the
user ID, password, and all other data entirely within the NetMaster system.

You can either define each user’s user ID separately, or, you can add users with the same security requirements by using
a UAMS group.

NMSAF Security Solution

The NMSAF security solution is based on the partial security exit facility. It does not replace UAMS but works in
conjunction with it. NMSAF is a partial security exit to interface with your external security package for password checking.
Passwords are not stored in UAMS.

Security Exits

If your organization has an external security package, such as ACF2, Top Secret, or IBM RACF, access to that package is
provided through one of the following types of exit:

Partial security exit
-- password and logon access maintenance is controlled by the external security package while UAMS stores the
user access authorities.

Full security exit
-- all security functions are maintained and stored by your external security package.

Controlling Access to Functions and Resources

A user's privileges (as defined in their UAMS record or by a full security exit) provide a base level of control over their
access authorities to your product region.

You can implement a more granular level of control by implementing resource-level security. This level of security can
allow or deny user access to the following functions and resources:
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• Individual menus and menu options
• Specific Automation Services system images and resources
• Individual commands
• Individual Customizer parameter groups

You can implement resource-level security by using the Network Partitioning Facility (NPF), or by using an external
security option.

NPF uses resource tables to contain access permissions. For resource security to be activated for a user, the user's
UAMS record (or its associated group definition) must include an NPF resource list member name.

Alternatively, your external security package can provide resource-level security if it supports SAF. With this option, SAF
calls to your external security packages are used to check a user's access permissions. Sample definitions are distributed
for ACF2, Top Secret, and IBM RACF. SAF security checking is performed if the user's UAMS record (or its associated
group definition) includes a special, reserved name.

You can also implement a combination of NPF and SAF checking.

 

Working with UAMS
UAMS (User ID Access Maintenance System) is designed to provide a fully self-contained system for user security. The
subsystem allows you to define user IDs for each user of your regions. User IDs provide logon and password checking
and can be added, deleted, or updated.

You can use UAMS to define:

• Each user ID separately
• A group ID to be used as a model for each user that requires similar access and authority

UAMS by itself is independent of any external security system. For example, passwords stored in UAMS are not
synchronized with RACF.

Multiple regions can share a single UAMS data set.

UAMS Data Set Sharing

The sharing of an UAMS VSAM data set is best achieved by using record-level sharing (RLS).

Use of VSAM RLS requires the following software and hardware configuration:

• The systems must be configured as a parallel sysplex.
• The appropriate CF structures must be set up.

NOTE
For complete information about setting up systems for VSAM RLS support, see the IBM DFSMSdfp Storage
Administration guide.

For a VSAM data set to be eligible for RLS with this product, it must:

• Be SMS-managed
• Not be defined as recoverable

The LOG(NONE) parameter is specified on the DEFINE CLUSTER or ALTER command. When a VSAM data set is
defined as using RLS, all concurrent users of the data set must open it using the RLS option.

Enable RLS

When your systems have RLS support, you can enable your UAMS data set for RLS.
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Follow these steps:

1. Verify that VSAM RLS processing is available in your parallel sysplex.
2. Allocate the data set to be SMS managed, and specify the LOG(NONE) parameter in the DEFINE CLUSTER or

ALTER CLUSTER command for the data set.
3. Specify a cache set on the storage class with at least one of the associated CF cache structures available.
4. Set the RLS VSAM Option for your UAMS data set by specifying the XOPT=RLSU parameter in your region SYSIN

member.

Implement Security for the First Time

When a region starts for the first time, the following UAMS definitions are automatically generated:

• Sample group definitions
• Sample model definitions

NOTE
 Sample group definitions and sample model definitions do not apply to SOLVE:FTS, SOLVE:Access,
SOLVE:InfoMaster, and SOLVE:NetMail.

• Background user IDs

NOTE
 All background user definitions are linked to the $RMBUSER group definition.

If any of the default background group definitions are not defined in UAMS, you can create them by running $NMUAINI,
which builds any of the definitions that do not exist.

NOTE
 For SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail, you create your groups manually,
because no default groups are created and the $NMUAINI procedure is not available.

To run $NMUAINI

1. Enter CMD from the primary menu to display the Command Entry panel.
2. Enter $NMUAINI at the command prompt (===>).

Sample Group Definitions

The following group definitions are created:

• $RMADMIN -- administrators
• $RMOPER -- operators
• $RMNOPER -- network operators
• $RMMON -- monitors
• $RMBUSER -- background users

You can use these group definitions to simplify the creation of user definitions.

If used as distributed, these groups also implement resource-level security.

Sample Model Definitions

The following model definitions are created:

• $MDADMIN -- corresponding to group $RMADMIN
• $MDOPER -- corresponding to group $RMOPER
• $MDNOPER -- corresponding to group $RMNOPER
• $MDMON -- corresponding to group $RMMON
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No model is defined for $RMBUSER, because modeling is not used with background users.

You can use the generated model and group definitions in conjunction with NMSAF.

Background User IDs

The following UAMS background user definitions (where nnnn is the domain ID) are defined when a region is started for
the first time.

NOTE
The AOM procedure does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail.
The CNM procedure applies only to NetMaster NM for SNA.

User ID Description
nnnnAOMP AOM procedure
nnnnBLOG Logger
nnnnBMON Monitor
nnnnBSVR Server
nnnnBSYS System
nnnnCNMP CNM procedure
nnnnLOGP Log procedure

 

Background User Considerations for Existing UAMS File

If you set up your region by using a pre-existing UAMS file in which the background users are already defined for your
region, those background user definitions are not replaced. If this is the case, both of the following happen:

• The following message is displayed in the job log:

N10107 USERID xxxxBSYS NOT AUTHORIZED FOR REQUESTED COMMAND

• Parameter group ABENDCMD fails.

To enable the new region to work correctly, you must update those background user definitions by associating the
definitions to the $RMBUSER group ID. To do this:

1. Enter /UAMS to access the UAMS maintenance function.
2. Update each of the background user IDs by entering $RMBUSER in the Group ID field.
3. Press F3 to file the changes, and again to exit.
4. Enter CMD to display the Command Entry panel.
5. Enter the SUBMIT  background-name SIGNON command at the command prompt to invoke the changes.

NOTE
 background-name is the last four characters of the background user ID, for example, BSYS.

6. Repeat step 5. for each of the background user IDs that you changed in step 2.
7. Press F3 to exit from the Command Entry panel.

The $RMBUSER group ID provides the minimum security settings needed for a background user. However, additional
settings can be added to meet your requirements.

NOTE
 This process can be done at any stage, including during initial customization when the region is first started.
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Defining Users to the Region

Different types of user ID can be defined to your region:

• Individual user
• Model
• System console
• Background environments

– Background process
– System procedure

The following sections describe how to define each of these user IDs.

Security Planning

NOTE
This section only applies to SOLVE:FTS.

The transmission of a file from one location to another implies access to two data sets: the one being transmitted and
the one into which the transmitted data set is being received. If those data sets are of a production nature, it is probable
that the individual who requests the transmission is not allowed personal access to either of the data sets. By classifying
a transmission definition as a system definition, SOLVE:FTS regards the access to the data sets as being access by
SOLVE:FTS rather than as personal access by the user that issues the transmission request (such as when a user
requests a private transmission).

Define a User ID

Before anyone can access your region, they must be defined as an authorized user. A one- to eight-character user
identifier (the user ID), together with a password, associates an individual to the privileges and authorities allocated them.
You maintain the password using UAMS or an external security system.

In addition to identifying an individual user of the system, the user ID also defines the following information about a user:

• Statistical information -- personal information such as name, location, telephone number, and user ID expiry date and
start times of last session.

• Control information -- identifies the functions that the user is allowed to perform and the features they can access
when logged on to the system. This information determines, for example, whether a user is allowed to act as an OCS
operator and if so, their authority level.

Follow these steps:

1. Enter /UAMS at the command prompt.
The UAMS Primary Menu is displayed.

2. Type A at the Select Option prompt.
3. Type in the User Name.
4. Type USER in the Definition Type field, and press Enter.

The first of several panels is displayed. These panels describe the user access to various features.

NOTE
 You can associate a user with a group definition. To associate a user with a group definition, simply enter
the group name in the Group ID field on the first panel. Using a group means that the user inherits the
privileges set in the group definition.

5. Type the required information on each following panel, scrolling forward (F8) to review the next panel.
6. Press F3 (File) to save the new user ID definition when all the panels have been reviewed and the required attributes

are specified.
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You are returned to the UAMS Primary Menu.

NOTE
 If the user ID you are defining is similar to another ID, you can save time by copying an existing user ID.
Select option L (List) to list the existing users and then option C (Copy) to copy the user definition. UAMS
retrieves the details for that user ID and then enters Add mode. Enter the new user ID name, and change
any required fields, before filing the new definition under the new name.

Maintain User IDs

You can obtain a selection list of the user IDs defined to your system. The list allows you to browse, force a password,
update, delete, or copy any of the listed user IDs. If you are not authorized for UAMS maintenance functions, only the
browse function is allowed.

The following information is displayed about each user ID:

• Name
• Location
• Telephone number
• Type (Group or User definition)
• Access privileges

To maintain an existing user ID

1. Type L at the Select Option prompt on the UAMS : Primary Menu.
2. To obtain a partial listing, enter a prefix in the User field to list only those user IDs beginning with that prefix.
3. To display the command authority and access privileges information, press F11 (Right) twice.

Force a Password Change for a User ID

If a user forgets their password, you can allocate a new password using the Force User’s Password Change facility.

Follow these steps:

1. Enter /UAMS at the command prompt.
The UAMS Primary Menu is displayed.

2. Type F at the Select Option prompt, change the User field to the user ID you want to change the password for, and
press Enter.
The User Details panel for the specified User ID is displayed.

3. Type the new password in the New Password field, and press Enter.
The following message displays:

PASSWORD VERIFICATION COMPLETE

4. Press F3 (File) to save the changes.
When the user next logs on to the region, they are prompted to change the forced password. If a security exit is
provided for password processing, the exit can suppress this option.

NOTE
 This function is not available from the special Install User ID.

Model User ID

Many installations have numerous users who access only one or two functions. Defining and maintaining system access
for individual users requires considerable administrative effort. To minimize this effort, you can set up a model user ID so
that users can automatically log on and register.

The SYSPARMS MODLUSER command specifies this model user ID.
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The command has the following format:

SYSPARMS MODLUSER={ userid | NONE }

NOTE
For a detailed description of the MODLUSER operand, see Reference.

How It Works

If no security exit is in place and a model user ID is defined, a user who tries to log on with an undefined user ID, but using
the password of the model user ID, causes the following to occur:

• The model user ID definition is read.
• A new user ID is created using the user ID specified during the logon request with the attributes of the model user ID.
• The new user ID is saved and flagged as a new user.
• The user ID creation is recorded on the log.
• Logon is allowed to proceed.
• The new user is prompted to change their password and fill in personal details (name, telephone, location, and so on)

before the logon is complete.

NOTE
 Creating new user IDs from model definitions is not suitable when defining high authority user IDs.

If no security exit is in place, and no model user ID has been defined, logon attempts from user IDs that are not defined
are rejected.

If a model user ID has been specified in the SYSPARMS MODLUSER operand but has not been defined to UAMS, logon
requests by undefined users will fail as if no model was defined.

If a security exit is in place, model user IDs work differently.

System Console User ID

The system console needs a special type of user ID because of the following characteristics:

• The console only receives messages.
• The console has no full-screen capabilities.
• User logon is not possible.

The system console user ID can be defined in the same manner as any other user ID, however, only fields that are
applicable to message receipt are valid. For example, by defining the system console user ID as a monitor status OCS
operator with PPO authority and an appropriate command authority, you can profile the system console as an OCS
operator console in the same manner as any other user ID.

The following sections describe how the system console user ID is created.

How a Region Assigns the System Console User ID in z/OS

The z/OS environment supports named consoles and extended MCS consoles, RACF signon, and security for consoles.

The console user ID can be reproduced in UAMS. A user who has limited authority cannot circumvent that authority by
going to a console and issuing a MODIFY command.

Default OPER Environment

A default CONSOLE environment allows messages to be delivered to the operator. These messages are then delivered
using the routing and descriptor codes set by the SYSPARMS ROUTCDE and DESC operands. This environment is built
after INIT has finished.
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The default terminal name for the system console environment is CONSOLE. The user ID for the console is automatically
assigned using the following process:

1. The value of the SYSPARMS SYSCONUI operand is examined.
2. If no value is defined, it looks at the default -- ppppOPER. pppp is the system user prefix as defined in the NMSUP

region JCL parameter.
3. If there is no definition for ppppOPER, the region assigns .DFLTOP as the user ID.

If .DFLTOP is used because no other value is defined, problems with ROF routing to other regions can result.

NOTE
For more information about the SYSPARMS DESC, ROUTCDE, and SYSCONUI operands, see Reference.

Actual Console Environments

A system console environment is logged on the first time that a command is sent from the console to the system (for
example, MODIFY).

The terminal name has one of the following values:

• The MVS console name if:
– SYSPARMS SYSCONNM=ALL is in effect.
– The console is an extended MVS console.

• CONS#nn or CONS#nnn

The user ID depends on the values of the following SYSPARMS operands:

• SYSCONUI -- sets the basic user ID. If this operand is not specified, it defaults to ppppOPER.
• SYSCONSO -- determines the search order for user IDs when a user attempts to log on to the console.

If SYSPARMS SYSCONXU=NO is in effect, the user ID is determined as shown in the following table, with one exception.
The extended MCS consoles use the SYSCONUI user ID value as the logical user ID. In this case, a user ID cannot be
derived from the console ID.

When an attempt to log on to the system console is made, the system tries three times to assign a user ID to the console.
The outcome depends on the value of the SYSCONSO operand, as shown in the following table:

 Attempt 1 Attempt 2 Attempt 3
SYSCONSO=DEFAULT User ID is set to ppppCNxx or

ppppCxxx
User ID is set to the value of
SYSCONUI

User ID is set to .DFLTOP

SYSCONSO=NO User ID is set to the value of
SYSCONUI

User ID is set to .DFLTOP N/A

SYSCONSO=REQUIRED User ID is set to ppppCNxx or
ppppCxxx

N/A N/A

If SYSCONXU=YES is in effect, the values of the SYSPARMS SYSCONSO and SYSCONUI operands determine the user
ID.

When an attempt to log on to the system console is made, the system tries three times to assign a user ID to the console.
The outcome depends on the value of the SYSCONSO operand, as shown in the following table:

 Attempt 1 Attempt 2 Attempt 3
SYSCONSO=DEFAULT User ID is set to the RACF user

ID logged on at the console
User ID is set to the value of
SYSCONUI

User ID is set to .DFLTOP

SYSCONSO=NO User ID is set to the value of
SYSCONUI

User ID is set to .DFLTOP N/A
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SYSCONSO=REQUIRED User ID is set to the RACF user
ID logged on at the console

N/A N/A

The console is logged on by trying each attempt in turn until one succeeds.

NOTE
For detailed information about the SYSPARMS SYSCONUI, SYSCONSO, SYSCONXU, and SYSCONNM
operands, see Reference.

When a RACF user ID is logged on at the system console, there are two special cases as follows:

• If a user is not logged on at the master console, RACF uses an internal name of *BYPASS*. This value defaults
to .MASTOP in this case.
If .MASTOP is encountered, the logon always succeeds, with system assigned defaults.

• If the user is not logged on for other consoles, an internal user ID of .NOTSIGN is used.
If .NOTSIGN is encountered, the logon of that user ID fails, leading to a try of the next user ID, and so on. If it is the
last, the logon fails completely.

Receiving Command Replies on the System Console

All commands that are entered at the system console in an MVS system are treated as private to that console. The results
of the commands are returned only to that console.

ROF and System Consoles

System consoles can establish ROF sessions with remote domains.

If a user ID is defined to UAMS for a specific console, then a corresponding user ID must be defined on the remote
domains.

If no console user ID is defined and the console operates with the console user privileges, the remote domains require no
specific user ID definitions. The console user ID uses the ROF attributes of the console user instead.

MSGPROC and System Console User IDs

The user ID environment for a system console can have a standard MSGPROC associated with it. MSGPROC processing
is activated automatically during the console’s signon.

Unsolicited Output to the System Console

To have the system console receive unsolicited messages, for example, PPO messages or Monitor class messages,
direct them to a console user ID. The default system routing codes then determine which physical consoles receive the
messages.

For example, if your region receives PPO messages and has no one to report them to, the messages are automatically
sent to ppppOPER so that they appear on the system console. The system routing codes (as set by the SYSPARMS
ROUTCDE operand) then determine which consoles receive the messages.

If no PPO authorized users are logged on as native users, the system console routing codes in your installation must
enable your region to route PPO messages successfully to the system console.

If at least one signed-on console is profiled as a PPO receiver, then messages are regarded as deliverable, and are not
sent to the console user automatically.

Background Environment User IDs

There are two types of background environments:

• Background processes, which include:
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– BMON -- background monitor
– BLOG -- background logger
– BSYS -- background system process

• System procedures, which execute in special system-level environments logically signed on before the procedure
starts; examples include:
– LOGPROC
– PPOPROC
– AOMPROC
– CNMPROC

Initialization User IDs

Each background environment is assigned a special user ID by the system at initialization. These user IDs are formed by
using the system user prefix as defined in the NMSUP initialization parameter. For example, if your system has a system
user prefix of NM01:

• The background environment user ID is defined as NM01BMON.
• The LOGPROC system procedure user ID is defined as NM01LOGP.

NOTE
 Background environments cannot be canceled.

To see the names of these processes on your own system, enter a SHOW USERS command to list background
environment users.

Initialization Privileges

When the system initializes, the background environment users are logically signed on. If a UAMS user ID is defined for
a background environment, the attributes and privileges for it are determined from the user ID definition. If no user ID is
defined, the system assigns the background environment with the following privileges:

• Time zone of the system
• Maximum command authority
• OCS authority

NOTE
 UAMS background user ID definitions are created automatically when your product region starts for the first
time.

ROF and Background Environments

Background environments can have ROF sessions with connected domains. Background environments must have their
user IDs defined to all the remote domains that they will log on to.

MSGPROC and Background Environment User IDs

Background environment user IDs can have standard MSGPROCs associated with them. To associate a MSGPROC with
a background environment user ID, update the user ID in UAMS to include MSGPROC.

How to Retrieve User ID Information Using NCL
The NCL verb &SECCALL allows you to access the attributes of any nominated user ID defined to UAMS. The
&SECCALL GET statement retrieves a nominated user ID and presents the requested user ID information to an NCL
procedure.
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You can access all information about a user ID, or you can specify the structured fields that identify particular fields within
the user ID. The following syntax is used to obtain this information:

&SECCALL GET USERID=userid FIELDS=(nnnn,...,nnnn)

Each field that is retrieved from the user ID is given a default name as follows:

&SECnnnn

&SEC is the default prefix. nnnn is a four-digit number corresponding to one of the structured field keys that is used to
identify fields within the user ID.

NOTE
 Only those user ID privileges relevant to the configuration of the region in which the &SECCALL GET statement
is executed can be retrieved. The &SECCALL GET statement operates in the same manner for a full security
exit that is implemented to support the relevant calls by these statements.

Example: Name of a Retrieved Field

The structured field key that identifies the user ID name is 0010. When this field is retrieved, it has a name of &SEC0010.

Using the NMSAF Security Solution
The NMSAF security solution is an integrated security management system for users of your regions. It is based on the
partial security exit facility and works with UAMS. The solution provides the following features and advantages:

• Enables a complete security solution for your region, using whatever external security system is already in use
• Synchronizes the data in the external security system for your users and resources (including login credentials), with

the internal UAMS database.
Updates such as password changes and deletions of users are synchronized immediately. User ID and password
validation are carried out by your security software. Attempts to use invalid credentials to log in to the product are
rejected automatically. The NetMaster administrator controls security for the product without needing to contact the
administrators of the external security system, because NMSAF relies on UAMS for panel and function authority in
NetMaster.

• Provided as part of an already assembled and linked load module in the NetMaster Load library.
• Offers control and customizing options that allow for flexible implementation

The NMSAF security solution minimizes duplication between external security definitions and UAMS. Using the NMSAF
security solution can eliminate almost all maintenance issues associated with using a UAMS data set.

Components of NMSAF

The NMSAF security solution consists of the following components:

UAMS
NMSAF uses the UAMS file to store user records that contain the access authorization details for a user ID. You
can add, modify, or delete the user records manually in the UAMS file. If NMSAF is installed as recommended
(with both grouping and modeling enabled), then NMSAF automatically updates the UAMS file as needed. You do
not need to perform any maintenance on your UAMS records.

NMSAF security exit
NMSAF is a partial security exit that interfaces with your external security package for password checking.
Passwords are not stored in UAMS. NMSAF is a preconfigured, assembled, and linked load module in the
NetMaster Load Library.
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Modeling
Use the modeling facility to reduce the number of users that you must define to your product region (by using
UAMS). When you use modeling, a set of model users is defined. Each model user definition is used to define the
privileges for a specific type of user.
The NMSAF parameter file defines a list of resource names and associated model names. The system searches
this list when a user logs on, testing each resource name to see whether the user has READ access. The model
user ID of the first one that matches is then used as the user ID definition.
By giving users PERMIT access to the appropriate resource, UAMS definitions are created or updated
automatically when a user logs on to your product region.

SXCTL parameter file
This file is the control file used by NMSAF. You can use the default values for the parameters in the file, or you
can customize them. A sample SXCTL file, $NMSXCTL, can be found in the CC2DSAMP dataset. A sample
SXCTL file, SXPdmid, is in the PARMLIB dataset. The member name is by default "SXP" followed by the four-
character nmdid, for example, SXPNM01. You can see more information on the file parameters in SXCTL
Parameters.

User Groups and Modeling with NMSAF

With user groups, you can classify users by the type of functions to which they have access. User groups are defined in
the UAMS file. The following default groups are defined during installation:

• Administrator
• Network Operator
• Operator
• Monitor

If these groups do not suit your requirements, you can define others. If you use modeling in NMSAF, then the first time
each user logs in to NetMaster, the user is assigned to the group that matches his or her model definition in SXCTL.

Benefits of Using Groups and Modeling

User groups simplify the definition of user records -- a user is allocated to a group, inheriting all of that group's access
authorizations.

Using both groups and modeling provides the following combination of benefits:

• When your region models a user, a copy of the model user ID record is produced.
• By containing only the group name in this record, you ensure that the UAMS records (which is created as users

are modeled) contain only unique user-specific information. Unique information includes user ID, user name, and
telephone number.

• To change the profiles of all users in a group, you only need to change the group entry in UAMS.
• To move a user from one group to another, you only need to update the UAMS record to point to the correct group

name.
• When a user logs on to your product region for the first time, that user is tested against the listed resource names.

When a resource that the user has permission to access is found, the associated model definition is used to create the
UAMS record. The user is prompted to supply specific information, such as name and telephone number. However,
everything else is taken from the model user for the appropriate group.

How You Implement NMSAF
To implement the NMSAF security solution with user groups and modeling enabled, you perform the following tasks:

1. Define Your User Groups.
2. Model Your User Groups.
3. Enable NMSAF.
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NOTE
If your UAMS data set is empty, you need to log in with the INSTALL user ID before you perform these tasks. For
more information, see Installing.

Define Your User Groups
User groups simplify the definition of user records -- a user is allocated to a group, inheriting all of its access
authorizations.

Follow these steps:

1. Define a set of logical groups. Each group has specific authority needs in your region. In addition to the default groups,
there is a special group for background user IDs.

NOTE
 You can manually define users with significant privileges using UAMS.

2. For each group, create a UAMS GROUP definition with the appropriate set of privileges.
The following default GROUP definitions are created automatically when a region starts for the first time:
– $RMADMIN
– $RMOPER
– $RMNOPER
– $RMMON
– $RMBUSER
You can recreate these definitions at any time by executing the supplied NCL procedure, $NMUAINI. We recommend,
however, that you do not delete unused groups.

NOTE
 For SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail, create your GROUP definitions
manually, because no default definitions are created.

To run $NMUAINI:
a. Enter CMD from the primary menu to display the Command Entry panel.
b. Enter $NMUAINI at the command prompt (===>).

Model Your User Groups
Your region defines default model user IDs that inherit the attributes of defined groups. You create resources for the model
user IDs in your external security package. You then associate these model user IDs with the resources.

Follow these steps:

1. For each defined group, create a model user ID that uses that group.
The following default MODEL definitions are created automatically when a region starts for the first time:
– $MDADMIN uses the $RMADMIN group.
– $MDOPER uses the $RMOPER group.
– $MDNOPER uses the $RMNOPER group.
– $MDMON uses the $RMMON group.

NOTE
For SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail, create your model definitions
manually, because no default definitions are created.

 
a. Using your external security package, create resource names for each defined model user ID, for example:
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• NETMASTR.ADMIN, for an administrator
• NETMASTR.OPER, for a system operator
• NETMASTR.NOPER, for a network operator
• NETMASTR.MON, for a monitor user
These resources must use the same resource class name as the SXCTL RCLASS setting (default FACILITY),
located in the SXCTL file parameters in the Model user section.

Model List Resource Class Name

MODELGROUP NETMASTR.ADMIN $MDADMIN

MODELGROUP NETMASTR.OPER $MDOPER

MODELGROUP NETMASTR.NOPER $MDNOPER

MODELGROUP NETMASTR.MON $MDMON

MODELGROUP * $MDMON

NOTE

• These resource names are generic. If you have several product regions and you want users to have
different profiles on each, you could use the ACB name or domain name of each region as part of the
name (for example, NETMASTR.ADMIN.NM01).

• If you use a different class name, define the class to the security system.
2. Issue commands to define and activate the resources in your external security system. Give all users who access your

region PERMIT privileges with (at least) READ access to the appropriate resource.

NOTE
Give background users PERMIT privileges to the administrator resource (for example, NETMASTR.ADMIN).

3. Set up the SXCTL file with the following statements to associate the resources with the model user IDs:

MODEL LIST

MODELGROUP   resource.name.1   model1

MODELGROUP   resource.name.2   model2

MODELGROUP   resource.name.3   model3

MODELGROUP   resource.name.4   model4

NOTE
 List the resource names in the order that you want them to be tested.

If you want to allow a generic logon for any other users, add an extra line:

MODELGROUP   *   dfltmodel

Enable NMSAF
To enable the NMSAF security solution, you update the SEC JCL parameter for the region.

Follow these steps:

1. Set the JCL parameter SEC to SEC=NMSAF.
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You can set SEC=NMSAF either during the initial implementation of your product, or later.
When you set SEC=NMSAF, you activate the NMSAF partial security exit and you enable the NMSAF security
solution.
If you require other components of the NMSAF security solution, activate them separately. Refer to the SXCTL
Parameter File topic for additional detail.

NOTE
For a full description of the JCL parameter SEC, see Reference. If your security product is Top Secret, create
a region control definition for sign-on.

2. Restart your region.
The security exit picks up the definitions.

Define Remote Background User IDs

Define a remote background user ID so that remote users on a linked system can log on to a local region.

When the regions are linked, you want to permit a remote region background user (nnnnBSYS) to log on to the local
region. Define the remote background user ID to the local region:

• Define the remote nnnnBSYS user ID to the local region UAMS.
If you use the Multi-System Support Menu to link regions, add the remote region background user ID (nnnnBSYS)
to the User Access Maintenance System (UAMS) for the local region. Then, assign the nnnnBSYS user ID to the
$RMBUSER group.

• Define the remote nnnnBSYS user ID as a user to the external security package. No password is required:
– For ACF2, use the following commands:

ACF

SET LID

INSERT nnnnBSYS NAME(bsys_user_name) PASSWORD(NOPW)

– For Top Secret, use the following command:

TSS CRE(nnnnBSYS) TYPE(USER) DEPT(dept_acid) NAME('bsys_user_name') PASS(NOPW,0)

– For RACF, use the following command:

ADDUSER nnnnBSYS NAME('bsys_user_name')

bsys_user_name specifies a text string to identify the user (for example, BSYS User 1).

Implement Signon and Signoff with Top Secret

External security includes security for signon and signoff. The Top Secret security administrator must create a region
control ACID, FACILITY, and started task definition for the online STC (NETMASTR).

To create this definition

1. Create a region control ACID using the following commands:

TSS CRE(netmacid) NAME('region_acid NETMASTR') DEPT(netmdept) PASS(NOPW,0) FAC(STC,NETMASTR)

 MASTFAC(NETMASTR) NOVOLCHK NORESCHK NOLCFCHK NODSNCHK NOSUBCHK

2. Create a NETMASTR FACILITY by placing the following statements into the Top Secret startup parameter file
member:

FAC(usernn=NAME=NETMASTR)

FAC(NETMASTR=NOABEND,ASUBM)
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FAC(NETMASTR=INSTDATA,KEY=8,LCFCMD,LOCKTIME=0,NOLUMSG)

FAC(NETMASTR=MULTIUSER,PGM=NM0,NORNDPW,RES,SIGN(M))

FAC(NETMASTR=SHRPRF,NOSTMSG,NOTSOC,WARNPW,NOXDEF)

NOTE

The facility name (usernn) must be unique. Check the startup parameter file member to ensure there are no
duplicate names.

3. Define the NETMASTR STC to the Top Secret STC table using the following command:

TSS ADD(STC)  PROCNAME(NETMASTR)  ACID(netmacid)

4. For any region control ACID to be used to sign on, authorize it to the NETMASTR FACILITY using the following
command:

TSS ADD(user1) IBMFAC(NETMASTR)

NMSAF Public Correlator
The NMSAF solution is built around the partial security exit facility.

Your product provides the security exit with the ability to supply the following information for each user:

• A security correlator -- This correlator is typically used to anchor useful control blocks (such as an ACEE).
• A UTOKEN pointer -- This pointer (if used) must point to a valid SAF UTOKEN that your product region can use.

Source for the NMSAF exit is not supplied. However, to allow you to write other exits that can take advantage of the user
information, part of the security correlator information is made public.

For example, you can write an NCLEX01 exit that performs resource checking using the ACEE associated with a user.

The NMSAF solution also allows you to set various global options by using the USERxxx options in the SXCTL file.

Security Correlator
When you are using NMSAF, any exit for your product region (such as NMDSNCHK and NMDSSCHK) that receives the
security correlator can access the public information.

The security correlator includes:

• A storage area, mapped by the DSECT in the $NMUCORH macro
This area contains data such as the product region user ID and the SAF user ID (which can be different), the ACEE
address, and the user logon type.

• A global area, mapped by a provided DSECT
This area contains the values of the global user flags and fields.

$NMUCORH Macro
With the NMSAF security facility, you can use the $NMUCORH macro to map the area pointed to by the security
correlator field provided in many exits in your product region.

The first part of the area is regarded as public but is read-only. Each logged on user has a separate area (if a user ID is
logged on more than once, each instance has a separate area).

WARNING
 Do not alter any of the fields.
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DSECTs in the $NMUCORH Macro

The $NMUCORH macro expands into two DSECTs:

• A UCOR DSECT (if you place a label on the macro request, that label is used as the DSECT name instead of UCOR)
• A UGIN DSECT, which maps the global information area (see below)

Fields in the UCOR DSECT

The UCOR (or renamed) DSECT contains the following fields. For more information about these fields, including equated
values, see the source code of the $NMUCORH macro.

WARNING
 This list shows only the public header portion of the area. Other fields follow the header. However, they are not
documented and must not be altered.

UCOREYEC
Specifies an eye catcher.
Type: Character

UCORUID
Specifies the user ID.
Type: Character

UCORSUID
Specifies the SAF user ID, which is normally UCRUID, except when a system region and a common SAF user ID
is used, or when system regions are not SAF validated (in which case this field is blank).
Type: Character

UCORUTYP
Specifies the user logon type. It can have various equated values.
Type: Number

UCOR@ACE
Specifies the address of the SAF ACEE for this user (0 if no SAF user ID).
Type: Address

UCOR@TOK
Specifies the address of the UTOKEN area (generally provided as a parameter to the exit as well).
Type: Address

UCORUGIN
Specifies the address of the UGIN global area. This is a constant value and points to the area mapped by the
UGIN DSECT.
Type: Address

UCOR@USX
Specifies the address of a site-specific extension area. It is initially zero.
Type: Address

UCORLUSX
Specifies the length of a site-specific extension area. It is initially zero.
Type: Number

UCORUSER
Specifies anything that can be used by user exits.
Limits: Six full words (24 bytes)
Type: *

You can use the UCOR@USX and UCORLUSX fields to provide the address and length of a site-specific extension:
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• If they are both set, then the NMSAF exit issues a FREEMAIN when the user correlator is freed (during logoff
processing). The storage must be allocated in your product region shared subpool (SP 50).

• Setting only the address does not cause a FREEMAIN; this is handy for anchoring, for example, some global area.

Fields in the UGIN DSECT

The UGIN DSECT contains the following fields. This is a common area that contains global information. Some of it is
system information and some is available for your use.

UGINEYEC
Is an eye catcher.
Type: Character

UGINSFLG
Is the system flag area (eight flags).
Type: Bits

UGINSFL1 to UGINSFL8
Are the system flags.
Type: Bits

UGINSCFL
Is the system character field area (8-byte fields).
Type: Character

UGINSCF1 to UGINSCF8
Are the character fields.
Type: Character

UGINUPT1 to UGINUPT4
Are the pointer fields (4-byte fields) that are available for installation use (any storage anchored must be obtained
in SP 50).
Type: Pointer

UGINUFL1 to UGINUFL8
Are eight user flags set by the USERFLAGn input file statements in SXCTL (corresponding to the 8 bits in the
byte 80..01).
Type: Bits

UGINUCF1 to UGINUCF8
Are the eight-character fields that can be set by SXCTL for input file statements by using NMSAF.
UGINUCF1 to UGINUCF4 are user names, as set by USERNAMEn.
UGINUCF5 to UGINUCF8 are user IDs, as set by USERUIDn.

SXCTL and SXCTF Parameter Files

The SXCTL and SXCTF parameter files are the respective control files for the NMSAF and NMSAFF security solutions.

• If you opt to use NMSAF (SEC=NMSAF), NetMaster user profiles are stored in the USERIDS VSAM file. User profiles
are maintained through the User Access Maintenance System (UAMS). A sample file, $NMSXCTL, is available in the
CC2DSAMP dataset.

• If you opt to use NMSAFF (SEC=NMSAFF), NetMaster includes a sample file - $NMSXCTF - in the SXCTF member of
the CC2DSAMP dataset. Typically, customers use the sample file default settings, but they can be customized for your
installation. User profiles in the NMSAFF solution can only be maintained through the external security manager (ESM)
used by your organization.

 1895



 Netmaster® Shared Content Library 12.2

NOTE
For more information, see the comments in the sample file and view the information at SXCTL Parameters.

Using the NMSAFF Security Solution
The NMSAFF security solution is an integrated security management system for users of your regions. The solution is
based on the full security exit facility.

The solution provides the following features:

• A complete security solution for your region, using whatever external security system is in use
• Control and customizing options that allow for flexible implementation

Components of NMSAFF

The NMSAFF security solution consists of the following components:

Full security exit
NMSAFF is a full security exit to interface with your external security package.

Modeling
Use the modeling facility to define the privileges that a user has.
The SXCTL parameter file defines a list of resource names and associated profile names. When a user logs on,
this list is searched and each resource name is tested to see whether the user has READ access. The profile of
the first one that matches is then used as the user ID definition.
By giving users PERMIT access to the appropriate resource, a user is permitted to log on and given the attributes
of the associated profile.

SXCTL parameter file
The SXCTL file is the control file that NMSAFF uses. You can use the SXCTL file as supplied or you can tailor it to
your requirements by using parameters.

Enable NMSAFF

To enable the NMSAFF security solution, you update the SEC JCL parameter for the region.

Follow these steps:

1. Set the JCL parameter SEC to SEC=NMSAFF.
You can set SEC=NMSAFF either during initial implementation of your product, or later.
When you set SEC=NMSAFF, you activate the NMSAFF full security exit and enable the security solution.
If you require other components of the NMSAFF security solution, activate them separately. Use the SXCTL parameter
file.

NOTE
For a full description of the JCL parameter SEC, see Reference.

2. Restart your region.
The security exit picks up the definitions.

Define Remote Background User IDs

When regions are linked, you want to permit a remote region background user (nnnnBSYS) to log on to the local region.
Define the remote background user ID to the local region.

Follow these steps:

1. Define the remote nnnnBSYS user ID as a user to the external security package. No password is required:
– For ACF2, use the following commands:
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ACF

SET LID

INSERT nnnnBSYS NAME(bsys_user_name) PASSWORD(NOPW)

– For Top Secret, use the following command:

TSS CRE(nnnnBSYS) TYPE(USER) DEPT(dept_acid) NAME('bsys_user_name') PASS(NOPW,0)

– For RACF, use the following command:

ADDUSER nnnnBSYS NAME('bsys_user_name')

bsys_user_name specifies a text string to identify the user (for example, BSYS User 1).
2. Permit the remote nnnnBSYS user ID to the facility resource associated with the SYSBGRND MODELGROUP entry

in the PARMLIB(SXPARMS) member. The following commands assume the default value NETMASTR.BSYS is being
used:
– For ACF2, use the following commands:

ACF

SET RESOURCE(FAC)

RECKEY NETMASTR ADD(BSYS UID(bsysuid) SERVICE(READ) ALLOW)

bsysuid is the user identification (UID) corresponding to the nnnnBSYS user.
– For Top Secret, use the following command:

TSS PERMIT(nnnnBSYS) IBMFAC(NETMASTR.BSYS) ACCESS(READ)

– For RACF, use the following command:

PERMIT NETMASTR.BSYS CLASS(FACILITY) ID(nnnnBSYS) ACCESS(READ)

Implement Signon and Signoff with Top Secret

External security includes security for signon and signoff. The Top Secret security administrator must create a region
control ACID, FACILITY, and started task definition for the online STC (NETMASTR).

To create this definition

1. Create a region control ACID using the following commands:

TSS CRE(netmacid) NAME('region_acid NETMASTR') DEPT(netmdept) PASS(NOPW,0) FAC(STC,NETMASTR)

 MASTFAC(NETMASTR) NOVOLCHK NORESCHK NOLCFCHK NODSNCHK NOSUBCHK

2. Create a NETMASTR FACILITY by placing the following statements into the Top Secret startup parameter file
member:

FAC(usernn=NAME=NETMASTR)

FAC(NETMASTR=NOABEND,ASUBM)

FAC(NETMASTR=INSTDATA,KEY=8,LCFCMD,LOCKTIME=0,NOLUMSG)

FAC(NETMASTR=MULTIUSER,PGM=NM0,NORNDPW,RES,SIGN(M))

FAC(NETMASTR=SHRPRF,NOSTMSG,NOTSOC,WARNPW,NOXDEF)

NOTE

The facility name (usernn) must be unique. Check the startup parameter file member to ensure there are no
duplicate names.

3. Define the NETMASTR STC to the Top Secret STC table using the following command:
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TSS ADD(STC)  PROCNAME(NETMASTR)  ACID(netmacid)

4. For any region control ACID to be used to sign on, authorize it to the NETMASTR FACILITY using the following
command:
TSS ADD(user1) FACILITY(NETMASTR)

SXCTL Parameter File

If SEC=NMSAFF is in effect, the SXCTL parameter file is accessed through DD SXCTL. You can use the SXCTL file as
supplied or you can tailor it to your requirements.

A sample SXCTL file, SXPdmid, is in the PARMLIB member SXPARMS. dmid is the domain ID of a region.

NOTE
For more information, see the comments in this sample file.

Multi-Factor Authentication (MFA) Password Support
All NetMaster products support multi-factor authentication (MFA) with the use of both password phrases and standard
passwords to authenticate a user ID when logging in to your region.

The length of the password field is increased from 1-8 characters to 1-100 characters to support password phrase input.
Using password phrases increases system security because there is a greater number of possible character combinations
compared to using a standard password.

A password phrase is a character string comprising mixed-case letters, numbers, some special characters and can be 9 to
100 characters in length. The rules for characters used in password phrases are defined and maintained by your external
security manager (ESM) (for example IBM RACF, ACF2, Top Secret).

A user ID can have both a standard password and a password phrase. If you enter a password that is 1 to 8 characters,
the ESM treats it as a standard password, and checks that the character string matches the standard password recorded
for your user ID. If you enter a password that is 9 to 100 characters, the ESM treats it as a password phrase and checks
that the character string matches the password phrase recorded for your user ID.

NOTE
You cannot use a standard password to authorize a change of password phrase, or use a password phrase
to authorize a change of standard password. User ID Access Maintenance System (UAMS) does not support
password phrases.

To use MFA password support, you must specify theSEC and XOPT parameters for the NetMaster started task JCL,
namely NMDRVCTL DD. NMDRVCTL points to the current RUNSYSIN member. The JESJCL portion of the started task
will look similar to the following:
++NMDRVCTL  DD DSN=AUCM0.NMCS81&SYS..TESTEXEC(&MEM),     

++             DISP=SHR                                                    

IEFC653I SUBSTITUTION JCL - DSN=AUCM0.NMCS8111.TESTEXEC(RUNSYSIN),DISP=SHR 

The SEC and XOPT parameters must be set as follows:

• SEC can be set to any value except NO, such as NMSAF or NMSAFF.
• XOPT must be set to PWMIX.

For more information on the SEC and XOPT parameters, refer to the Product Region JCL Parameters topic.

For information about security-related functions that affect passwords and password phrases, see the &SECCALL
functions, for example, &SECCALL ADD and &SECCALL CHANGE, in the NCL Reference. For information about
security options (including security exits) that affect passwords and password phrases, refer to the Security section of this
documentation.
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Working with an External Security Exit for User IDs
 

A user ID security exit can be used to provide partial or full security processing:

• A partial security exit supplements UAMS by replacing the password checking part of UAMS with external security
system validation of the user ID and password. Other user profile information is still maintained on UAMS, although the
exit has the option of supplementing or overriding this information.

• A full security exit replaces UAMS. All security and user profile information must be supplied by the exit.

Partial Security Exits

If your region operates with a partial security exit, then UAMS password checking functions are disabled. Instead, the exit
is called to validate a user ID and password. Typically, this is done with a call to the external security system (for example,
RACF).

The exit can also supply overriding or additional user profile attributes. The exit can also control modeling, whereby users
can be dynamically created in the UAMS data set the first time that they use this product.

Full Security Exits

If your region operates with a full security exit, then no UAMS data set is used. The security exit must perform all required
security functions. Specifically, it must provide all information about user authority on the region.

Considerations When Using a Security Exit

Some products might not operate correctly if a security exit is in use. This is because many products make use of system
users to perform work. A system user is an internal user, automatically logged on. System users do not correspond to any
real user. The internal logon occurs even if the security exit says that the user is not defined. These users can log on to
other regions. However, when this occurs, the target region's security exit attempts to validate the user.

Thus, if you are using a security exit, these user IDs (that log on to other regions) must be defined to the external security
system. However, no specific password is required, because the validation call simply checks that the user is known.

If you have many regions that interconnect, then, by using the NMSUP JCL parameter, you can reduce the number of
unique user IDs that must be defined this way. Set the value of NMSUP for all the regions to the same value (for example,
NETM). The system user IDs in each region will then have the same names (for example, NETMBSYS, NETMBLOG,
NETMAOMP). By default, the prefix is the value of the NMDID parameter.

Functions Performed by a User ID Security Exit
The following security functions can be implemented by using the user ID security exit:

  

Each of these functions is described in the following sections.

Access to Your Region

Access to your region is controlled by providing user logon security. Your exit performs the following functionality:

• Verify whether the user ID is authorized to access the region.
• Confirm the attributes and privileges that the user has when logged on to the region.

The exit is called to accept logon attempts from the following sources:
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• Native terminal logons
• TSO/TSS interface logons from the External Interface Package (EIP)
• ROF logons
• Operating system console logons
• System environment logons
• Advanced program-to-program communications (APPC) user region logons
• Model user ID logons

When a user attempts to log on, the user ID and password (if applicable) are passed to the exit for confirmation.

When a partial security exit is installed and the user ID is defined on UAMS, the user ID attributes are also passed to the
exit.

External Interface Package (EIP) Logons

The EIP logons can originate from TSO or BCI. These calls do not need to supply a password.

NOTE
 A z/VM system can receive a TSO interface logon from an OS/VS system, so write the exit to handle this
situation.

ROF Logons

ROF logon requests might originate from domains that implement differing levels of security. In order to assist the exit to
reach a decision with ROF logon requests, the following information is provided to the exit:

• The INMC link name of the domain from which the request came
• The domain ID (if available) of the originating domain
• A flag byte indicating whether the domain ID is present
• A flag byte indicating whether the ROF request originated from a domain that is different from the one identified by the

INMC link name

The SIGNON command allows a password to be specified. The exit can check whether a password was specified for a
ROF logon, and refuse the logon if no password was specified.

Operating System Console Logon

When an operating system console is first attached, a logon request is made. The exit can return user ID information
applicable to the profile required for the particular console or it can indicate that the user ID is unknown.

System Environment Logons

A logon call is generated for each system environment during system or procedure initialization. No passwords are
associated with system environment logons.

If the exit rejects the logon by setting return code 24, default values are assigned for the system environment logon.

APPC User Region Logon

When an APPC transaction is defined with conversation level security, an APPC user region logon is performed to
validate and sign on the partner transaction program region.

Depending on the type of APPC logon being performed, a password may or may not be provided. If one is provided, it
should be checked. If none is provided, it indicates that the region is being started from a known, valid environment. In this
case the user ID should be validated, with no password check.

 1900



 Netmaster® Shared Content Library 12.2

User ID Modeling

Using a partial security exit allows more flexibility with model user IDs. The following scenarios can be specified in the exit:

• The SYSPARMS MODLUSER command can provide a system default model name that is supplied to the exit to
create a new user ID.

• The SYSPARMS MODLUSER model user ID can be used, or an alternative model can be nominated to define a new
user ID.

• A model user ID can be nominated to override the existing attributes of an already defined user ID.
• The exit can modify any or all of the individual attributes of that user ID by supplying a group of structured fields.

In this manner, the exit has complete control over both known and unknown users wishing to log on to your region.

When a model is specified, the exit changes the value of the 8-character user ID name addressed by word 3 of the Logon
Request parameter list, to the user ID name for the nominated model user ID. You can define many model user IDs, for
example, ADMIN, NETOP, SYSOP, or SYSPROG.

The exit should validate both user ID and password before allowing an automatically modeled user creation. Otherwise,
simple mistakes from mistyped user IDs might generate spurious user ID definitions on the UAMS data set.

NOTE
 Model users take precedence over changes to the user ID. If the exit specifies a model user ID but the model
is itself not defined on UAMS the logon attempt is rejected with a user not known condition. This is the case
regardless of whether the user is defined on UAMS or not, and the logon fails.

Password Status of Modeled User IDs

By default, all users defined using the model user ID are new users, and all new users have to change their password
when they first log on. This is not convenient if users have the same password for all systems.

To avoid this situation, the partial security exit must indicate that the logon password is correct and that the user ID is to be
created and treated as an existing user ID. This means that a password change is not enforced before allowing the logon.

If an unknown user logs on and is automatically given a new user ID based on a model designated by the exit, the new
user ID is created on UAMS:

• If the exit sets return code 0, then the new user ID is created but the user is not asked to change their password.
• If the exit sets return code 4, then the user is requested to change their password since the exit is indicating the

password for that user ID has expired.
• If the exit sets return code 8, then the new user ID is created but the user is prompted to change their password since

they are classified as a new user.

Logon Verification

When a user is logged on to the region, their password is verified in the following circumstances:

• When a user enters their password to resume use of a locked terminal
• When a user attempts to alter the MAI-FS details that use the &USERPW function
• For any NCL procedure using &SECCALL CHECK

Logon verification functionality is supplied by the &SECCALL CHECK verb. When there is no external security package
being used, UAMS handles &SECCALL CHECK.

Model User ID Verification

Consider the following points when model user IDs are subject to logon verification:
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• Consistent logic should be used in the coding of user logon and logon verification calls, and they should use the same
model user IDs.

• If a user ID is not defined to UAMS, then the exit can be coded to either reject the user ID or specify a user ID to be
used as a model.

• If the SYSPARMS MODLUSR operand is specified, all calls that pass the user ID to the exit also pass the model user
ID.

APPC Link Verification

Verification is also required when an APPC link is started and the link is defined with PASSWORD=EXIT.

The exit is designed to use SAF APPCLU class. When a request for an APPC link is made, session partners are passed
to the exit as an entity defined to the SAF security system in the following form:

NETID.LU1.LU2

where LU1 is the requesting system and LU2 is the target system. To remove the necessity to define NETID.LU1.LU2 and
NETID.LU2.LU1 with the same session key, you should specify the security exit to swap LU1 and LU2.

Password Change

To ensure the security of your region, users must be able to change their password in the following circumstances:

• At any time by using the PASSWORD command or /CHGPWD 
• When logging on with an expired password

Retrieval of User ID Information

A logged-on user can enter commands that require the retrieval of their user ID attributes. You provide this functionality in
the following circumstances:

• A SHOW OCS command is issued -- name and location is obtained for all users currently using OCS.
• A PROFILE INITCMD command is issued -- retrieves a copy of the user ID definition to update their OCS profile.
• A SOLVE:FTS TRANSMIT command is issued -- verifies the SOLVE:FTS privileges of the user ID.
• An NCL procedure uses &SECCALL GET.
• A user ID definition is updated.

The required user ID information is returned as a set of structured fields.

If you have a partial security system, your region retrieves the definition of the required user ID from UAMS. The region
then presents the definition to the exit as a set of structured fields for inspection or modification before completing the
request.

If you have a full security system, the security exit must provide all the structured fields for the user definition.

Updates to User IDs

User IDs must be updated when information pertaining to the user has changed. Provide this functionality in the following
circumstances:

• When a user ID requires a change in its privileges
• When a user wants to update their user details
• For any NCL procedure using &SECCALL UPDATE
• For any NCL procedure using &SECCALL CHANGE with the FIELDS or DETAILS operands

Updating a user ID requires the ability to retrieve user ID information.
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If you do not want to override any user attributes from UAMS, then return the parameter list unchanged and set the return
code to zero. This consideration applies to partial security exits only.

The exit does not need to support the ability to update user IDs. If it does not, some other method of changing a user
INITCMD and user details must be available.

Additional Security Functions

You can add your own functions to the security exit; for example, to obtain statistics about the exit’s performance. The
&SECCALL EXIT statement provides this functionality by allowing you to communicate between the security exit and NCL
procedures. Communication is performed by passing the contents of nominated variables to your security exit.

On return to the NCL procedure the contents of the variables, passed as parameter areas, are placed in individual NCL
variables named &1, &2, &3, and so on. A parameter area that was assigned a zero data length by the exit sets a null
value.

NOTE
 The exit can return only as many variables to the NCL procedure as were nominated on the original &SECCALL
EXIT statement.

 Example: 

To obtain statistics about the number of logons performed by the security exit, set the following variables:

&A=GETSTATS

&B=LOGONCOUNT

&C=

These variables are passed to the exit as parameters by the &SECCALL EXIT VARS=(A,B,C) statement. The exit
modifies the contents of these parameters, setting the data length in the first 2 bytes of the parameter area. The maximum
length of the parameter area is 256 bytes.

The following diagram shows how the exit deals with an &SECCALL EXIT call.
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When the exit returns the variables to the NCL procedure, the values of the parameter areas are placed in &1, &2, and
&3.

The exit can also set a return code that is passed back to the NCL procedure as the value of the system variable
&RETCODE. In addition, the exit can supply a message which is returned to the procedure in &SYSMSG.

&SECCALL EXIT is available for use in any NCL procedure, but is valid only in systems which are configured with a
security exit.

NOTE
 For detailed information, refer to the &SECCALL EXIT topic. 

Listing of User IDs (Full Security Exit Only)

You can obtain a list of all the user IDs defined to your system. To build this list, you retrieve sequential user IDs. The
OPT=KGT or OPT=KLT option of the &SECCALL GET NCL statement performs this functionality. This statement retrieves
user ID definition details for an NCL procedure of the next (KGT) or previous (KLT) user ID defined following a nominated
user ID name.

If you use a partial security exit, this call is not made to the exit. A sequential get is performed on the UAMS data set and
then a specific return user ID information call is passed to the security exit.
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Addition of User IDs

You must be able to add a new user ID definition so that a new user can access the region. The following features provide
this functionality:

• The UAMS Add function
• Any NCL procedure using &SECCALL ADD USERID

If you use a partial security exit, take the following actions for the definition to be added to UAMS without overriding the
attributes:

• Set the return code to zero.
• Return the parameter list unchanged.

If you use a full security exit, this function is not required. Your external security package performs this function.

Deletion of User IDs

You can delete a user ID definition using the following methods:

• The UAMS Delete function
• Any NCL procedure using &SECCALL DELETE USERID

If you use a full security exit, this function is not required. Your external security package performs this function.

Processing of Structured Fields

If the user logging on is defined to UAMS, their user ID definition privileges are presented to the exit as a list of structured
fields. Word 10 of the logon request parameter list addresses this list.

By translating the definition of a known user ID into structured fields and presenting them to the exit at logon time, the exit
can inspect or modify the attributes and privileges of the user.

The exit cannot add structured fields to the list provided on the call but the following actions can be taken:

• Any structured field passed to the exit can be modified.
• A structured field can be logically deleted from the list by clearing its address pointer from the list.
• The exit can provide a complete replacement set of structured fields by replacing the address pointer in Word 10 of the

parameter list.

Implementing SmartTrace Security
 

NOTE
Valid for NetMaster NM for TCP/IP

The SmartTrace feature lets users view IP packets flowing into and out of your z/OS systems, while providing instant
access to IP packet data.

The following levels of security are associated with SmartTrace:

Using SmartTrace
-- To use SmartTrace, a user UAMS definition or group definition must have a TCP/IP Services value of 2. This
setting permits them to define, delete, start and stop tracing, and view any traced packet headers.

Viewing Packet Data
-- Because the IP packets can contain sensitive information, a further level of authority is required for users to
view packet payload data. Your external security system (ACF2 for z/OS, Top Secret for z/OS, or RACF) must
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grant this authority. The user must have READ access to NETMSTR.PKTTRACE.region, where region is the
region ACB name, as specified in the PRI= parameter in the RUNSYSIN member.

Grant Access to SmartTrace Data Using Top Secret

To set up definitions to allow access to SmartTrace in your region with ACB NMTEST, issue the following commands:

TSS ADD(dept) IBMFAC(NETMSTR)

TSS PERMIT(USER1) IBMFAC(NETMSTR.PKTTRACE.*) ACCESS(NONE)

To permit user USER1 to access SmartTrace data, issue the following command:

TSS PERMIT(USER1) IBMFAC(NETMSTR.PKTTRACE.NMTEST) ACCESS(CONTROL)

Grant Access to SmartTrace Data Using ACF2

To set up definitions to allow access to SmartTrace in your region with ACB NMTEST, issue the following commands:

[ACF]

SET RESOURCE(FAC)

COMPILE *

$KEY(NETMSTR.PKTTRACE.*) TYPE(FAC)

To permit user USER1 to access SmartTrace data, issue the following command:

$KEY(NETMSTR.PKTTRACE.NMTEST) TYPE(FAC) USER1(USER1) READ(ALLOW)

STORE

[END]

Grant Access to SmartTrace Data Using RACF

To set up definitions to allow access to SmartTrace in your region with ACB NMTEST, issue the following commands:

RDEFINE FACILITY NETMSTR.PKTTRACE.* UACC(NONE)

RDEFINE FACILITY NETMSTR.PKTTRACE.NMTEST UACC(NONE)

SETROPTS RACLIST(FACILITY) REFRESH

To permit user USER1 to access SmartTrace data, issue the following command:

PERMIT NETMSTR.PKTTRACE.NMTEST CLASS(FACILITY) ID(USER1) ACCESS(READ)

Implementing Resource-Level Security
This section describes how to implement resource-level security for your product regions.

NOTE
This section does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail.

A user's privileges (as defined in UAMS) provide a base level of control over their access authorities to your product
region.

You can implement a more granular level of control by implementing resource-level security. This level of security can
allow or deny user access to the following functions and resources:
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• Individual menus and menu options
• Specific Automation Services system images and resources
• Individual commands
• Individual Customizer parameter groups

Access to these functions and resources is controlled using the Network Partitioning Facility (NPF), your external security
package, or both.

Sample Group Definitions

Your product comes with sample resource-level security definitions based on the supplied sample UAMS group
definitions.

The following sample group definitions are generated when a region starts for the first time:

• $RMADMIN -- administrator -- this group of users has access to all administrative functions, such as adding user IDs
and user profiles. An administrator has access to all menu options and is authorized to delete database records.

• $RMOPER -- operator -- this group of users has access to a restricted subset of functions. An operator does not have
access to all menu options and is not authorized to delete database records.

• $RMNOPER -- network operator -- this group of users has similar access as an operator. Network operators can
manage network operations but are not authorized to manage system operations. Use this group for network operators
managing network resources from your product region.

• $RMMON -- monitor -- this group of users has access to a restricted subset of menu options, and can browse, but not
update or delete database records. These users can display information about monitored resources but cannot act on
those resources.

• $RMBUSER -- Background User -- this group of users has region or engine component authorization. Do not modify
the supplied $RMBUSER group definition, because this could impede the operation of your product region.

Controlling Access to Functions and Resources by Using NPF
The Network Partitioning Facility (NPF) contains the access permissions for user’s requests to menus, resources, or
commands. This is enabled when an NPF resource list member is specified in a UAMS definition.

By specifying structured strings, access can be restricted or allowed to menu options, system images, commands, and
Customizer parameter groups. These strings are stored in resource tables and referenced by the NPF resource list
members. Resource tables and resource list members are read from the NPTABLE file.

The following diagram shows the relationship between UAMS and NPF.
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Sample NPF Members

The sample NPF members in the CC2DEXEC data set contain predefined tables that permit or restrict access for the
supplied sample groups of users. These NPF members and their content are shown in the following table. For more
information about these members, see the comments within the members.

WARNING
The NPF members must have names that start with $RMSX. If you rename a member, ensure that its name has
the correct prefix.

$RMSXADM
Specifies permissions for administrators.

$RMSXOPR
Specifies permissions for operators.

$RMSXNOP
Specifies permissions for network operators.

$RMSXMON
Specifies permissions for monitors.

When a user accesses a menu, accesses a database record, or tries to issue a command, NPF is called. The region
checks the NPF member specified in the user ID definition and its corresponding permissions. The region then responds
by allowing or disallowing the requested action.

By using NPF, you can also restrict certain users to certain groups of resources. For example, one operator can influence
all the resources in REGION1 only, while another operator can influence all the resources in REGION2. Any attempt by
the first operator to influence the resources in REGION2 will be rejected.

NOTE
The region does not perform read access controls, so all users are able to browse data. Users who attempt
to update data they are not authorized to update are presented with a warning message, and the data is not
modified.

Modifying NPF Members

You can alter sample members to meet your own security requirements by changing the structured strings that are stored
in the NPF resource tables. Following is a list of the NPF resource tables and the functions that can be secured by each.

$RMMENU
Secures menu options.

$RMDB
Secures databases.

$RMSYS
Secures system images.

$RMCMD
Secures commands.

$RMICS
Secures Customizer parameter groups.

The rest of this section explains how to alter the NPF resource tables.

WARNING
Use the method documented here to control access to commands. Do not use the command authority function,
because changing the authority level of commands can interfere with the operation of the region.
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Controlling Access to Menu Options

Access to menus and their options is controlled by using the $RMMENU table.

To allow access to all menu options, specify the following:

 $RMMENU=*.*

 

To restrict access to menus and options, specify the following:

 $RMMENU=$RMSXnnn

where $RMSXnnn is the control member for menu options for one user group. In this control member, you must list all the
menus and menu options for the user group. Use the following format:

 RM.menu-id.option-code

menu-id
Identifies the menu. The ID of the main Primary Menu is $NM001. To display the ID of another menu, enter
MENUID at the Select Option prompt.

option-code
Identifies the option (for example, A for the Administration and Definition option on the main Primary Menu).

To indicate that certain menu options are invalid, you must comment them by placing an asterisk (*) beside them. To make
the menu option valid again, uncomment the option by removing the asterisk.

Controlling Access to the Knowledge Base

Access to the knowledge base is controlled by the $RMDB table. Controlling access to the knowledge base allows you to
control the type of access a user has to definitions by systems, classes, and resources.

Controlling the Type of Access

The type of access is controlled by specifying the actions that can be performed on systems, classes, and resources. If no
restriction is required, specify the following:

 $RMDB=ACT.*

 

To restrict the type of access allowed, specify the following:

 $RMDB=ACT.$RMSXnnn

where $RMSXnnn is the control member for the type of access to databases for one user group. In this control member,
you must list the actions that are available, and comment or uncomment them as required. The valid actions are CREATE,
DELETE, and SET.

Controlling Access by System Images

If all systems are to have the type of access defined above, specify the following:

 $RMDB=SYS.*

 

To restrict the defined access to only certain systems, specify the following:

 $RMDB=SYS.$RMSXnnn

where $RMSXnnn is the control member for systems with restricted access for one user group. In this control member,
you must list the systems that will have the defined access.

 1909



 Netmaster® Shared Content Library 12.2

Controlling Access by Classes

If all classes are to have the type of access defined above, specify the following:

 $RMDB=CLS.*

 

To restrict the defined access to only certain classes, specify the following:

 $RMDB=CLS.$RMSXnnn

where $RMSXnnn is the control member for classes with restricted access for one user group. In this control member, you
must list the available classes, their short names, and their description, and comment or uncomment them as required.

Controlling Access by Resources

If all resources are to have the type of access defined above, specify the following:

 $RMDB=RSC.*

 

To restrict the defined access to only certain resources, specify the following:

 $RMDB=RSC.$RMSXnnn

where $RMSXnnn is the control member for resources with restricted access for one user group. In this control member,
you must list the resources that will have the defined access.

Controlling Access to System Images

Access to system images is controlled by the $RMSYS table.

To allow access to all system images, specify the following:

 $RMSYS=SYS.*

 

To restrict access to certain system images, specify the following:

 $RMSYS=SYS.$RMSXnnn

where $RMSXnnn is the control member for access to system images for one user group. In this control member, you
must list the system images to which access is allowed.

Controlling Access to Commands

Access to commands is controlled by the $RMCMD table. Access to the following groups of commands can be controlled:

• Automation Services commands
• System commands
• Product commands

It is also possible to restrict the commands that can be performed against systems and resources.

Automation Services Commands

To allow access to all Automation Services commands, specify the following:

 $RMCMD=CMD.*
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To restrict access to particular Automation Services commands, specify the following:

 $RMCMD=CMD.$RMSXnnn

 

where $RMSXnnn is the control member for access to Automation Services commands for one user group. In this
control member, you must list the commands, their classes, and their descriptions, and comment or uncomment them as
required.

Consider the following scenario, where an organization wants to block command execution for an entire class,
but still allow specific commands for a group of users. Specifically, the organization wants to block non-network
administration users from executing commands against the OPS/MVS Resource (OPSRSC/CLASS34). However, in order
to gather critical information related to their role, they still need to execute one command against the OPSRSC class, the
ability to view alerts. To configure these settings, follow these steps:

1. For each user(s)' UAMS member, ensure that the NPF List Member setting is either$RMSXMON (MONITOR class) or
$RMSXNOP (NETWORK OPERATOR class). This assumes that the ADMINISTRATOR and OPERATOR classes will
need to execute commands against all classes, and therefore would not be useful in this scenario.

2. Modify the COMMAND ACCESS settings of either $RMSXMON (shown in this case) or $RMSXNOP to specify which
member will control which classes are allowed, and which are restricted.
– Comment out the EXECUTE COMMANDS AGAINST ALL CLASSES setting.
– Un-comment the RESTRICT CLASSES setting.

These changes are illustrated below:
*----------------------------------------------------------------*

* COMMAND ACCESS                                                 *

*----------------------------------------------------------------*

*                                                                       

$RMCMD=CMD.$RMSX220        *RESTRICT COMMANDS                          

$RMCMD=SYS.*              *EXECUTE COMMANDS AGAINST ALL SYSTEMS       

*$RMCMD=CLS.*               *EXECUTE COMMANDS AGAINST ALL CLASSES       

$RMCMD=RSC.*               *EXECUTE COMMANDS AGAINST ALL RESOURCES     

$RMCMD=SYSCMD.$RMSX223     *RESTRICT OPERATING SYSTEM COMMANDS         

$RMCMD=NMCMD.$RMSX224      *RESTRICT OPERATING OCS COMMANDS            

*                                                                       

*$RMCMD=SYS.$RMSX221       *RESTRICT SYSTEMS                           

*$RMCMD=RSC.$RMSX222       *RESTRICT RESOURCES                         

 $RMCMD=CLS.$RMSX230       *RESTRICT CLASSES

In this scenario, then, member $RMSX230 controls which classes are allowed, and which classes are restricted.
3. Copy member $RMSX230 to a new member, such as $RMSX235: this is beneficial in cases such as this scenario,

where only one class is to be restricted.
4. Modify the COMMAND ACCESS from step two above to reflect the new member by changing $RMCMD=CLS.

$RMSX230  to $RMCMD=CLS.$RMSX235.
5. Edit $RMSX235 to determine which classes the user(s) will be allowed to execute commands against. In this scenario,

then, since you do not want users to execute commands against OPSRSC (MVS/OPs), comment out CLASS34, if it is
not already commented out.

NOTE
Non-resource type items in the list of classes, such as user profiles, do not appear in the monitor and
therefore commands cannot be issued against them, whether they are commented out or not.

6. Access $RMSXMON member $RMSX220 (which controls command access) and add the AL.34 line to the file to
enable a specific command to be executed only against CLASS34, OPSRSC, as illustrated here:
        AFF     *ALL-X    Browse a Shared Resource's Affinity

        AL      *ALL-X    Display Alerts for a Resource      

        AL.34   *ALL-X    Display Alerts for OPSRSC CLASS    
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        ALA     *NCPMON   List NCP Line Adaptors              

        ALF     *ALL-X    Acknowledge a Link Failure

This permits only AL commands to be executed against CLASS34; no other commands can be issued against the
class by the user(s).

System Commands

To allow access to all system commands, specify the following:

 $RMCMD=SYSCMD.*

 

To restrict access to particular system commands, specify the following:

 $RMCMD=SYSCMD.$RMSXnnn

where $RMSXnnn is the control member for access to system commands for one user group. In this control member you
must list the commands, their classes, and their descriptions, and comment or un-comment them as required.

Product Commands

To allow access to all product commands, specify the following:

 $RMCMD=NMCMD.*

 

To restrict access to particular product commands, specify the following:

 $RMCMD=NMCMD.$RMSXnnn

where $RMSXnnn is the control member for access to product commands for one group of users. In this control member,
you must list the commands, their classes, and their descriptions, and comment or uncomment them as required.

Commands Issued Against Systems

If the commands defined above are to be issued against all systems, specify the following:

 $RMCMD=SYS.*

 

To restrict the defined commands to only certain systems, specify the following:

 $RMCMD=SYS.$RMSXnnn

where $RMSXnnn is the control member that controls the systems against which defined commands can be issued for
one user group. In this control member, you must list those systems against which the defined commands can be issued.

Commands Issued Against Resources

If the commands defined above are to be issued against all resources, specify the following:

 $RMCMD=RSC.*

 

To restrict the defined commands to only certain resources, specify the following:

 $RMCMD=RSC.$RMSXnnn

 1912



 Netmaster® Shared Content Library 12.2

where $RMSXnnn is the control member that controls the resources against which defined commands can be issued
for one user group. In this control member, you must list those resources against which the defined commands can be
issued.

Product Commands from the OCS Panel or Command Entry Panel

When you issue a command from the OCS panel or command entry panel, you issue the command under the control
of your command authority level and the external security profile of the region. You do not normally issue the command
under the control of the NPF member specified in your UAMS record.

If you want to issue a command under the control of the specified NPF member, replace the command with an NCL
procedure.

The following NCL procedures are provided to replace product commands:

• ALLOCATE
• FSTOP
• OPSYS
• ROUTE
• SHUTDOWN
• SUBMIT
• SYSCMD
• UNLOAD

If you must create other replacement NCL procedures, do the following:

1. Create an NCL procedure in the security PDS with the same name as the command you want to replace.
2. Ensure the NCL procedure contains the following:

 -EXEC $RMSXTPL cmdname &ALLPARMS

&IF &RETCODE EQ 0 &THEN +

    -cmdname &ALLPARMS

 

3. Enter /PARMS from the command prompt to display the Customizer : Parameter Groups panel.
4. Add your replacement NCL procedure name to the parameter group ID CMDREPLS in category SECURITY.

CMDREPLS can contain up to 21 entries. If you have more than 21 entries, place the command SYSPARMS
CMDREPL=cmdname for each extra entry in the NMINIT procedure.

5. Press F6 (Action) if you want to use the replacement NCL procedure immediately (otherwise, it will only be available
after the region has been restarted.)

WARNING
The NPF security rule, $RMCMD.REPLUNLD, controls whether a user can use the UNLOAD PROCEDURE
command to unload the command replacement NCL procedures. Ensure that you provide sufficient security for
the resource $RMCMD.REPLUNLD, to prevent unauthorized unloading (disabling) of the listed NCL procedures.

Controlling Access to Customizer Parameter Groups

Access to all Customizer parameter groups is controlled by the $RMICS table.

To allow all types of access to Customizer parameter groups, specify the following:

 $RMICS=*.*

 

To restrict the type of access to Customizer parameter groups, specify the following:

 $RMICS=$RMSXnnn
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where $RMSXnnn is the control member that controls the type of access to initialization parameter groups for one user
group. In this control member, you must list the type of access, and the initialization and customization groups, and
comment or uncomment them as required. Use the following format:

 action.parameter-group-name

action
Specifies the type of access to the initialization and customization parameter groups. The access can be one or
more of the following types:
GET

Gets parameter group.
SET

Files parameter group.
SETPARM

Actions parameter group.
UPDPARM

Updates parameter group.
BROPARM

Browses parameter group.
parameter-group-name

Names the Customizer parameter group.

Changing an NPF Table

If you make changes to an NPF table, these changes are only activated when you have done the following:

• Executed the NPTAB resource-group REP=table-name command; for example, NPTAB $RMMENU REP=$RMSX110.
• Executed a SIGNON command, or logged off and logged back on again.

Controlling Access Using an External Security Package
Your external security package can provide resource-level security if it supports SAF. It can provide security on its own or
in conjunction with NPF.

SAF calls to your external security package are used to access permissions for user’s requests to menus, resources, and
commands. This is enabled when $RMSXS-prefixed member is specified in the NPF Resource List Member field of a
UAMS definition.

The following diagram shows the relationship between UAMS and SAF within an external security package. The
$RMSXS-prefixed member can either be empty (as shown in the diagram) or contain NPF statements. Sample members
are listed in the table in Sample NPF Members.

The following NPF members (with names prefixed by $RMSXS) indicate that an external security package is to be used:

$RMSXSAF
Contains a special indicator -- NPF will be bypassed in favor of an external security package.
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$RMSXSAD
Contains permissions for administrators -- combined NPF and external security package.

$RMSXSOP
Contains permissions for operators -- combined NPF and external security package.

$RMSXSNO
Contains permissions for network operators -- combined NPF and external security package.

$RMSXSMO
Contains permissions for monitors -- combined NPF and external security package.

Sample Security Profiles

Sample security profiles are provided for each of the supported external security packages in the following libraries:

• The SMP target zone library, dsnpref.pvpref.CC2DSAMP
• The SMP distribution zone library, dsnpref.pvpref.AC2DSAMP
• dsnpref

Specifies your site-specific data set name prefix.
• pvpref

Specifies your product version prefix.

Each library includes the following security profiles:

$RMSXACF
Specifies permissions for all groups of users for ACF2 Version 6 and later.

$RMSXTSS
Specifies permissions for all groups of users for Top Secret.

$RMSXRCF
Specifies permissions for all groups of users for RACF.

Defining Security Profiles

To define the appropriate security profiles to an external security package, complete these steps:

1. Copy the required security member to the security PDS (which is the first library in the COMMANDS concatenation of
libraries).

2. If necessary, modify the members to suit your requirements.
3. Add a valid job card to run the batch job.
4. When the job has completed successfully, enter a $RMSXS-prefixed member in the NPF Resource List Member field

of your user’s group or user ID definition, to indicate that an external security package is required to control security.

The security requirements for the sample groups -- $RMADMIN, $RMOPER, $RMNOPER, and $RMMON -- are now
defined to your external security package and will apply to users attached to these groups.

Modifying Security Members

The supplied security members define each group’s access to functions and resources. These security members can be
modified to suit your own security requirements. Use the syntax specified in the following sections to specify your own
requirements for access to menu options, the knowledge base, system images, Automation Services commands, system
commands, and product commands.

Controlling Access to Menu Options

To control access to menu options, specify:
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$RMMENU.menu-id.option-code 

menu-id
Identifies the menu. The ID of the main Primary Menu is $NM001. To display the ID of another menu, enter
MENUID at the Select Option prompt.

option-code
Identifies the option (for example, A for the Administration and Definition option on the main Primary Menu).

Use an asterisk (*) to represent all menu options; for example, $RMMENU.menu-id.* means all options from menu-id.

Use $RMMENU.** to allocate access to all menus and their options.

NOTE
The asterisk (*) represents null, or one or more characters. Two asterisks (**) represent any suffix. This may not
apply to your security system, in which case, you must use the equivalent wildcard character that does apply.

Controlling Access to the Knowledge Base

The knowledge base contains definitions of Automation Services components. To control access to knowledge base
definitions, specify:

$RMDB.system-image-name.system-image-version.class-number. definition-name.action-type 

system-image-name
Names the system image.

system-image-version
Identifies the version of the system image.

class-number
Identifies the class of component. The following table lists the valid classes. A product uses a subset of these
classes.

class-number Component Definition

01 System image

02 Started task

03 SNA group

08 CONNECT:Direct manager

09 CONNECT:Direct monitor

17 USRCLS -- user-defined resource class

18 Tape or cartridge unit

21 Internal resource

22 FTS manager

23 FTS monitor

24 File transfer schedule

25 FTP manager

26 FTP monitor

27 CONNECT:Mailbox manager

28 CONNECT:Mailbox monitor

35 User profile
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class-number Component Definition

36 Status monitor filter
Resource group filter
SNA resource filter
File transfer rule set
File transfer rule

38 FTP policy rule set or rule

39 IP Node Monitor group

40 Command

41 Logical state table

42 IP node

43 IP address space monitor

46 Open Systems Adapter

47 Enterprise Extender

48 Communications storage manager

49 VIPA

50 Availability map

51 TCP/IP stack

53 APPN/HPR

55 SNA resource model template

56 SNMP host details

57 VTAM state

60 Resource group

61 Service

62 XCOM Data Transport manager

63 XCOM Data Transport monitor

64 Monitoring attribute

70 Macro

71 Process

74 Calendar criteria

75 Calendar

76 Calendar keyword

78 Activity schedule

80 Icon

81 Icon panel

90 Prompt list

93 Rule set

94 Message rule

95 Message group rule
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class-number Component Definition

96 Learnt message

98 Timer rule

9A Included rule set

9B Initial action

NOTE
Resource classes 30, 35, 36, 39, 40, 41, 56, 60, 61, 64, 70, 74 to 76, 78, 80, 81, 90, 93 to 96, 98, 9A, and 9B
are independent of system images.

definition-name
Identifies the component definition.

action-type
Identifies the action to be performed on the definition. Valid values are:
CREATE

Creates a new definition.
DELETE

Deletes an existing definition.
SET

Updates a definition.

Use an asterisk (*) to represent all knowledge base components. The following example shows the ability to create started
task resource definitions for all versions of system-image-name:
$RMDB.system-image-name.*.02.*.CREATE

Use $RMDB.** to allow all knowledge base functions on all knowledge base components.

Controlling Access to System Images

You can control which functions a user can perform on a system image. To control access to system image resources,
specify:

$RMSYS.system-image-name.system-image-version 

system-image-name
Names the system image.

system-image-version
Identifies the version of the system image.

Use an asterisk (*) to represent all of a resource type; for example, $RMSYS.*.0001 indicates all version 1 system
images.

Use $RMSYS.** to allocate permission to perform all functions on all system images.

Controlling Access to Automation Services Commands

You can control whether a user can issue an Automation Services command on an Automation Services component. To
control the use of these commands, specify:

$RMCMD.system-image-name.system-image-version. class-number.component-name.as-command-name 

system-image-name
Names the system image.
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system-image-version
Identifies the version of the system image.

class-number
Identifies the class of component. The table in Controlling Access to the Knowledge Base lists the valid class
numbers.
If you want to restrict the use of a command on SNA resources in NetMaster NA, specify 55 for the class number.

component-name
Identifies the component.

as-command-name
Names the command.

NOTE
For information about how to view the list of registered commands, refer to the Defining Automation
Services topic.

The following list shows non-registered commands:
DBSYNC

Synchronizes databases.
REPLUNLD

Enables a user to unload command replacement NCL procedures.
TRANSMIT

Transmits a system image or other database components.
SETUP

The express setup facility calls $NMSEC with the command name SETUP to check if the user ID has
authority to run the facility.

Use an asterisk (*) to represent all of a resource type. The following example shows the ability to issue commands relating
to file transfer schedules in all versions of system-image-name:
$RMCMD.system-image-name.*.24.*.*

Use $RMCMD.** to allocate permission to perform all commands on all components in all system images.

Controlling Access to System Commands

To control the use of system commands, specify:

$RMSYCMD.system-command-name.operand-1.operand-2…operand-n 

system-command-name
Names the system command.

operand-n
Specifies the operands of the command.

Use an asterisk (*) to represent all of a resource type. For example, to secure the MODIFY system command for the
following commands in all regions:

• For the FSTOP command, use $RMSYCMD.F.*.FSTOP.
• For the SHUTDOWN command, use $RMSYCMD.F.*.SHUTDOWN*. The trailing asterisk ensures that every variation

of the command is covered.

Use $RMSYCMD.** to allocate permission to perform all system commands.
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Controlling Access to Product Commands

To control the use of product commands, specify:

$RMNMCMD.product-command-name 

product-command-name
Names the command. See the 3270 Online Help for the list of product commands.

Use $RMNMCMD.** to allocate permission to perform all product commands.

When you issue a command from the OCS window or command entry panel, you issue the command under the control
of your command authority level and the external security profile of the region. You do not normally issue the command
under the control of your own security profile.

If you want to issue a command under the control of your own security profile, replace the command with an NCL
procedure.

NOTE
This does not affect system commands that are already controlled by SAF.

Controlling Access to Customizer Parameter Groups

To control the type of access to Customizer parameter groups, specify:

$RMICS.action.parameter-group-name 

action
Specifies the type of access to the Customizer parameter groups. The access can be one or more of the following
types:
GET

Gets parameter group.
SET

Files parameter group.
SETPARM

Actions parameter group.
UPDPARM

Updates parameter group.
BROPARM

Browses parameter group.
parameter-group-name

Names the Customizer parameter group.

Use the asterisk (*) as a wild card. The following example shows the ability to retrieve all parameter groups:

$RMICS.GET.*

Use $RMICS.** to allow all types of access to Customizer parameter groups.

Securing Data Set Members
The data set members that control a region must be secured in a library known as the security PDS. The security PDS
is not created during the installation of your product, and must be created manually before you proceed to implement
security. Follow the steps described here to create the security PDS.
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Only security personnel are allowed access to the security PDS.

1. Create a security PDS as the first library in the COMMANDS concatenation of libraries.

NOTE
The COMMANDS concatenation of libraries is in your RUNSYSIN member. The default first library is
TESTEXEC.

2. Copy the following members from the CC2DEXEC data set into the security PDS:
$NMSEC

Controls access to functions.
$RMSXxxx

Provides sample SAF security profiles.
ALLOCATE, FSTOP, OPSYS, ROUTE, SHUTDOWN, SUBMIT, SYSCMD, and UNLOAD

Controls access by message monitor users to commands. These members are command replacement NCL
procedures.

3. Copy any user-defined command replacement NCL procedures into the security PDS.
4. Restrict access to this security PDS to security personnel, and the region (read access only).
5. Point the NPTABLES DD to your security PDS.

NOTE
The NPTABLES DD in your RUNSYSIN member points to dsnpref.pvpref.CC2DEXEC by default.

Administering Security

Command Authority Levels

Product commands and VTAM commands that your product can execute are each assigned a default authority level.
These levels are within the range of 0 to 255.

Users of your product region are also allocated a command authority level. This level is in their user ID definition. The
authority level set corresponds to the authority level for the commands they are authorized to issue.

Change Command Authority Levels

To allocate a different command authority to a particular command, use the SYSPARMS CMDAUTH operand.

Example:

To allocate a command authority of 5 to the CANCEL command, enter the following command:

SYSPARMS CMDAUTH=(CANCEL,5)

Disable Commands

To disable a command, allocate an authority level higher than the level available to any user.

Replace Commands with NCL Procedures

To replace native commands with an NCL procedure of the same name, use the CMDREPLS parameter group in
Customizer.

Example: Replace the CANCEL Command

This example replaces the CANCEL command with an NCL procedure of the same name.
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Follow these steps:

1. Enter /PARMS at the command prompt.
The Parameter Groups panel is displayed.

2. Enter U next to the CMDREPLS parameter group.
The Parameter Group panel for the CMDREPLS parameter group is displayed.

3. Type CANCEL in the next available position in the Replaced Command ID field.
4. Press one of the following function keys:

– F3 (File) to file the changes -- the changes are not applied to the current region, but are applied when the region is
restarted.

– F6 (Action) to apply the changes to this region -- the changes are not saved.

NOTE
 The rest of Administering Security does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and
SOLVE:NetMail.

Customizing Parameters that Affect Security

NOTE
This section does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail.

Review the following Customizer parameter groups (/PARMS) for security:

• CMDREPLS
• SECSHIPPING

Command Replacement

The CMDREPLS parameter group specifies which commands are to be intercepted and have an NCL procedure of the
same name started instead of the command being executed. This allows you to perform additional security checking on
these commands.

WARNING
 If you change the default set of replacements, the functioning of some of the supplied applications may be
impacted.

Synchronizing Updates Across Linked Regions

To automatically update UAMS records across all active linked regions, you must enable the automatic propagation
facility, known as security shipping.

NOTE
 If security shipping is enabled, it occurs when a user ID or group definition is added, updated, or deleted.

Synchronization depends on whether you make an update from a focal point region or a subordinate region as follows:

• If the update is in a focal point region, the update is synchronized across all active linked regions that are enabled for
this feature.

• If the update is in a subordinate region, the update is synchronized across only those active linked focal point regions
that are enabled for this feature.

Enabling or disabling the update of UAMS records across multiple regions is the function of parameter group
SECSHIPPING. To set or alter this parameter group:

1. Enter /PARMS at the command prompt to display the Customizer : Parameter Groups panel.
2. Apply the U (Update) action to SECSHIPPING, which is located in the SECURITY category.
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With the SECSHIPPING - Ship UAMS Maintenance panel displayed, you can make various settings, by choosing one
of the following:
– Respond YES to both questions.

This allows all add, update, delete, and password change operations for UAMS records to be propagated to linked
regions. (This setting is for regions that do not share a UAMS file and do not use NMSAF or a partial security exit.)

– Respond YES to the question Ship to Linked Systems? and NO to the question Including Password Changes?
This allows all add, update and delete operations for UAMS records to be propagated to the linked regions. Update
requests from linked regions are processed, but changes to the password field are not. (This setting is for regions
that do not share a UAMS file and use NMSAF or a partial security exit.)

– Respond NO to both questions.
This means that no UAMS records changes are propagated. If an update is requested from a remote region via this
facility, it is refused. If linked regions share a UAMS file, you should choose this setting. Otherwise, you will get error
messages when updating shared values on the User Description panel of the user profile.

UAMS updates are sent to linked regions immediately, for security reasons. A UAMS update report is displayed
immediately, indicating the success or failure of those updates.

Troubleshooting

Possible reasons for a remote region update not working include the following:

• The region is not profiled for remote updates. To profile it for remote updates, specify YES in the Ship to Linked
Systems? field of its SECSHIPPING parameter group.

• The link or remote region is not active. (Because UAMS update records are not written to a staging file, no record of
the update is retained, and the UAMS record in the remote region is not updated.)

• The user does not have UAMS administration authority on the remote region.
• The record or database is locked.
• The UAMS record does not exist. This condition occurs when an administrator updates a user profile record, without

providing a new initial password, and there is no associated UAMS record for the remote region. The administrator can
remedy this by supplying an initial password. This results in the automatic generation of a UAMS record for the remote
region, and resets the users password across all regions.

• You based the user access on a customized user group that does not exist in the remote region.

Understanding User Profiles
NOTE
This section does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail.

User profiles set user preferences and tailoring options. User profiles work with a user’s UAMS definition to set the user’s
working environment.

The following illustration shows examples of user access and privilege. Profiles that are specific to a particular product are
identified in parentheses.

• At the lowest level, UAMS uses the security rules to control basic functions, security, and logon access to the region.
Only a system administrator should have the authority to maintain UAMS definitions.

• At the next level, user profiles contain default settings (which are within any UAMS limitations) for the operational
environment. Users can update their own profiles, and the system administrator can update any user profile.

• At the highest level, the specific environments seen by a user are determined by the defaults set in that user’s profile
record. A user can, however, change those defaults (within any UAMS or user profile limitations) for the duration of a
work session.
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Figure 22: Understanding User Profiles

Defining User Profiles

NOTE
This section does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail.

User profile information controls what resources and messages a user sees on monitors and consoles. User profile
records are automatically propagated to all linked regions when created.

To assist with ease of administration if a UAMS user ID definition does not already exist, a UAMS user ID definition is
automatically generated when a user profile is created for a user and a group ID is specified.

NOTE
 If you are using a full security exit, user ID definitions are not automatically generated.

To create a profile for a new user, complete the following steps:

1. Enter /ASADMIN from the primary menu to display the Automation Services Administration Menu.
2. Select option UP - User Profiles to display the User Profile List.
3. Press F4 (Add) to add a new user profile. The action presents you with the first panel in the user profile definition. The

following sections describe some of the panels. Use F8 (Forward) to scroll to each new panel.
4. File or save the new record.

A UAMS Update Report is displayed if the following conditions apply:
– You have completed fields on the User Description panel.
– The SECSHIPPING parameter group is set in the current region to enable automatic propagation of UAMS

updates.

 PROD--------------- Automation Services : UAMS Update Report ------------------

 Command ===>                                   Function=Browse Scroll ===> PAGE
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                A UAMS update request was sent to all linked

            regions for user BROWNP with the following results:

 Region    Message

 PROD13    RM350008 UAMS ADD PROCESSED SUCCESSFULLY

 PROD14    RM350403 UAMS ADD PROCESSED SUCCESSFULLY

 PROD15    RM350403 UAMS ADD PROCESSED SUCCESSFULLY

 ******************************* BOTTOM OF DATA ********************************

NOTE
 When you have defined one user profile, you can use the C (Copy) action to duplicate an existing user profile
and change the values for another user in the copied record as required.

Specifying a User’s Details

You can specify a user’s details by using the User Description panel. These details are the same as those details in the
user’s UAMS user ID definition.

 PROD------------------ Automation Services : User Description -----------------

 Command ===>                                                    Function=ADD

 . User Description -----------------------------------------------------------.

 |                                                                             |

 | User ID ............ BROWNP__                                               |

 | Initial Password ...                                                        |

 | Model User ID ......                                                        |

 | User Name .......... Peter Brown_________                                   |

 | User Location ...... Operations__________                                   |

 | Phone Number ....... ext 222_____________________                           |

 | Email .... ________________________________________________________________ |

 | Language Code ......___                                                     |

 | Time Zone Name ....+________                                                |

 |                                                                             |

 | Group ID ..........+ $RMOPER_                                               |

 | Group Name ......... Operator Group                                         |

 |                                                                             |

 ’-----------------------------------------------------------------------------’

NOTE
 If the user is already defined to UAMS, you can enter an equal sign (=) in the User Name, User Location,
Telephone Number, and Group ID fields to get the values from the UAMS record. Also, you do not need to
complete the Initial Password field. If, however, you enter new values in any of these fields, the user’s UAMS
record is updated with the new values.

Customizing a User’s Primary Menu Format Control

You can customize a user’s Primary Menu Format Control display by using the Primary Menu Format Control panel.

The panel enables you to specify defaults for the following:
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• Format for the Primary Menu
• (NetMaster NM for TCP/IP) Format of the IP Summary display, including sort order for IP Traffic Summary and auto-

refresh

Customizing a User’s Alert Monitor

You can customize a user’s default alert monitor display by using the Alert Monitor Profile panel.

The panel enables you to specify defaults for the following:

• Alert monitor filter that restricts the displayed alerts (You can define the filters at the Filter Definition List panel. To
access the list, enter /ALADMIN.F.)

• Display format that determines what alert information is displayed (You can define the format at the List Definition List
panel. To access the list, enter /ALADMIN.L.)

• Alert sort criteria to be applied when the user accesses the alert monitor

Customizing a User’s Resource Monitor Display

NOTE
This section only applies to NetMaster NA, NetMaster FTM, SOLVE:Operations Automation for z/OS, and
SOLVE:Operations Automation for CICS.

Besides the resource monitor profile, there are profiles for other types of monitors that you may customize. Depending on
the products running in your region, you have different types of monitors available to you.

You can customize a user’s resource monitor display by using the Resource Monitor Profile panel.

The panel displays the following information:

• Resource monitor filter
• Display format
• The number of display COLUMNS
• Sort criteria
• Extended display control (ON|OFF)

Customizing a User’s Message Monitor Profile

NOTE
This section only applies to NetMaster NA, NetMaster FTM, SOLVE:Operations Automation for z/OS, and
SOLVE:Operations Automation for CICS.

You can customize a user’s message monitor (or Operator Console Services) profile by entering the relevant information
on the following four panels:

• Message Monitor Screen Control
• Message Monitor Command Control
• Message Monitor Message Receipt
• Message Monitor Message Formatting

To access these panels, enter /ASADMIN.UP.

NOTE
 Customized values (that is, values other than the default) are set for the message monitor only if the
$RMCCOCS procedure is run. The procedure is specified in the user ID definition.

See the Online Help for information about the fields on these panels.
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Entering a Command String

The Message Monitor Command Control panel includes an Initial Command field. You can use this field to enter a
command string that is issued when the user selects the message monitor.

Customizing a User’s Consolidated Console

NOTE
 This section only applies to NetMaster NA, NetMaster FTM, SOLVE:Operations Automation, and
SOLVE:Operations Automation for CICS.

You can specify the message profiles to activate when a user accesses the consolidated console by using the Console
Consolidation Profile panel.

The panel lists the message profiles available to the user. (These message profiles are specified as the console routing
codes in the user definition and correspond to the message profile IDs).

For each profile, the panel displays the following:

• Name of the profile
• ID of the profile
• User status indicating whether the profile is enabled to the consolidated console

NOTE
 If a profile is enabled, it is not effective unless its global status is also ACTIVE.

• Global status indicating whether the profile is defined to be active (that is, whether the profile can be loaded)
• Description of the profile

A profile has a status of either DISABLED or ENABLED.

To change the status of a profile from the Console Consolidation Profile panel

1. Press F10 (ScrLst).
The list of profiles becomes scrollable. When you press F7 (Backward) and F8 (Forward), you scroll through the list
(instead of scrolling through the user profile panels).

2. Type D next to the profiles you want to disable and E next to the profiles you want to enable, and press Enter.
The user statuses of the selected profiles are updated.

3. Press F3 (OK) to accept the settings; press F3 (File) to file the settings.

Customizing a User’s SNA Network Summary Display

If you are using NetMaster NA, you can specify the VTAM domains to be monitored in the SNA network summary display
by using the VTAM Domain Consolidation Profile panel.

The panel lists the domains that are included in the SNA network summary display.

To change which domains are included and excluded

1. Press F10 (LstRegn), and then enter S or I next to the domains to be included and X next to the domains to be
excluded.
The domains selected for inclusion are flagged.

2. Press F3 (OK) to accept the settings; press F3 (File) to file the settings.

Maintaining User Profiles
NOTE
 This section does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail.
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User profile records are maintained by applying actions to items on the User Profile list. You can update, copy, or delete
listed profile records.

Updating User Profiles

To update a user profile definition

1. Enter /ASADMIN.UP from the primary menu to display the User Profile List.
2. Apply the U (Update) action to the item you want to update.

The Panel Display List panel is displayed.
3. Select the panel you want to update.
4. Update the fields on this panel as required. If you want to update further fields on other user profile panels, use F7

(Backward) and F8 (Forward) to move between panels and F11 (Menu) to return to the Panel Display List.
5. File (F3) the updated definition.

NOTE
 You can customize parts of your own user profile from certain associated panels. For example, you can
customize your resource monitor profile from the status monitor by using the PROFILE command.

Users who have sufficient authority can update their own user profiles. Enter U.UP on the primary menu to display the list
of user profile panels, then select the panel to be updated. (The sequence of panels can be scrolled by using F7 and F8.)

Deleting a User Profile Definition

If you want to delete a user profile record and its associated UAMS record, apply the D (delete) action to that item on the
User Profile list. To delete the user profile record while retaining the UAMS record, apply the DP (delete profile) action.

Implementing Security Exits
Implementation of security exits can provide additional security for your systems.

Your product provides some special-purpose exits that you can use to perform security checks. The following exits are
supported:

• NCL authorization exit
• INMC security exit
• Data set access authorization exit
• Data set services authorization exit

Security for File Access

The NCL authorization exit, NCLEX01, controls the following access:

• Accessing the user databases (UDBs)
• Accessing the SQL databases in a DB2 environment
• Writing the SMF records (z/OS systems)
• Accessing the Network databases (NDBs)

Access can be restricted to certain levels, or can be denied altogether. For example, the level of access to a database can
be used to restrict users to read only or update without delete.

The exit is invoked automatically the first time an NCL procedure attempts to perform the following functions:

• Open a database, using the &FILE OPEN, &EDB, or &NDBOPEN statement.
• Write a record using the &SMFWRITE statement.

A return code from the exit sets the level of permitted access, which is made available to the NCL procedure.
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NOTE
 If an exit controls the writing of SMF records in z/OS systems, it must provide clearance for a user to use the
&SMFWRITE verb.

You can also define other uses for the NCL exit by tailoring the supplied NCLEX01 or writing your own.

How the NCL Authorization Exit Works

To activate the NCL authorization exit, specify the name of the load module to invoke in the SYSPARMS NCLEX01
operand. To ensure that the exit is always activated during system initialization, place the SYSPARMS command in the
INIT initialization member. If no exit is required, specify SYSPARMS NCLEX01=NO. If necessary, the name of the exit can
be changed online and a new module invoked.

NOTE
For information about the SYSPARM NCLEX01 operand, see the Reference Guide.

NOTE
 If you are using a security product (such as RACF) to control VSAM file access, ensure that your product region
is authorized for file access.

The exit executes within a subtask and can therefore issue a WAIT or SVC that causes suspension of the task without
affecting the primary task.

The exit is passed a parameter list that provides information about the request. Write the exit as a reentrant facility so that
multiple concurrent requests are possible.

For performance reasons, calls to NCLEX01 are not generated to the high-usage system files MODS and $PSPOOL.

Errors in the Exit

If an ABEND occurs within the exit, any current request is rejected as though access had been denied. Although this can
impact the requesting NCL procedure, other processing is not affected. Subsequent requests to the exit continue without
impact.

Parameters Passed to the Exit

When the exit is invoked, it is passed a communication area that provides information about the request and the
requestor. The $NMNCEX1 macro, as supplied in the macro library, describes this area. The macro is distributed as
follows:

• (z/OS systems) dsnpref.pvpref.CC2DMAC
dsnpref

Specifies your site-specific data set name prefix.
pvpref

Specifies your product version prefix.
• (z/VM systems) NMMACLIB MACLIB on the vmid 193 C-disk

Preload the NCL Authorization Exit

You can load a single copy of the exit into the region in advance to avoid the overhead of the loading process.

To preload the NCL authorization exit, specify the name of the exit in the LOAD MODULE operand.

If the exit is link edited with the RENT (reentrant) attribute, this single copy is shared concurrently among multiple
requestors.
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WARNING
 We recommended that you make the NCL exit module reentrant. Failure to do so causes significant additional
disk activity and resource consumption in a busy system, and can impact overall performance.

Additional Checking in the NCL Authorization Exit

You can provide extra checking for access through the NCL authorization exit. This additional information is specified on
the &FILE OPEN statement.

Example:

This example asks for the user password to confirm access to a particular UDB:

&FILE OPEN ID=MYFILE DATA=&MYPASSWD

&FILE OPEN ID=MYFILE FORMAT=UNMAPPED DATA=&MYPASSWD

The exit interrogates the password and set an appropriate return code to control the subsequent processing in the NCL
procedure.

A maximum of 50 characters of data can be passed. This data is available to the exit in the NEXUDATA field. The length
of the data is set in the NEXUDLEN field. No validation is performed on passed data.

Information Sharing between NCL Authorization and External Security Exits

If you have a partial or full security exit, you can correlate access to UDBs by sharing information between your external
security exit and the NCL authorization exit.

The NEXCORR field of the communications area in the NCL authorization exit is the standard correlator. Your external
security exit can use this correlator. This correlator could, for example, be used to address a control block that contains
information associated with that user.

If your external security exit supports a SAF user token, then this token is also available in the NEXUTOKN field in the
communications area. This token is the UTOKEN provided by the external security exit when the user logs on. The token
can be used in a security authorization call to verify the access to the UDB by the user.

Sample Distributed NCL Authorization Exit

A sample exit, NCLEX01, is supplied in the SMP target zone library, dsnpref.pvpref.CC2DSAMP.

dsnpref
Is your site-specific data set name prefix.

pvpref
Is your product version prefix.

INMC Link Security
A security exit is provided as one of the facilities of INMC (Inter-Network Management Connection). This exit provides
security for the connections between domains.

The security exit is coded as an assembler language exit routine. An exit must exist in each of the domains that are being
linked. The exits are installed with the following components:

Primary exit
Communicates with the secondary exit in the other domain. The exit decides whether to establish the link and
allow traffic flow.

 1930



 Netmaster® Shared Content Library 12.2

Secondary exit
Responds to messages received from the primary exit. The exit makes no decisions whether a link is established
or terminated.

This design allows each end of an INMC link to determine independently whether to activate a link, without having to
depend on cooperation from the remote domain to enforce the decision.

These components are described in more detail in the following sections.

Primary Exit

The INMC primary exit decides whether a newly opened INMC link to a remote domain should be made available for
general traffic. The secondary exit is not involved in this decision.

In order to pass control to the exit to make this decision the following calls are made by INMC to the exit:

The Initialization Call
-- made when an INMC link to another domain is activated. The primary exit is notified of the event and whether
the remote domain is configured with a secondary exit.

The Deliver Call
-- made to the primary exit when INMC receives the reply from the (remote) secondary exit to a message sent to it
earlier by the primary exit.

The Notify Call
-- made to the primary exit when INMC determines that an unexpected event (for example, link outage) has
occurred, which results in the deactivation of the link.

For every piece of data sent by the primary exit, there is always a response from the secondary exit. This response can be
one of the following:

• Data exchange is complete.
• Link outage has occurred and no reply is possible.

If any protocol errors occur, a hang or stalemate condition might occur between the primary and secondary exits. Care,
therefore, must be taken when designing the flow of information between the exit pairs and the rules defined for the
various parameter lists passed to the exits must be adhered to.

Secondary Exit

The function of the secondary exit is to act solely as a respondent to any messages received from the primary exit in the
remote domain. The secondary exit has no power to recommend activation or closure of the link.

Calls made to the secondary exit are as follows:

The Initialization Call
-- made when an INMC link becomes active. The exit can then perform any initialization required before returning
to INMC.

The Deliver Call
-- made to the secondary exit to deliver a message from the primary exit. The secondary exit must respond with a
reply to the message, even if that reply is a null message.

The Disconnect Call
-- made if the primary exit decides that the conversation is to be ended or when a link outage occurs.

This call allows the secondary exit to end cleanly and tidy up any allocated resources.
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Data Set Allocation Authority
The data set access authorization exit (NMDSNCHK) enables you to determine whether a user is permitted to allocate a
data set dynamically. This exit is invoked in two situations:

• When an ALLOCATE command is issued
• During FTS transmission processing

The data set access authorization exit is specified in the NMSECURITY parameter group (enter /PARMS). The default
value is usually NMDSNCHK. If you have implemented the NMSAF solution, the default is NMSECDSN.

You can write your own data set access authorization exit to perform any required security checking, and implement it by
updating the NMSECURITY parameter group.

Using NMDSNCHK with SOLVE:FTS

NOTE
This section only applies to SOLVE:FTS.

SOLVE:FTS does not attempt to control or prevent access by private users to any data sets. The system does, however,
provide an exit to an installation-provided routine that may verify that access is to be granted to the requesting user and
indicate to SOLVE:FTS that the transmission request may or may not proceed.

When a transmission definition is created, it is classified as either a private or system definition. A private definition is
usually associated with an individual user, whereas a system definition is usually associated with the installation as a
whole and would often be part of the regular operational schedule.

When a private transmission request is scheduled, SOLVE:FTS drives the exit at both the transmitting and receiving
hosts, with information that includes the user ID of the requestor, the data set to be accessed, and the function to be
performed (read for the transmitting host and write for the receiving host).

The user-provided exit may decide whether the user is entitled to request personal access to the data set in question and,
if necessary, refer to a proprietary security package in use by the installation, for example, ACF2, Top Secret, or RACF.

When a system request is scheduled, SOLVE:FTS drives the exit specifying that access is required by SOLVE:FTS itself,
not by the individual user that issued the transmission request. The user exit may therefore identify access requests to
sensitive data sets and determine whether the requests are a legitimate part of normal operations or are illegal attempts
by individuals to reference data sets to which they should not have access.

Installations that use a security system to govern access to data sets may have to take steps to enable SOLVE:FTS itself
to access the data sets that it is to transmit. Failure to do this may result in the transmission request failing with a security
violation termination. Certain proprietary security packages (for example, RACF) allow access to data sets to be read and
written under the auspices of the requesting user ID, rather than SOLVE:FTS itself, allowing greater security control at an
individual level. For more information, refer to the SOLVE:FTS Administration Guide, which can be found in theLegacy
Bookshelves and PDFs area of Tech Docs.

In addition to the authorization of access to data sets, this exit can be used to fail requests for allocation of new data sets
that exceed installation space allocations, attempt to allocate on reserved volumes, or use restricted transmission classes.

If no existing security package is in place, this exit could also be used to verify passwords associated with the access of
data sets.

Sample Distributed Exit

A sample data set access authorization exit called NMDSNCHK is supplied in the distribution libraries. It comes in both
load module format and source form. The distributed version authorizes all requests. The source contains extensive
documentation and can be used as the base product for tailoring to your installation’s requirements.

A second exit (called NMSECDSN) is supplied for use with NMSAF.
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Security for Data Set Services
The data set services authorization exit, NMDSSCHK, is called periodically during data set services processing to perform
security-related functions. You can use this exit to implement security procedures at the user level rather than at the
region level.

The data set services authorization exit is similar to the data set access authorization exit. Data set services functions,
including the data set services ALLOC and UNALLOC operations, use the exit.

The data set access authorization exit is specified in the NMSECURITY parameter group (enter /PARMS). The default
value is usually NMDSSCHK. If you have implemented the NMSAF solution, the default is NMSECDSS.

You can write your own data set access authorization exit to perform any required security checking, and implement it by
updating the NMSECURITY parameter group.

NOTE
 For information about the data set services interface ($DSCALL) see the Network Control Language Reference.

Sample Distributed Exit

A sample data set services authorization exit called NMDSSCHK is supplied in the distributed libraries. This is in load
module format and in source form. This distributed version authorizes all requests and contains extensive documentation.
The sample exit is provided as a base for you to implement your own exit procedure.

A second exit (called NMSECDSS) is supplied for use with NMSAF.

Setting Up SNMP Security

Functions of SNMP Security

Simple Network Management Protocol (SNMP) enables a management system to collect data from remote hosts
containing an SNMP agent. Data on the remote hosts is stored in a Management Information Base (MIB). You use SNMP
requests to access the MIB data.

SNMP is used to collect data from stacks, routers, and other network devices. The data is used for the following functions:

• Performance monitoring of some attributes
• Building diagnostic displays and use of MIBinsight

NOTE
NetMaster NM for TCP/IP needs read access to MIBs for these functions.

The MIBinsight Browser provides a method of accessing MIB data. The browser can also be used to update MIB data.

All SNMP requests issued use SNMP Version 1 and a community name of public (in lower case) as the default. If this
configuration is not suitable, create an SNMP Host Details Definition. The definition describes the release of SNMP
and the security details to use. The information in the host details definition is used when the monitoring or diagnostic
functions require SNMP.

NOTE
The MIBinsight Browser does not use the details that are stored in the IBM SNMP host details registry. Enter
SNMP security details when you use the browser. If you want to use the browser to perform updates on the host,
provide the following information: a suitable SET community name or Version 3 details that allow a SET request
to be performed.

SNMP uses the following ways to control user access to data from devices:
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• Community names (SNMP Version 1 and SNMP Version 2c)
• User-based security (SNMP Version 3)
• Access lists

Community Names

SNMP Version 1 and SNMP Version 2c use community names to determine the level of access you have to a particular
SNMP device. For example, different community names might be required depending on whether you want to browse or
have write access to MIB objects.

NOTE
Community names are case-sensitive and must correspond to the community name set in the target device with
which you are communicating. An incorrect community name results in SNMP or monitoring errors for attributes
that use SNMP on that resource.

User-based Security Details

SNMP Version 3 introduces user-based security, which provides a higher level of security than that provided by
community names.

SNMP Version 3 offers the following security features:

Authentication
Provides data integrity of SNMP requests and responses using the MD5 or SHA authentication protocols.

Privacy
Provides encryption of SNMP requests and responses.

NetMaster NM for TCP/IP supports SNMP Version 3 under the terms of RFC2574, as a command generator application.
SNMP Version 3 requests can be issued and responses can be interpreted with full support of the SNMP Version 3
authentication and privacy protocols.

Access Lists

An access list is used to specify the IP addresses from which a device responds to SNMP requests. The IP address of
the host making SNMP requests (the host running this product) must be defined in the SNMP access list of the device.
Otherwise, the SNMP requests fail.

NOTE
Configure SNMP on the resource host and on the stack to which the region is connected using the SOCKETS
parameter group. The community names must also match.

Define SNMP Security

NOTE
All SNMP requests issued use SNMP Version 1 and a community name of public (in lower case) as the
default. If this is not suitable, you must create an SNMP Host Details Definition, which describes the version of
SNMP and the security details to use. The information in the host details definition is used when monitoring or
diagnostic functions require SNMP.

Identify the SNMP Host

You can build a host definition for a single IP address, or for a range of addresses.

The IP address specified to identify the host must always be made up of four elements separated by periods (.). You can
enter a specific value, a range, or a mask for each element. The dash (-) is used to specify a range and the asterisk (*) is
used as a mask. These can be used in combinations, for example, 192.168.80.*, 172.24.10.15-30, and 192.168.16-24.*.
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Performance monitoring and diagnostic functions take the definition that more clearly represents that IP address. For
example, 172.16.0.0 overrides *.*.*.* settings.

WARNING
You must not use ranges that overlap when you define community names. For example, the following IP
address ranges will cause an error condition:

192.168.10.15-30

192.168.10.20-40

Define an SNMP Host Record

To define an SNMP host record

1. Enter /IPADMIN.S at the prompt.
The TCP/IP : SNMP Host Details List appears. This panel displays a list of the current definitions.

2. Press F4 (Add).
The TCP/IP : SNMP Host Details Definition panel appears.

3. Enter the details of the security that you want. Press F1 (Help) for more information about the fields.

NOTE
If you specify a range, ensure that all devices associated with the range being monitored all have the same
SNMP configuration.

4. Press F3 (File).
The definition is saved.

SXCTL Parameters
The SXCTL parameter file specifies the parameters that you use for the NMSAF security solution and the NMSAFF
security solution.

The NMSAF and NMSAFF security exits read the SXCTL file during initialization of your region:

• Blank lines and lines with an asterisk (*) as the first non-blank character are ignored.
• Other lines must contain a valid SXCTL parameter.

You can specify any of these parameters in the SXCTL file.

APPCCHECK { NO | YES }
Controls whether APPC user sessions are validated against security.

WARNING
Setting this parameter to NO exposes the region to unauthorized APPC sessions. This parameter does
not apply to NMSAFF.

APPCMODEL { NO | YES }
Controls whether an APPC user is eligible for model processing (if this region does not know the user).
NO

(Default) The logon is rejected.
YES

A model can be used (subject to model processing rules).
CHANGEPWD { NO | YES }

Controls the use of the Password Change facility in your region.
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NO
(Default) Blocks attempts to use the UAMS Password Change facility, or any other password change
interface, and produces an error message. This setting prevents users from using these features to
change their passwords (whether in UAMS or external security). This setting can be useful in distributed
security environments where passwords must be changed by using a particular mechanism.

YES
Allows the Password Change facility to be used (although the security system can reject or ignore it).

CONCHECK { YES | NO }
Controls the checking of console user IDs. These user IDs are for system consoles.
YES

(Default) The console user ID is presented to SAF.
NO

The console user ID is not presented to SAF.

NOTE
If CONCHECK YES is specified, this user ID is presented before the CONUID user ID is presented.

CONUID { - | userid }
Provides a single SAF user ID for all console environments for this region. This parameter can prevent the
need to define individual console users to the security system. For CONCHECK YES, the value of CONUID is
presented to SAF only if verification of the specific console user ID failed.
-

Clears the value (blank).
userid

Specifies the user ID.
Limits: One through eight characters, with all characters alphanumeric or national

NOTE
Regardless of the settings of CONCHECK and CONUID, the logon procedure ignores a failure of a
console user logon. The procedure permits the logon. If the user is not defined on UAMS, the procedure
supplies default values.

LOGONMSG
{ STD | PCI }Specifies the message text that appears when users attempt to log in to the product with an incorrect
user name or password.
STD

(Default) Displays one of the following messages, whichever applies:

• N20E01 USERID XXXXXXXX IS NOT KNOWN, REENTER OR LOGOFF
• N20E02 PASSWORD IS INVALID, RE-ENTER

PCI
Displays this message: NSX957 USERID OR PASSWORD DETAILS INCORRECT.
This message complies with Payment Card Industry Data Security Standards (PCI DSS). These
standards specify that users who attempt to log in to a product with an incorrect password or an incorrect
user name receive a generic failure message that one of these credentials is incorrect. These standards
enhance security by not informing potential hackers of which credential (user name or password) is valid.

MODEL { NO | SYSPARM | SINGLE | LIST }
Controls the use of the MODEL user facility. If you use NMSAFF, specify MODEL LIST.
NO

(Default) Specifies that no modeling is performed.
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SYSPARM
Specifies that the setting of SYSPARMS MODLUSER is used.

SINGLE
Specifies, if a model name is specified in SXCTL, it is used as the model.

LIST
Specifies, if a resource or model list is defined, then it is used to determine the model name.

You can control which logon types can participate in modeling.
MODELGROUP { saf.resource.name | * } modelname

Supplies an entry in a list of SAF resource names and associated model names. The parameter can be repeated
up to 20 times in the SXCTL file. The order in which the pairs of resource names and model names are specified
is the order in which the resource names are tested. Specifying a resource name of * always matches (no SAF
AUTH call is made).
For MODEL LIST, each name is tested (using the class that the RCLASS parameter sets). Testing continues
until a resource is found that the user has READ access to (or the * entry is reached). If a match is found, the
associated model name is returned. If no match is found (and no * entry is found), then no model name is
returned and the logon is rejected.
If you use NMSAFF, a STARTPROF parameter must reference the model name.
saf.resource.name modelname

Must be in valid PDSNAME format. The length must be one through eight characters. The first character
must be alphabetic or national (@,#,$), and the rest must be alphanumeric or national.

MODELNAME { - | userid }
Supplies, if MODEL SINGLE is specified, the model name for modeling (otherwise it is ignored). If no model name
is specified (the default), it is the same as MODEL NO.
-

Clears the value (blank). This setting can cause substitution by a default value.
userid

Names the model.
Limits: One through eight characters, with all characters alphanumeric or national

PROFILES
(NMSAFF only) Begins the profile section.
STARTPROF modelname

Begins the definition of a list of attributes and their values for modelname. The attribute names are
defined in the SXCTL FIELD description of the structured fields. The MODELGROUP parameter defines
modelname.

ENDPROF
Ends the list of user attributes and values.

Refer to theUser Profile Fields topics for descriptions of each attribute.
RAPPL { - | name }

Sets the APPL value for RACROUTE calls.
-

(Default) A dash means none; the primary ACB name is then used.
name

Must be in valid PDSNAME format. The first character must be alphabetic or national (@,#,$), and the
rest must be alphanumeric or national.
Limits: One through eight characters

RCLASS { - | name }
Sets the SAF resource class for most RACROUTE AUTH checks (for example, for model determination).
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-
(Default) A dash (-) means none; FACILITY is then used.

name
Must be in valid PDSNAME format. The first character must be alphabetic or national (@,#,$), and the
rest must be alphanumeric or national.
Limits: One through eight characters

REMODEL { NO | YES }
Specifies whether a user's SAF model is checked at every logon.
NO

(Default) Specifies that the model is not checked.
YES

Specifies that the model is checked at every logon. If this parameter is set to YES, and the SAF model
changes, the system automatically updates the user's UAMS record.

ROFCHECK { YES | NO }
Controls the SAF validation of a ROF (Remote Operator Facility) user. The ROF users use the SIGNON and
ROUTE commands from a remotely connected region to send commands to this one. The user ID is always the
user ID that the user originally signed on with.
YES

(Default) Validates the user by a SAF call. If the user is not known (or has been revoked, for example), the
signon fails.

NO
Makes no SAF call on this system for a ROF user.

ROFMODEL { NO | YES }
Controls whether a ROF user is eligible for model processing (if this region does not know the user).
NO

(Default) Rejects the logon.
YES

Specifies that a model can be used (subject to model processing rules).
ROFPWD { YES | NO }

Controls whether a password is required when signing on to this region by using the ROF SIGNON command.
YES

(Default) Specifies that the SAF password (for the security system for this region) for the current user ID
must be supplied on the SIGNON command. Otherwise, the signon is rejected.

NO
Specifies that no password is required (SAF is asked to validate the user with no password if none is
supplied).

NOTE
Specifying ROFPWD YES can cause problems with system user IDs. For example, an NCL process
executing in these environments issues ROF signons to other regions. Then, when the requests come
in, the user ID is not treated as a system user. Normal validation occurs. This scenario can be a problem
if a password is required.

SYSCHECK { YES | NO }
Controls the checking of system (or background) user IDs; for example, the BSYS and BLOG users, and the
PPOP and AOMP regions.

NOTE
If SYSCHECK YES is specified, this user ID is presented before the SYSUID user ID is presented.
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SYSUID { - | userid }
This parameter provides a single SAF user ID to use for all the system (or background) user IDs for this region.
This feature prevents the need to define multiple user IDs (such as NM01BSYS and NM01BMON) to the security
system. For SYSCHECK YES, the value of SYSUID is presented to SAF only if verification of the specific system
user ID failed.
-

Clears the value (blank). This setting can cause substitution by a default value.
userid

Specifies the user ID.
Limits: One through eight characters, with all characters alphanumeric or national

NOTE
Regardless of the settings of SYSCHECK and SYSUID, the initialization procedure ignores a failure
of a system user logon. The procedure continues initializing. If the user is not defined on UAMS, the
procedure supplies default values.

TRACE { NO | YES }
Enables tracing to the SXTRACE data set.
NO

Disables all tracing, regardless of other trace options.
YES

Enables tracing (provided the SXTRACE file can be opened during initialization), but other trace options
must be set to cause actual tracing.

TRACEMOD { NO | YES }
Enables tracing of the security exit module flow. Typically, this feature is used only on Broadcom Support request
to track down errors in the exit.

NOTE
This option produces a large amount of trace output.

TRACEPL { NO | YES }
Enables tracing of the parameter list for the security exit call on entry and exit. The trace includes the fields
pointed to by parameters that are not null (except passwords).

TRACESAF { NO | ERROR | YES }
Enables tracing of the results of RACROUTE (SAF) macro calls.
NO

Disables all tracing.
ERROR

Causes tracing of those RACROUTE calls that failed in some way.
YES

Traces all RACROUTE calls. The trace includes the parameter list and return codes.
TSOMODEL { NO | YES }

Controls whether a TSO user is eligible for model processing (if this region does not know the user).
NO

(Default) Specifies that automatic model processing is not used. The user (if not defined to UAMS) is
presented with a blank logon panel that uses normal logon processing rules.

YES
Means that a model can be used (subject to model processing rules).
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TSOPWD { YES | NO }
Controls the requirement for a password when using the TSO pass through facility (the NMLOGON TSO
command).
YES

(Default) Specifies that the user is presented with a normal logon screen, and must enter the user ID and
password to gain access.

NO
Specifies that the user can log on with no password (if this logon is not blocked in the UAMS definition).

VAPPCLINK { NO | YES | N12 | N21 | BOTH }
Controls the activation of the APPC link security facility. The facility uses a SAF query to extract a password, with
a resource class of APPCLU.
NO

Disables the facility. No passwords are returned.
YES

Performs a SAF resource query using network.locallu.remotelu. If the query works, the password is
returned.

N12
Is the same as YES.

N21
Performs a SAF resource query using network.remotelu.locallu. If the query works, the password is
returned.

BOTH
Performs a SAF resource query using network.locallu.remotelu and then another SAF resource query
using network.remotelu.locallu. If either of these queries works, the password is returned.

Note: Advanced Program-to-Program Communication (APPC) supports the use of link-level passwords. Both
the DEFLINK and LINK START commands for APPC allow the specification of a password. Alternatively, the
commands can use PASSWORD=EXIT, which means that the security exit can return the password.

Security Settings for Group Definitions
NOTE
This section does not apply to SOLVE:FTS, SOLVE:Access, SOLVE:InfoMaster, and SOLVE:NetMail.

This section specifies the recommended security settings for each of the supplied group IDs. These settings can be
used if you want to create group IDs for your external security package. The settings are presented as they are in UAMS
providing the panel, field, value, and structured field for each setting.

NOTE
 The structured field information will only be useful to installations that have an external security package
controlling user access with a partial or full security exit.

Security Settings for $RMADMIN
$RMADMIN is the group ID for administrators. The recommended security settings are given in this table.

Panel (Page Number) Field Value Structured Field
Authority Level 255 0050
Multiple Signon Authority Y 0019
Split/Swap Authority Y 002E

User Authorities (2)

APPC Access Key ALL 0060
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APPC Access Lock ALL 0061

Network Management Y (license dependent) 0022
Operations Management Y 002B
Operator Console Services Y 0020
System Services Y 0511
UAMS Maintenance Y 002A
Broadcast Services Y 0021
System Support Services Y 0023

User Access (3)

Managed Object Development
Services

Y 0601

Monitor Status Y 0051
Receive PPO Messages Y (license dependent) 0055
Message Code FF 0058
NPF Resource List Member $RMSXADM 005B
Undeliverable PPO Messages Y (license dependent) 0057/2

OCS Details (5)

Initial OCS Command -$RMCCOCS (license
dependent)

0054

Network Management Details
(7)

If licensed, then Y should be
specified for those features that
are enabled.
TCP/IP Services
(if enabled)

2 0530

AOM Message Receipt Y 0180/1
Console Routing Codes ALL 0180/2

AOM General Details (10)

Message Level Screening ALL 0182
AOM MVS Details (11) Console Authority M 0181

Maintenance Access 3 0501
Administration Access 2 0502

Print Services Manager Details
(12)

Ability to Change Priority 2 0503

Security Settings for $RMOPER
$RMOPER is the group ID for operators. The recommended security settings are given in this table.

Panel (Page Number) Field Value Structured Field
Authority Level 200 0050
Multiple Signon Authority Y 0019
Split/Swap Authority Y 002E

User Authorities (2)

APPC Access Key ALL 0060
APPC Access Lock ALL 0061
Network Management Y (license dependent) 0022
Operations Management Y 002B

User Access (3)

Operator Console Services Y 0020
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Broadcast Services Y 0021
Network Management Details
(7)

If licensed, then Y should be
specified for those features that
are enabled.
AOM Message Receipt Y 0180/1
Console Routing Codes ALL 0180/2

AOM General Details (10)

Message Level Screening ALL 0182
AOM MVS Details (11) Console Authority M 0181

Security Settings for $RMNOPER
$RMNOPER is the group ID for network operators. The recommended security settings are given in this table.

Panel (Page Number) Field Value Structured Field
Authority Level 200 0050
Multiple Signon Authority Y 0019
Split/Swap Authority Y 002E
APPC Access Key ALL 0060

User Authorities (2)

APPC Access Lock ALL 0061
Network Management Details
(7)

If licensed, then Y should be
specified for those features that
are enabled.
AOM Message Receipt Y 0180/1
Console Routing Codes ALL 0180/2

AOM General Details (10)

Message Level Screening ALL 0182
AOM MVS Details (11) Console Authority M 0181

Security Settings for $RMMON
$RMMON is the group ID for monitors. The recommended security settings are given in this table.

Panel (Page Number) Field Value Structured Field
Authority Level 002 0050
Multiple Signon Authority Y 0019
Split/Swap Authority Y 002E
APPC Access Key ALL 0060

User Authorities (2)

APPC Access Lock ALL 0061
Network Management Y (license dependent) 0022User Access (3)
Operations Management Y 002B

Network Management Details
(7)

If licensed, then Y should be
specified for those features that
are enabled.
AOM Message Receipt Y 0180/1AOM General Details (10)
Console Routing Codes ALL 0180/2
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Message Level Screening ALL 0182
AOM MVS Details (11) Console Authority I 0181

Security Settings for $RMBUSER
$RMBUSER is the group ID for background users. The recommended security settings are given in this table.

Panel (Page Number) Field Value Structured Field
Authority Level 255 0050
APPC Access Key ALL 0060

User Authorities (2)

APPC Access Lock ALL 0061
Network Management Y (license dependent) 0022
Operations Management Y 002B
Operator Console Services Y 0020
System Services Y 0511
Broadcast Services Y 0021
Object Services Support Y 0605

User Access (3)

System Support Services Y 0023
Monitor Status Y 0051OCS Details (5)
NPF Resource List Member $RMSXADM 005B

Network Management Details
(7)

If licensed, then Y should be
specified for those features that
are enabled.

AOM MVS Details (11) Console Authority M 0181

Structured Fields
Each structured field identifies an item of information that can be specified when a user ID is defined. For example, user
name, user location, and so on. These structured fields provide the same information as the fields in the UAMS function
for defining a user ID.

Structured fields are used to exchange information between security exits and system services. When an exit returns
user ID information to system services it is always in the form of a list of pointers to one or more structured fields. By
processing the fields returned by the exit, system services build an internal representation of the user ID.

Your system services also translate this internal representation of a user ID into the same set of structured fields when a
request is passed to an exit.

Format of Structured Fields

The format of a structured field is as follows:

Bytes 00 through 01
Specifies the field key -- a hexadecimal value that defines the item of information described by this field.

Bytes 02 through 03
Specifies the subfield count -- a hexadecimal count of the number of subfields within this structured field.
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Bytes 04 through 05
Specifies the subfield length -- the hexadecimal length of the following subfield.

Bytes 06 through nn
Specifies the subfield data.

Subfield length and subfield data are repeated according to the number specified in subfield count.

NOTE
For examples of how to update structured fields, including those fields with multiple subfields, see the
description of the &SECCALL verb in the Network Control Language Reference.

Example:

The following diagram shows structured field X’0011’. This field is used to define a user’s name. This name can be
associated with the user ID so that the person can be identified when they log on.

Structured field X’0011’ consists of:

• Field key of X‘0011’
• Subfield count of X‘0001’ (1 subfield)
• Subfield length of X‘0014’ (20 characters)
• Subfield data of JOHN SMITH (padded with blanks on the right to make up the 20 characters)

The following diagram shows structured field X‘0023’. This field too has a single subfield with a value of Y and is used to
indicate that the user is entitled to access the System Support Services function.
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Figure 23: structuredFields1

Structured Field Error Conditions

Error conditions can occur during the processing of a set of structured fields due to one of the following reasons:

• The omission of a structured field.
• An invalid value has been specified in a structured field.

If an error does occur during structured field processing, then:

• The structured field is assigned its default value.
• An error message is written to the log.

If error conditions occur, a user might not have all the expected privileges when logged on to the system.

Structured Field Sequences

Your product region processes structured fields in the order in which they appear. While most structured fields are
independent of other fields, certain fields must be processed before others. Where such dependencies exist, they are
noted in the description of the fields concerned.

Structured Field Descriptions
The description of each field includes comments on special processing or validation requirements.

NOTE
 The length of each subfield is fixed and cannot be varied. Where applicable, data fields must be blank padded
to the full length of the subfield.

WARNING
When you specify structured fields in SXCTL, note the following requirements:
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• Specify masks as strings in hexadecimal digits of the exact length.
• Specify a valid value for a field. SXCTL does not support defaults for invalid values.
• Replace spaces in a value with underscores. When processed, these underscores are converted to spaces. For

example, Network_Operator becomes Network Operator.

SF X'0010' -- User ID Name
This field defines the user ID.

The corresponding SXCTL field is userIdName.

Syntax

This field has the following format:

KEY: X‘0010’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

The user ID name is any eight-character string forming a valid user ID. The name must be left justified and blank-padded
to a length of eight characters. This field is optional. If generated in response to a call for the user ID information, it must
be the same name as that requested by your region. If it is omitted, it defaults to the user ID name requested.

SF X'0011' -- User Name
This field defines the user name.

The corresponding SXCTL field is userName.

Syntax

This field has the following format:

KEY: X‘0011’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0014’
SUBFIELD 1 DATA: CL20‘ ’

The user name is any 20-character string. The field allows the name of the user (or any other comments) to be displayed
at logon time. This field is optional. If omitted, the name field defaults to blanks. If provided, the subfield must be 20
characters long.

SF X'0012' -- User Location
This field specifies the user location.

The corresponding SXCTL field is userLocation.

Syntax
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This field has the following format:

KEY: X‘0012’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0014’
SUBFIELD 1 DATA: CL20‘ ’

The user location is any 20-character string. This field is optional. If omitted, the location field defaults to blanks. If
provided, the subfield must be 20 characters long.

SF X'0013' -- User Telephone Number
This field specifies the user telephone number.

The corresponding SXCTL field is userTelephoneNum.

Syntax

This field has the following format:

KEY: X‘0013’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0014’
SUBFIELD 1 DATA: CL32‘ ’

The user telephone number field is any 32-character string. This field is optional. If omitted, the field defaults to blanks. If
provided, the subfield must be 32 characters long.

SF X'0014' -- User Language Code
This field specifies the user language code.

The corresponding SXCTL field is userLanguageCode.

Syntax

This field has the following format:

KEY: X‘0014’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0002’
SUBFIELD 1 DATA: CL2‘ ’

The user language code field is any two-character string. This field is optional. If omitted, the field defaults to blanks.
If provided, the subfield must be two characters long. If omitted, the field defaults to the current setting of the system
language code that the SYSPARMS LANG operand sets.

SF X'0015' -- User ID Suspend Date
This field specifies the date on which to suspend the user ID from further ability to log on to the region.

The corresponding SXCTL field is userSuspendDate.
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Syntax

This field has the following format:

KEY: X‘0015’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0006’
SUBFIELD 1 DATA: CL6‘ ’

The date format is yy.ddd. If omitted, the field defaults to blanks.

SF X'0016' -- Terminal Restrictions
This field specifies the terminal restrictions.

The corresponding SXCTL field is terminalRestrict.

Syntax

This field has the following format:

KEY: X‘0016’
SUBFIELD COUNT: X‘0003’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’
SUBFIELD 2 LENGTH: X‘0008’
SUBFIELD 2 DATA: CL8‘ ’
SUBFIELD 3 LENGTH: X‘0008’
SUBFIELD 3 DATA: CL8‘ ’

Subfields 1, 2, and 3 define the terminals to which this user ID is restricted, if any. If terminal restrictions do not apply to
the user ID, the fields can be left blank or the field omitted.

NOTE
 The full security exit is responsible for performing the actual terminal restriction processing. Your product region
performs no terminal restriction validation when a full security exit is utilized.

SF X'0017' -- Time-out Control
This field specifies whether the user ID is subject to time-out facilities.

The corresponding SXCTL field is timeoutControl.

Syntax

This field has the following format:

KEY: X‘0017’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’
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The valid values are Y or N. If the field is omitted, the default is Y.

SF X'0018' -- Date/Time User ID Last Updated
This field contains the date and time when the user ID was last updated.

Syntax

This field has the following format:

KEY: X‘0018’
SUBFIELD COUNT: X‘0002’
SUBFIELD 1 LENGTH: X‘0014’
SUBFIELD 1 DATA: CL20‘ ’
SUBFIELD 2 LENGTH: X‘0010’
SUBFIELD 2 DATA: CL16‘ ’
SUBFIELD 3 LENGTH: X‘0008’
SUBFIELD 3 DATA: CL8‘ ’

Subfield 1
Contains the date and time that this user ID last logged on to the region.
The value is a 15-character last logged on date, for example, MON 09-FEB-2006, and a 5-character last logged
on time, for example, 08.30.

Subfield 2
Contains the date and time that this user ID was last updated.
The value is an 11-character last updated date, for example, 09-FEB-2006, and a 5-character last logged on time,
for example, 08.30.

Subfield 3
Contains the user ID of the user who last updated this field.
Limits: Eight characters

SF X'0019' -- Multiple Signon Capability
This field specifies whether the user ID can log on multiple times from a terminal or MAI environment.

The corresponding SXCTL field is multipleSignon.

Syntax

This field has the following format:

KEY: X‘0019’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N only. If omitted, the default is N.
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SF X'001A' -- Group Definition for User
This field defines the group that this user ID uses. This definition is read for all functions that are related to the user ID.
The privileges of the group definition are applied to this user ID. Only user information (that is, name, location, telephone
number, and initial OCS command) is specified as unique to this user ID.

The corresponding SXCTL field is groupDefinition.

Syntax

This field has the following format:

KEY: X‘001A’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

The valid values are:

• Blank or nulls -- indicates that there is no group definition for this user.
• Group name -- indicates the group definition for this user ID.

SF X'001B' -- User ID Definition Type
This field specifies whether this user ID definition is a Group definition or a User definition.

Syntax

This field has the following format:

KEY: X‘001B’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y (group definition) or N (user definition). If omitted, the default is N (user definition).

SF X'001C' -- User Password Expiry Action Indicator
This field specifies whether to perform the password expiry checking for this user ID.

The corresponding SXCTL field is pswdExpAction.

Syntax

This field has the following format:

KEY: X‘001C’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y (password renewal at the installation determined expiry interval is enforced) or N (no expiry
checking is performed). If omitted, the default is Y.
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SF X'001D' -- User Email Address
This field defines the user email address.

The corresponding SXCTL field is userEmailAddr.

Syntax

This field has the following format:

KEY: X‘001D’
SUBFIELD COUNT: X‘0002’
SUBFIELD 1 LENGTH: X‘0040’
SUBFIELD 1 DATA: CL64‘ ’
SUBFIELD 2 LENGTH: X‘0080’
SUBFIELD 2 DATA: CL128‘ ’

Subfield 1
(Optional) Specifies the user email address. If provided, the subfield must be 64 characters long. The field can
contain asterisks as placeholders for User ID and domain name.
Default: Blanks

Subfield 2
Is the expanded user email address. The field is a copy of the user email address, with any asterisk placeholders
replaced as follows:

• An asterisk before '@' resolves to the UAMS User ID.
• An asterisk after '@' resolves to the contents of the system parameter EMAILDMN as set in the SYSTEMID

Customizer parameter group.

This field is not updatable.

SF X'001E' -- Model User ID Name
This field defines the model user ID.

Syntax

This field has the following format:

KEY: X‘001E’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

The Model User ID name is any eight-character string forming a valid user ID. The name must be left-justified and blank-
padded to a length of eight characters. This field is optional. This field is set if the UAMS record is generated from a model
record.

SF X'0020' -- OCS Access Privilege
This field specifies whether the user has access to OCS.

The corresponding SXCTL field is ocsAccess.
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Syntax

This field has the following format:

KEY: X‘0020’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or an invalid value is specified, the default is N.

SF X'0021' -- Broadcast Services Privilege
This field specifies whether the user has access to Broadcast Services.

The corresponding SXCTL field is broadcastSvcs.

Syntax

This field has the following format:

KEY: X‘0021’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or an invalid value is specified, the default is N.

SF X'0022' -- Network Services Access Privilege
This field specifies whether the user ID has access to the Network Management options.

The corresponding SXCTL field is networkSvcs.

Syntax

This field has the following format:

KEY: X‘0022’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or an invalid value is specified, the default is N. This privilege is a prerequisite for
other privileges which are available to the user within Network Services, for example, TCP/IP Services privilege.

This structured field is a prerequisite for the following structured fields:
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• SF0026 -- NEWS Access Privilege
• SF002D -- NCS Access Privilege
• SF0090 -- NCPView Access Privilege
• SF0150 -- NEWS Reset Privilege
• SF0151 -- NTS Access Privilege
• SF0530 -- TCP/IP Services Access Privilege

SF X'0023' -- System Support Privilege
This field specifies whether the user has access to System Support Services.

The corresponding SXCTL field is sysSupport.

Syntax

This field has the following format:

KEY: X‘0023’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or an invalid value is specified, the default is N.

SF X'0025' -- SOLVE:FTS Access Privilege
This field specifies whether the user can access SOLVE:FTS.

The corresponding SXCTL field is ftsAccess.

Syntax

This field has the following format:

KEY: X'0025'
SUBFIELD COUNT: X'0001'
SUBFIELD 1 LENGTH: X'0001'
SUBFIELD 1 DATA: CL1' '

The valid values for the subfield data are Y or N. N is assumed if the field is omitted or specifies a value other than Y. This
field is ignored if the region is not configured with the SOLVE:FTS product.

SF X'0026' -- NEWS Access Privilege
This field specifies whether the user has access to NEWS.

The corresponding SXCTL field is newAccess.

Syntax
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This field has the following format:

KEY: X‘0026’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. The default is N.

This field is ignored if the user ID has not been given access privileges to Network Management. (That is, the user ID
does not have structured field key X‘0022’.)

SF X'0027' -- MAI-FS Access Privilege
This field specifies whether the user has access to SOLVE:Access MAI-FS.

The corresponding SXCTL field is maiFsAccess.

Syntax

This field has the following format:

KEY: X‘0027’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or an invalid value is specified, the default is N. Specifying Y in this field permits
the user to issue SETMODE MAI and use the MAISESS command. In addition, the supplied primary menu offers an
option to select the MAI-FS primary menu.

SF X'0028' -- User Services Procedure Name
This field defines the User Services procedure name.

The corresponding SXCTL field is userSvcsProcName.

Syntax

This field has the following format:

KEY: X‘0028’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

This field identifies the eight-character name of the NCL procedure to invoke when the user selects the User Services
option from the Primary Menu. The specified name must be a valid NCL procedure name, padded with blanks to eight
characters if necessary. Any embedded blanks within the name cause truncation.

This field is only valid if the user has access privileges for User Services. If this field is omitted, no User Services
procedure name is assigned to the user ID.
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SF X'0029' -- User NCL Procedure Library
This field specifies the DDname in the JCL (z/OS) that defines the NCL procedure library you use. Whenever you execute
an NCL procedure, this library is searched for the procedure. If omitted, the library that the COMMANDS DD statement
defines is used.

The corresponding SXCTL field is userNclProcLib.

Syntax

This field has the following format:

KEY: X‘0029’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

SF X'002A' -- UAMS Access Privilege
This field specifies whether the user ID has access to the UAMS maintenance functions.

Syntax

This field has the following format:

KEY: X‘002A’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or if an invalid value is specified, the default is N.

SF X'002B' -- Operations Management Privilege
This field specifies whether the user ID has access to the facilities of Operations Management.

The corresponding SXCTL field is operationsMgt.

Syntax

This field has the following format:

KEY: X‘002B’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. The default is N.
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SF X'002C' -- TSO Autologon Privilege
This field specifies the TSO auto-logon privilege. This field specifies whether the user ID can log on to the region using an
EIP component, without reentering their ID and password. (An example of an EIP component is the TSO address space.)

The corresponding SXCTL field is tsoAutoLogon.

Syntax

This field has the following format:

KEY: X‘002C’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

If omitted, the default is N. This field is only valid if you are licensed for EIP.

SF X'002D' -- NCS Access Privilege
This field specifies whether the user ID has access to the facilities of NCS.

The corresponding SXCTL field is ncsAccess.

Syntax

This field has the following format:

KEY: X‘002D’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or an invalid value is specified, the default is N.

This field is ignored if the user ID has not been given access privileges to Network Management. (That is, the user ID
does not have structured field key X‘0022’.)

SF X'002E' -- User SPLIT/SWAP Privilege
This field specifies whether the user ID is entitled to use the SPLIT/SWAP facility for operating two screen windows.

The corresponding SXCTL field is splitSwap.

Syntax

This field has the following format:

KEY: X‘002E’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If the field is omitted, the default is Y.
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SF X'002F' -- Library Services Path Name
This field defines the user library path name. If you want to use a library path name to control the sequence of access to
the panels data sets, enter the name.

NOTE
For information about the path name definition, see the online help for the LIBRARY command.

The corresponding SXCTL field is libSvcsPathName.

Syntax

This field has the following format:

KEY: X‘002F’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

The default value is blanks, indicating that you do not want to use a path name.

SF X'0030' -- User Time Zone Name
This field defines the time zone name for the user.

The corresponding SXCTL field is userTimezoneName.

Syntax

This field has the following format:

KEY: X‘0030’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

If omitted, the system time zone name is used when the user logs on.

SF X'0050' -- OCS Command Authority Level
This field specifies the command authority level that is assigned to you when you are operating from OCS or issuing
commands within an NCL procedure.

The corresponding SXCTL field is ocsCmdAuthLvl.

Syntax

This field has the following format:

KEY: X‘0050’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0003’
SUBFIELD 1 DATA: CL3‘ ’

The valid values are 0 through 255 inclusive. If omitted, or an invalid value is specified, the default is 0.
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SF X'0051' -- OCS Monitor Status
This field specifies whether the user is assigned Monitor status when operating in OCS.

The corresponding SXCTL field is ocsMonitorStatus.

Syntax

This field has the following format:

KEY: X‘0051’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, or an invalid value is specified, the default is N.

SF X'0052' -- NPF Command Member
This field defines the name of the NPF control member that specifies command partitioning for the user ID.

The corresponding SXCTL field is npfCommandMember.

Syntax

This field has the following format:

KEY: X‘0052’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

The supplied NPF member name must be padded to eight characters, if necessary.

SF X'0053' -- MSGPROC Member
This field defines the name of the NCL procedure to invoke for each OCS window that the user operates. This field only
applies if the user requires an MSGPROC NCL procedure to intercept all messages delivered when operating in OCS.

The corresponding SXCTL field is msgprocMember.

Syntax

This field has the following format:

KEY: X‘0053’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

The supplied MSGPROC name must be padded to eight characters, if necessary. If this field is omitted, no MSGPROC
procedure is invoked for the user.
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SF X'0054' -- OCS Mode Initial Command
This field defines the command that is executed automatically for this user on entry to OCS.

The corresponding SXCTL field is ocsModeInitCmd.

Syntax

This field has the following format:

KEY: X‘0054’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0028’
SUBFIELD 1 DATA: CL40‘ ’

If specified, the field data must be 40 characters long, padded with blanks if necessary. No validation of the command
string is performed. If this field is omitted, no initial command is assigned to the user ID.

SF X'0055' -- PPO Message Receipt Option
This field specifies whether the user is entitled to receive unsolicited VTAM PPO messages, when logged on to OCS.

The corresponding SXCTL field is ppoMsgReceipt.

Syntax

This field has the following format:

KEY: X‘0055’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. The default is N.

SF X'0056' -- PPO Severity Level
This field specifies the severity level of the PPO messages to deliver to this user. This field only applies if the user is to
receive unsolicited VTAM PPO messages when operating in OCS.

The corresponding SXCTL field is ppoSevLevel.

Syntax

This field has the following format:

KEY: X‘0056’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0004’
SUBFIELD 1 DATA: CL4‘ ’

The valid values are INFO, NORM, WARN, or SER. If omitted or an invalid value is specified, the default is NORM.
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SF X'0057' -- NPF Message Restriction Option
This field defines the NPF message member that specifies the nodes from which the user receives unsolicited VTAM PPO
messages.

The corresponding SXCTL field is npfMsgRestrict.

Syntax

This field has the following format:

KEY: X‘0057’
SUBFIELD COUNT: X‘0002’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’
SUBFIELD 2 LENGTH: X‘0001’
SUBFIELD 2 DATA: CL1‘ ’

This field has two subfields:

Subfield 1
Specifies the name of the NPF member.

Subfield 2
Specifies whether the user is to receive undeliverable messages. (That is, unsolicited messages that refer to
network resources outside the normal NPF restrictions of the user but cannot be delivered to any other user.) The
valid values are Y or N.
Default: N

This field is ignored if the user ID has not been authorized for PPO message receipt. (That is, the user ID does not have
structured field key X‘0055’.)

SF X'0058' -- Message Code Value
This field specifies message code value.

The corresponding SXCTL field is msgCodeValue.

Syntax

This field has the following format:

KEY: X‘0058’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: XL1‘ ’

This field specifies the one-byte bit string representing the message level mask for this user if they have a message code
set. Any hexadecimal value (00 to FF) is valid. If omitted, this field defaults to X‘00’.

SF X'0059' -- OCS MSG Message Receipt
This field specifies OCS MSG message receipt.

The corresponding SXCTL field is ocsMsgRcpt.
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Syntax

This field has the following format:

KEY: X‘0059’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

This field specifies the default PROFILE MSG= command when entering OCS. The default is N.

SF X'005A' -- OCS Unsolicited Message Receipt Option
This field specifies the OCS unsolicited message receipt option.

The corresponding SXCTL field is ocsUnsolMsgRcpt.

Syntax

This field has the following format:

KEY: X‘005A’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

This field specifies the default PROFILE UNSOL= command when entering OCS. The default is N.

SF X'005B' -- Resource List Member
This field defines the resource list member that specifies the combined NPF restrictions for resource display and effect
through VTAM commands.

The corresponding SXCTL field is rsrcListMember.

Syntax

This field has the following format:

KEY: X‘005B’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

If omitted, the field defaults to blanks.

SF X'005C' -- User Time-out (1) Period
This field specifies the interval that is used as the first time-out period for an inactive user ID.

The corresponding SXCTL field is userTimeoutP1.

Syntax
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This field has the following format:

KEY: X‘005C’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0006’
SUBFIELD 1 DATA: CL6‘ ’

The format of the interval can be mmm.ss (minutes and seconds) or mmm (minutes). This field overrides SYSPARMS
TOTIME1.

SF X'005D' -- User Time-out (2) Period
This field specifies the interval that is used as the second time-out period for an inactive user ID.

The corresponding SXCTL field is userTimeoutP2.

Syntax

This field has the following format:

KEY: X‘005D’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0006’
SUBFIELD 1 DATA: CL6‘ ’

The format of the interval can be mmm.ss (minutes and seconds) or mmm (minutes). This field overrides SYSPARMS
TOTIME2.

SF X'005E' -- User Time-out (1) Action
This field defines the action to perform when the first time-out interval expires for a user ID.

The corresponding SXCTL field is userTimeoutAct1.

Syntax

This field has the following format:

KEY: X‘005E’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0028’
SUBFIELD 1 DATA: CL40‘ ’

The action can be any command string, for example, LOCK, DISC, CANCEL LU=*. These commands have equivalents
in the SYSPARMS time-out actions. A value of NONE can be used to disable the time-out action. This structured field
overrides SYSPARMS TOACT1.

SF X'005F' -- User Time-out (2) Action
This field defines the action to perform when the second time-out interval expires for a user ID.

The corresponding SXCTL field is userTimeoutAct2.
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Syntax

This field has the following format:

KEY: X‘005F’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0028’
SUBFIELD 1 DATA: CL40‘ ’

The action can be any command string, for example, LOCK, DISC, CANCEL LU=*. These commands have equivalents
in the SYSPARMS time-out actions. A value of NONE can be used to disable the time-out action. This structured field
overrides SYSPARMS TOACT2.

SF X'0060' -- User APPC Access Key
This field specifies the APPC access key of the user.

The corresponding SXCTL field is userAppcAccKey.

Syntax

This field has the following format:

KEY: X‘0060’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0002’
SUBFIELD 1 DATA: BL2‘00’

The mask contains 16 bits, representing, from right to left, the access codes 1 through 16. These codes, together with the
APPC lock, enable this user to act on behalf of another user, without supplying the target user password. If omitted, the
field defaults to zeros.

SF X'0061' -- User APPC Access Lock
This field specifies the APPC access lock of the user.

The corresponding SXCTL field is userAppcAccLock.

Syntax

This field has the following format:

KEY: X‘0061’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0002’
SUBFIELD 1 DATA: BL2‘00’

The value contains 16 bits, representing, from right to left, the access codes 1 through 16. These codes, together with
the APPC key, enable another user to act on behalf of this user, without supplying this user password. If omitted, the field
defaults to zeros. Valid value is a 16-bit mask indicating the APPC access lock.
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SF X'0070' -- Installation Attribute 1 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr1.

Syntax

This field has the following format:

KEY: X‘0070’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 1 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.

SF X'0071' -- Installation Attribute 2 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr2.

Syntax

This field has the following format:

KEY: X‘0071’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 2 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.

SF X'0072' -- Installation Attribute Field 3
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr3.

Syntax

This field has the following format:

KEY: X‘0072’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 3 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.
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SF X'0073' -- Installation Attribute 4 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr4.

Syntax

This field has the following format:

KEY: X‘0073’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 4 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.

SF X'0074' -- Installation Attribute 5 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr5.

Syntax

This field has the following format:

KEY: X‘0074’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 5 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.

SF X'0075' -- Installation Attribute 6 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr6.

Syntax

This field has the following format:

KEY: X‘0075’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 6 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.
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SF X'0076' -- Installation Attribute 7 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr7.

Syntax

This field has the following format:

KEY: X‘0076’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 7 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.

SF X'0077' -- Installation Attribute 8 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr8.

Syntax

This field has the following format:

KEY: X‘0077’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 8 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.

SF X'0078' -- Installation Attribute 9 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr9.

Syntax

This field has the following format:

KEY: X‘0078’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 9 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.
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SF X'0079' -- Installation Attribute 10 Field
This field specifies an installation attribute of this user ID. The data can be interrogated through NCL.

The corresponding SXCTL field is instAttr10.

Syntax

This field has the following format:

KEY: X‘0079’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0020’
SUBFIELD 1 DATA: CL32‘ ’

This field corresponds to Installation Attribute 10 field on the Installation Attributes panel in UAMS. If omitted, the field
defaults to blanks.

SF X'0080' -- Access to SOLVE:InfoMaster Maintenance Functions
This field specifies whether the user ID has access to SOLVE:InfoMaster maintenance functions.

The corresponding SXCTL field is infoMasterMaint.

Syntax

This field has the following format:

KEY: X‘0080’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, the default is N.

SF X'0081' -- Access to Information Management
This field specifies whether the user ID has access to Information Management.

The corresponding SXCTL field is infoMgtAccess.

Syntax

This field has the following format:

KEY: X‘0081’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, the default is Y.
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SF X'0100' -- SOLVE:FTS Definition Privilege
This field specifies whether a user who can access SOLVE:FTS is authorized to create file transmission definitions.

The corresponding SXCTL field is ftsDefinition.

Syntax

This field has the following format:

KEY: X'0100'
SUBFIELD COUNT: X'0001'
SUBFIELD 1 LENGTH: X'0001'
SUBFIELD 1 DATA: CL1' '

The valid values for the subfield data are P or S, indicating private or system definition privilege. If this field is omitted or
specifies an invalid value, no definition privilege is assigned.

This field is ignored if the user ID has not been assigned SOLVE:FTS access by the earlier processing of field X'0025'.

SF X'0101' -- SOLVE:FTS Private Request Privilege
This field specifies whether a user who can access SOLVE:FTS is authorized to request execution of private file
transmissions.

The corresponding SXCTL field is ftsPrivateReq.

Syntax

This field has the following format:

KEY: X'0101'
SUBFIELD COUNT: X`0001'
SUBFIELD 1 LENGTH: X'0001'
SUBFIELD 1 DATA: CL1'-'

The valid values for the subfield data are Y or N. If this field is omitted or specifies an invalid value, no private request
privilege is assigned.

This field is ignored if the user ID has not been assigned SOLVE:FTS access by the earlier processing of field X'0025'.

SF X'0102' -- SOLVE:FTS System Request Privilege
This field specifies whether a user who can access SOLVE:FTS is authorized to request execution of system file
transmissions.

The corresponding SXCTL field is ftsSystemReq.

Syntax

This field has the following format:

KEY: X'0102'
SUBFIELD COUNT: X'0001'
SUBFIELD 1 LENGTH: X'0001'
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SUBFIELD 1 DATA: CL1' '

The valid values for the subfield data are Y or N. If this field is omitted or specifies an invalid value, no system request
privilege is assigned.

This field is ignored if the user ID has not been assigned SOLVE:FTS access by the earlier processing of field X'0025'.

SF X'0103' -- SOLVE:FTS Private Control Privilege
This field specifies whether a user who can access SOLVE:FTS is authorized to supervise (control) execution of private
file transmissions.

The corresponding SXCTL field is ftsPrivateCtl.

Syntax

This field has the following format:

KEY: X'0103'
SUBFIELD COUNT: X'0001'
SUBFIELD 1 LENGTH: X'0001'
SUBFIELD 1 DATA: CL1' '

The valid values for the subfield data are Y or N. If this field is omitted or specifies an invalid value, no private control
privilege is assigned.

This field is ignored if the user ID has not been assigned SOLVE:FTS access by the earlier processing of field X'0025'.

SF X'0104' -- SOLVE:FTS System Control Privilege
This field specifies whether a user who can access SOLVE:FTS is authorized to supervise (control) execution of system
file transmissions.

The corresponding SXCTL field is ftsSystemCtl.

Syntax

This field has the following format:

KEY: X'0104'
SUBFIELD COUNT: X'0001'
SUBFIELD 1 LENGTH: X'0001'
SUBFIELD 1 DATA: CL1' '

The valid values for the subfield data are Y or N. If this field is omitted or specifies an invalid value, no system control
privilege is assigned.

This field is ignored if the user ID has not been assigned SOLVE:FTS access by the earlier processing of field X'0025'.

SF X'0105' -- SOLVE:FTS Private Function Mask
This field specifies whether a user who can access SOLVE:FTS is authorized to define, control, or request execution of
selected private file transmissions.

The corresponding SXCTL field is ftsPvtFctMask.
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Syntax

This field has the following format:

KEY: X'0105'
SUBFIELD COUNT: X'0001'
SUBFIELD 1 LENGTH: X'000C'
SUBFIELD 1 DATA: CL12' '

SOLVE:FTS provides a mechanism by which users can be restricted to a range of transmission definition names. This
mechanism takes the form of a 12-character access mask.

This field defines the private access mask of the user. The subfield data must be left justified and blank-padded to form
12 characters if necessary. Any embedded blanks cause truncation. If this subfield is specified as blank, or this structured
field is omitted, the mask defaults to the user ID name.

This field is ignored if the user ID has not been assigned SOLVE:FTS access by the earlier processing of field X'0025'.

SF X'0106' -- SOLVE:FTS System Function Mask
This field specifies whether a user who can access SOLVE:FTS is authorized to define, control, or request execution of
selected system file transmissions.

The corresponding SXCTL field is ftsSysFctMask.

Syntax

This field has the following format:

KEY: X'0106'
SUBFIELD COUNT: X'0001'
SUBFIELD 1 LENGTH: X1000C'
SUBFIELD 1 DATA: CL12' '

SOLVE:FTS provides a mechanism by which users can be restricted to a range of transmission definition names. This
mechanism takes the form of a 12-character access mask.

This field defines the system access mask of the user. The subfield data must be left justified and blank padded to form
12 characters if necessary. Any embedded blanks cause truncation. If this subfield is specified as blank, or this structured
field is omitted, the mask defaults to the string C'*'.

This field is ignored if the user ID has not been assigned SOLVE:FTS access by the earlier processing of field X'0025'.

SF X'0150' -- NEWS Reset Privilege
This field specifies whether a user who has NetMaster NM for SNA NEWS access is authorized to reset (delete) database
records.

The corresponding SXCTL field is newsReset.

Syntax
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This field has the following format:

KEY: X‘0150’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. The default is N.

Specifying Y in this field enables the user to reset statistics within the Summary Statistics Subsystem. The setting results
in the &NEWSRSET system variable being set to YES when tested within an NCL procedure that the user invokes.

If the user ID has no access to Network Management and NEWS (no structured field keys X‘0022’ and X‘0026’), this field
is ignored.

SF X'0151' -- NTS Access Privilege
This field specifies whether a user can access the facilities of the Network Tracking System (NTS).

The corresponding SXCTL field is ntsAccess.

Syntax

This field has the following format:

KEY: X‘0151’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. The default is N.

This field is ignored for any of the following conditions:

• NTS is not configured in your region.
• The user ID has no access to Network Management (that is, the user ID does not have structured field key X‘0022’).

SF X'0180' -- AOM Message Delivery and Routing Codes
This field specifies whether a user ID is entitled to receive certain AOM messages.

The corresponding SXCTL field is aomMsgDeliveryRC.

Syntax

This field has the following format:

KEY: X‘0180’
SUBFIELD COUNT: X‘0002’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’
SUBFIELD 2 LENGTH: X‘0010’ or X’0002’
SUBFIELD 2 DATA: BL16‘ ’
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Subfield 1
Specifies if the user is entitled to receive AOM messages while in OCS mode. The value must be Y or N. An
invalid value is treated as N.

Subfield 2
Specifies a 128-bit mask that indicates the routing codes for which the user is entitled to receive messages. The
mask contains 128 bits, which are used to represent routing codes, from left to right. All 16 bytes are supported,
providing routing codes 1 through 128.
Limits: 1 through 128
Example: Code the value of subfield 2 as X’8200000000000000’ to indicate that the user is authorized for routing
codes 1 and 7. The binary equivalent of X’8200000000000000’ is B’10000010...0000’, which has the 1 bit on for
routing codes 1 and 7 (from left to right).

SF X'0181' -- AOM MVS SYSCMD Console Authority
This field specifies the console and command authority for AOM SYSCMD on z/OS systems for a user ID.

The corresponding SXCTL field is aomSyscmdConAuth.

Syntax

This field has the following format:

KEY: X‘0181’
SUBFIELD COUNT: X‘0004’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’
SUBFIELD 2 LENGTH: X‘0001’
SUBFIELD 2 DATA: CL1‘ ’
SUBFIELD 3 LENGTH: X‘0001’
SUBFIELD 3 DATA: CL1‘ ’
SUBFIELD 4 LENGTH: X‘0001’
SUBFIELD 4 DATA: CL1‘ ’

Subfield 1
Specifies the AOM MVS SYSCMD console authority level. The only values for the subfield are:

• I specifies information only console authority.
• M specifies the master console authority.
• P specifies pseudo master console authority.
• C indicates that subfields 2 through 4 specify the console command authority.

Any other values are ignored.
Subfield 2

Authorizes for system control commands.
Subfield 3

Authorizes for I/O control commands.
Subfield 4

Authorizes for console control commands.

For subfields 2 through 4, you can only enter Y or N. If a field is omitted or invalid, N is the default.
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SF X'0182' -- AOM MSG Level
This field specifies the AOM MSG level of the user.

The corresponding SXCTL field is aomMsgLevel.

Syntax

This field has the following format:

KEY: X‘0182’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: B‘xxxxxx00’

This field defines the 8-bit mask describing the MSG level for the user ID. The valid bit settings are as follows:

1... .... authorizes to receive WTORs.

.1.. .... authorizes to receive Immediate Action messages.

..1. .... authorizes to receive Critical Eventual Action messages.

...1 .... authorizes to receive Eventual Action messages.

.... 1... authorizes to receive informational messages.

.... .1.. authorizes to receive console broadcasts.

.... ..11 is reserved.

SF X'0185' -- AOM VOS3/JSS4 SYSCMD Command Authority
This field specifies the AOM SYSCMD command authority of the user on VOS3/JSS4 systems. AOM ignores the field
when not in a VOS3/JSS4 environment. This field allows shared security profile across all systems.

NOTE
 The UAMS panel that displays AOM SYSCMD authority always shows this field and allows update. SYSCMD
uses the field only if the system is VOS3/JSS4.

Syntax

This field has the following format:

KEY: X‘0185’
SUBFIELD COUNT: X‘000’
SUBFIELD 1 LENGTH: X‘0001’ or X‘0002’
SUBFIELD 1 DATA: CL1‘n ’ or CL2‘nn’

SF X'0200' -- MAI-FS Privilege Class
This field specifies the SOLVE:Access MAI-FS privilege class of the user.

The corresponding SXCTL field is maiFsPrivClass.

Syntax
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This field has the following format:

KEY: X‘0200’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are A, B, C, or D. If this field is omitted, the default is D (at user logon).

SF X'0201' -- MAI-FS Model User ID
This field defines the SOLVE:Access MAI-FS model user ID whose stored session definitions this user ID models.

The corresponding SXCTL field is maiFsModelUserID.

Syntax

This field has the following format:

KEY: X‘0201’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’

If this field is omitted, the field is left blank.

SF X'0202' -- MAI-FS A and E Command Capability
This field specifies whether a user is entitled to use the A and E commands of SOLVE:Access MAI-FS.

The corresponding SXCTL field is maiFsAEcmdAuth.

Syntax

This field has the following format:

KEY: X‘0202’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y and N. If this field is omitted, the default is N.

SF X'0203' -- MAI-FS Active Session Limit
This field specifies whether a user is limited in the number of SOLVE:Access MAI-FS sessions that they can have active
simultaneously.

The corresponding SXCTL field is maiFsActSesLimit.

Syntax
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This field has the following format:

KEY: X‘0203’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL3‘ ’

Possible values are 0 through 255. A value of 0 indicates that no limit applies. This value is the default when this field is
omitted.

SF X'0204' -- MAI-FS MSDM Access
This field specifies the SOLVE:Access MAI-FS Session Definition Maintenance privilege class of the user.

 The corresponding SXCTL field is maiFsMSDMAccess.

Syntax

This field has the following format:

KEY: X‘0204’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA:  CL1‘ ’

This field determines the level of function that MAI Stored Definition Maintenance (/MSDM) provides.

Only Privilege Class A users are allowed values greater than 0. 

 Valid values are: 

• 3 - Enables the user to update and delete all session models.
• 2 - Enables the user to update but not delete all session models. 
• 1 - Enables the user to list and browse all session models. Update access is allowed to the session model with the

same name as the user ID.
• 0 - Access is restricted to updating the session model with the same name as the user ID.

 

SF X'0500' -- PSM Primary Menu Access
This field specifies whether the user is authorized to access PSM Primary Menu.

The corresponding SXCTL field is psmPrimaryMenu.

Syntax

This field has the following format:

KEY: X‘0500’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’
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The valid values are 0 (not authorized) and 1 (authorized). If this field is omitted, the default is 1 (authorized).

SF X'0501' -- PSM Maintenance Access
This field specifies the level of access a user has to PSM printer, form, and setup definitions, and to default printer
assignment.

The corresponding SXCTL field is psmMaintenance.

Syntax

This field has the following format:

KEY: X‘0501’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are 0 (not authorized), 1 (browse access only), 2 (browse, add, and update access), and 3 (browse, add,
update, and delete access). If this field is omitted, the default is 1 (browse).

SF X'0502' -- PSM Administration Access
This field specifies the level of access a user has to PSM administration functions.

The corresponding SXCTL field is psmAdmin.

Syntax

This field has the following format:

KEY: X‘0502’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are 0 (not authorized), 1 (browse, and update default definitions), 2 (browse and update default
definitions, and clear the spool). If this field is omitted, the default is 0 (not authorized).

SF X'0503' -- PSM Ability to Change Print Request Priority
This field defines the ability of a user to change the priority for a PSM print request.

The corresponding SXCTL field is psmChgPrintReq.

Syntax

This field has the following format:

KEY: X‘0503’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’
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The valid values are 0 (not authorized), and 1 (authorized). If this field is omitted, the default is 0 (not authorized).

SF X'0504' -- PSM Queue Access for All Print Output
This field specifies the access of a user to the PSM print output of other users.

The corresponding SXCTL field is psmAllPrintAcc.

Syntax

This field has the following format:

KEY: X‘0504’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The following values are valid:

• 0 (not authorized to view the output queue for other users)
• 1 (authorized to view the output queue for other users)
• 2 (authorized to browse other user output)
• 3 (authorized to browse, modify, and release other user output)
• 4 (authorized to browse, modify, release, hold, and delete other user output)

If this field is omitted, the default is 1.

SF X'0505' -- PSM Queue Access for Their Own Print Output
This field specifies the user access to their own PSM print output.

The corresponding SXCTL field is psmOwnPrintAcc.

Syntax

This field has the following format:

KEY: X‘0505’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The following values are valid:

• 0 (not authorized to view their output queue)
• 1 (authorized to view their output queue)
• 2 (authorized to browse their output)
• 3 (authorized to browse, modify, and release their output)
• 4 (authorized to browse, modify, release, hold, and delete their output)

If this field is omitted, the default is 4.
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SF X'0511' -- Administration and Definition Access
This field specifies whether the user has access to security and system services functions (that is, UAMS, Broadcast
Services, System Support Services).

The corresponding SXCTL field is sysServicesAcc.

Syntax

This field has the following format:

KEY: X‘0511’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y and N. The default is N.

SF X'0520' -- Notification Details (First Rule)
This field specifies the mode or method by which the user is notified of an event that the user has been nominated
to receive. Some applications use these notification details. Broadcast Services also supports the use of the UAMS
Notification Details when sending a broadcast to a specific user using the N option.

The corresponding SXCTL field is notificationR1.

Syntax

This field has the following format:

KEY: X‘0520’
SUBFIELD COUNT: X‘0008’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’
SUBFIELD 2 LENGTH: X‘0004’
SUBFIELD 2 DATA: CL4‘ ’
SUBFIELD 3 LENGTH: X‘0007’
SUBFIELD 3 DATA: CL7‘ ’
SUBFIELD 4 LENGTH: X‘0004’
SUBFIELD 4 DATA: CL4‘ ’
SUBFIELD 5 LENGTH: X‘0004’
SUBFIELD 5 DATA: CL4‘ ’
SUBFIELD 6 LENGTH: X‘0020’
SUBFIELD 6 DATA: CL32‘ ’
SUBFIELD 7 LENGTH: X‘0008’
SUBFIELD 7 DATA: CL8‘ ’
SUBFIELD 8 LENGTH: X‘0040’
SUBFIELD 8 DATA: CL64‘ ’

This structured field has multiple subfields containing the following information:
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Subfield 1
Specifies the notification mode.

Subfield 2
Specifies the notification domain.

Subfield 3
Specifies the day of notification.

Subfield 4
Specifies the start time of the notification period.

Subfield 5
Specifies the end time of the notification period.

Subfield 6
Specifies the user ID.

Subfield 7
Specifies the exit name.

Subfield 8
Specifies any parameters.

If omitted, the fields are left blank.

SF X'0521' -- Notification Details (Second Rule)
This field specifies the mode or method by which the user is notified of an event that the user has been nominated
to receive. Some applications use these notification details. Broadcast Services also supports the use of the UAMS
Notification Details when sending a broadcast to a specific user using the N option.

The corresponding SXCTL field is notificationR2.

Syntax

This field has the following format:

KEY: X‘0521’
SUBFIELD COUNT: X‘0008’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’
SUBFIELD 2 LENGTH: X‘0004’
SUBFIELD 2 DATA: CL4‘ ’
SUBFIELD 3 LENGTH: X‘0007’
SUBFIELD 3 DATA: CL7‘ ’
SUBFIELD 4 LENGTH: X‘0004’
SUBFIELD 4 DATA: CL4‘ ’
SUBFIELD 5 LENGTH: X‘0004’
SUBFIELD 5 DATA: CL4‘ ’
SUBFIELD 6 LENGTH: X‘0020’
SUBFIELD 6 DATA: CL32‘ ’
SUBFIELD 7 LENGTH: X‘0008’
SUBFIELD 7 DATA: CL8‘ ’
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SUBFIELD 8 LENGTH: X‘0040’
SUBFIELD 8 DATA: CL64‘ ’

This structured field has multiple subfields containing the following information:

Subfield 1
Specifies the notification mode.

Subfield 2
Specifies the notification domain.

Subfield 3
Specifies the day of notification.

Subfield 4
Specifies the start time of the notification period.

Subfield 5
Specifies the end time of the notification period.

Subfield 6
Specifies the user ID.

Subfield 7
Specifies the exit name.

Subfield 8
Specifies any parameters.

If omitted, the fields are left blank.

SF X'0522' -- Notification Details (Third Rule)
This field specifies the mode or method by which the user is notified of an event that the user has been nominated
to receive. Some applications use these notification details. Broadcast Services also supports the use of the UAMS
Notification Details when sending a broadcast to a specific user using the N option.

The corresponding SXCTL field is notificationR3.

Syntax

This field has the following format:

KEY: X‘0522’
SUBFIELD COUNT: X‘0008’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’
SUBFIELD 2 LENGTH: X‘0004’
SUBFIELD 2 DATA: CL4‘ ’
SUBFIELD 3 LENGTH: X‘0007’
SUBFIELD 3 DATA: CL7‘ ’
SUBFIELD 4 LENGTH: X‘0004’
SUBFIELD 4 DATA: CL4‘ ’
SUBFIELD 5 LENGTH: X‘0004’
SUBFIELD 5 DATA: CL4‘ ’
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SUBFIELD 6 LENGTH: X‘0020’
SUBFIELD 6 DATA: CL32‘ ’
SUBFIELD 7 LENGTH: X‘0008’
SUBFIELD 7 DATA: CL8‘ ’
SUBFIELD 8 LENGTH: X‘0040’
SUBFIELD 8 DATA: CL64‘ ’

This structured field has multiple subfields containing the following information:

Subfield 1
Specifies the notification mode.

Subfield 2
Specifies the notification domain.

Subfield 3
Specifies the day of notification.

Subfield 4
Specifies the start time of the notification period.

Subfield 5
Specifies the end time of the notification period.

Subfield 6
Specifies the user ID.

Subfield 7
Specifies the exit name.

Subfield 8
Specifies any parameters.

If omitted, the fields are left blank.

SF X'0523' -- Notification Details (Fourth Rule)
This field specifies the mode or method by which the user is notified of an event that the user has been nominated
to receive. Some applications use these notification details. Broadcast Services also supports the use of the UAMS
Notification Details when sending a broadcast to a specific user using the N option.

The corresponding SXCTL field is notificationR4.

Syntax

This field has the following format:

KEY: X‘0523’
SUBFIELD COUNT: X‘0008’
SUBFIELD 1 LENGTH: X‘0008’
SUBFIELD 1 DATA: CL8‘ ’
SUBFIELD 2 LENGTH: X‘0004’
SUBFIELD 2 DATA: CL4‘ ’
SUBFIELD 3 LENGTH: X‘0007’
SUBFIELD 3 DATA: CL7‘ ’
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SUBFIELD 4 LENGTH: X‘0004’
SUBFIELD 4 DATA: CL4‘ ’
SUBFIELD 5 LENGTH: X‘0004’
SUBFIELD 5 DATA: CL4‘ ’
SUBFIELD 6 LENGTH: X‘0020’
SUBFIELD 6 DATA: CL32‘ ’
SUBFIELD 7 LENGTH: X‘0008’
SUBFIELD 7 DATA: CL8‘ ’
SUBFIELD 8 LENGTH: X‘0040’
SUBFIELD 8 DATA: CL64‘ ’

This structured field has multiple subfields containing the following information:

Subfield 1
Specifies the notification mode.

Subfield 2
Specifies the notification domain.

Subfield 3
Specifies the day of notification.

Subfield 4
Specifies the start time of the notification period.

Subfield 5
Specifies the end time of the notification period.

Subfield 6
Specifies the user ID.

Subfield 7
Specifies the exit name.

Subfield 8
Specifies any parameters.

If omitted, the fields are left blank.

SF X'0530' -- TCP/IP Services Access Privilege
This field specifies the authority level for a user using TCP/IP Services.

The corresponding SXCTL field is tcpipSvcsAccess.

Syntax

This field has the following format:

KEY: X‘0530’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The following values are valid:

 1982



 Netmaster® Shared Content Library 12.2

• 0 specifies no authority to access TCP/IP Services.
• 1 specifies browse only authority.
• 2 specifies full update authority which is necessary to: run obey files, drop connections, perform packet tracing, start

and stop devices, and use the SNMP Set option.

If omitted, the default is 0.

This field is ignored if the user ID has not been given access privileges to Network Management (the user ID does not
have structured field key X‘0022’).

SF X'0550' -- Report Writer Primary Menu Access
This field specifies whether a user ID is authorized to access the Report Writer primary menu.

The corresponding SXCTL field is repWriterPriMenu.

Syntax

This field has the following format:

KEY: X‘0550’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are 0 (not authorized), and 1 (authorized). If omitted, the default is 1.

SF X'0551' -- Report Writer Administration Access
This field specifies whether a user ID is authorized to access Report Writer table maintenance administration functions.

The corresponding SXCTL field is repWriterAdmin.

Syntax

This field has the following format:

KEY: X‘0551’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are 0 (not authorized), and 1 (authorized). If omitted, the default is 0.

SF X'0552' -- Report Writer Maintenance Access
This field specifies whether a user is authorized to maintain the Report Writer report definitions.

The corresponding SXCTL field is repWriterMaint.

Syntax
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This field has the following format:

KEY: X‘0552’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are 0 (not authorized for menu access), and 1 (menu access authorized). If omitted, the default is 1.

SF X'0553' -- Report Writer Public Report Access
This field specifies the level of access a user ID has to public reports.

The corresponding SXCTL field is repWriterPublic.

Syntax

This field has the following format:

KEY: X‘0553’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The following values are valid:

• 0 (not authorized)
• 1 (authorized to generate, browse, and copy)
• 2 (authorized to generate, browse, copy, add, and update)
• 3 (authorized to generate, browse, copy, add, update, and delete)

If omitted, the default is 1.

SF X'0554' -- Report Writer Access to Their Own Reports
This field specifies the level of access a user ID has to their own reports.

The corresponding SXCTL field is repWriterOwn.

Syntax

This field has the following format:

KEY: X‘0554’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The following values are valid:
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• 0 (not authorized)
• 1 (authorized to generate, browse, and copy)
• 2 (authorized to generate, browse, copy, add, and update)
• 3 (authorized to generate, browse, copy, add, update, and delete)

If omitted, the default is 3.

SF X'0555' -- Report Writer Private Report Access for All Users
This field specifies the level of access a user ID has to private reports for all users.

The corresponding SXCTL field is repWriterAll.

Syntax

This field has the following format:

KEY: X‘0555’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The following values are valid:

• 0 (not authorized)
• 1 (authorized to generate, browse, and copy)
• 2 (authorized to generate, browse, copy, add, and update)
• 3 (authorized to generate, browse, copy, add, update, and delete)

If omitted, the default is 0.

SF X'0556' -- Report Writer Schedule Maintenance Access
This field specifies the level of access a user ID has to work with Report Writer schedules.

The corresponding SXCTL field is repWriterSchdMnt.

Syntax

This field has the following format:

KEY: X‘0556’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The following values are valid:

• 0 (not authorized)
• 1 (authorized to browse)
• 2 (authorized to browse, add, and update)
• 3 (authorized to generate, browse, add, update, and delete)
• 4 (authorized for the Stop and Start functions of the schedule processing)

If omitted, the default is 1.
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SF X'0580' -- Access to SOLVE:NetMail
This field specifies whether a user ID has access to SOLVE:NetMail (Electronic Mail field).

The corresponding SXCTL field is netmailAccess.

Syntax

This field has the following format:

KEY: X‘0580’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, the default is N.

SF X'0601' -- Access to Managed Objects Development Services (MODS)
This field specifies whether a user ID has access to Managed Objects Development Services (MODS).

The corresponding SXCTL field is modsAcc.

Syntax

This field has the following format:

KEY: X‘0601’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, the default is N.

SF X'0605' -- Object Services Access
This field defines whether a user ID has access to Object Services support functions.

The corresponding SXCTL field is osAcc.

Syntax

This field has the following format:

KEY: X‘0605’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, the default is N.

SF X'0609' -- Object Services Security Access
This field specifies whether a user ID has access to Object Services.
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The corresponding SXCTL field is osSecAcc.

Syntax

This field has the following format:

KEY: X‘0609’
SUBFIELD COUNT: X‘0001’
SUBFIELD 1 LENGTH: X‘0001’
SUBFIELD 1 DATA: CL1‘ ’

The valid values are Y or N. If omitted, the default is N.

User ID Security Exit Support
External Security Packages

External security packages such as ACF2 or RACF can provide minimal or full security checking.

If your organization has an external security package, access to that package is provided through one of the following
types of exit:

• Partial security exit -- password and logon access maintenance is controlled by the external security package while
UAMS stores the user definitions.

• Full security exit -- all security functions are maintained and stored by your external security package.

NMSAFPX Partial Security Exit

The NMSAFPX partial security exit is a SAF-based security exit that supports UTOKENS. SAF is the IBM System
Authorization Facility and is the agreed standard for the encoding of requests that require security checking.

NOTE
 SAF is documented in IBM’s Security Server RACROUTE Macro Reference manual. See the documentation for
your security package to find out whether the package supports SAF-formatted calls.

You can make a copy of NMSAFPX and change it to suit your requirements. To assemble and link your exit, use the
sample JCL member NMSAFPXL, which is in the same data set as the NMSAFPX sample exit.

The load module created by the link-edit step should be placed in the load library, or in another library concatenated
to the load library through the STEPLIB DD statement in the started task JCL. Change the JCL parameters to include
SEC=name, where name identifies the load module. This causes the security exit to be used.

 

How to Write Your Own User ID Security Exit
The security exit is coded as an assembler language module, or suite of modules. These modules must be able to:

• Accept the various parameter lists passed to it
• Return the designated return codes that are associated with those parameter lists

When the exit has been written, you link it into a standalone load module. The name of this load module is arbitrary (for
example, MYEXIT). The load module is placed in an APF authorized library or another library concatenated to the load
library in the JCL STEPLIB DD statement. Include SEC=name in the JCL parameters, where name identifies the load
module (for example, SEC=MYEXIT).
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Your region determines the type (partial or full security) of exit by examining the data at the entry point of the exit load
module.

The entry point of the security exit load module must look like the following code:

ENTRY  B    SKIP-ENTRY(,R15)   Skip descriptor

       DC   C’S’               Required, constant ’S’

       DC   AL1 (0)            Required, interface version,

       DC   AL1 (type)         Required, exit type,

                                         0: partial

                                         4: full

       DC   C’X’               Required, constant ’X’

The security exit can be AMODE 24 or 31, and RMODE 24 or ANY. All data areas and parameter lists that are passed to it
are located in storage below 16M.

This diagram shows how a region loads and identifies a full security exit, and how your region locates the entry point of
the exit code.

Figure 24: securityExit1

This diagram shows how a region loads and identifies a partial security exit, and how your region locates the entry point of
the exit code.
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Figure 25: securityExit2

Exit Execution

The exit executes within an operating system subtask and can therefore issue WAITs or SVCs that suspend the task
without affecting the primary task.

NOTE
 In z/OS systems, the subtask is attached sharing subpool 50 with the main task. This allows other exits (which
also use subpool 50) to share common storage areas with the security exit.

Calls to the exit are serialized across the system -- if one call to the exit is in progress, any subsequent calls are queued
and processed one-by-one, in request order. Serial request processing means that the exit does not have to be written as
reentrant.

The exit is called for two reasons:

• Information -- to keep the security system informed of developments or system changes
• Function request -- to request that a function be performed

WARNING
 If an abend occurs in the exit and the requested function cannot be performed it is regarded as a security
exposure and the region terminates with the internal abend 268-01.

Supported Exit Calls

The following table lists the calls supported by the exit, their type, and their function codes:

Call Type Function Code

System Initialization information 0
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System Close Down information 4

User Logon Request function request 8

User Logoff Request information 12

Logon Verification function request 16

Change Password function request 20

Return User ID Information function request 24

Update User ID function request 28

&SECCALL EXIT function request 32

Return Sequential User ID Information function request 36

Add User ID function request 40

Delete User ID function request 44

The following sections provide the parameter lists for each call.

System Initialization Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 26: systemInitParameters

The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘0’.

Word 2
Is set to zero.

Word 3
Is a 24-character area containing the following:
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• The eight-character primary ACB name field (padded to the right with blanks if necessary). The primary ACB
name is as specified on the PRI JCL initialization parameter.

• Four blanks
• The four-character system domain ID as coded on the NMDID initialization parameter. If the NMDID parameter

is omitted, the domain ID defaults to one of the following values:
– The first four characters of the primary ACB name used by your region (blank padded if necessary)
– The ACB name itself if less than five characters long.

• The four-character system user prefix as coded on the NMSUP initialization parameter. If not coded, the value
defaults to the NMDID value.

• The four-character product version, for example, V5.1.

These characters are passed to the exit to identify the region that is executing and can be regarded as the user ID
of the system. The exit can use this value to determine whether, for example, it is a production region.

Word 4
Is the address of two full words:

• First word can contain any value. This value is returned in the system closedown call, so it can be used as a
region correlator. The exit can use this word to relate this region to a set of control blocks or other information
maintained by the exit in relation to the region.

• Second word is the region user token (UTOKEN) if one is available.

Words 5 through 10
Are set to zeros.

Return Codes from Initialization Call

The exit must return a completion code in Register 15 on return. Successful initialization must be signified by return code
F‘0’. Your product region terminates if any other value is returned in Register 15 on completion of this call.

System Close Down Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 27: systemCloseDownParameters

The contents of the parameter list as follows:

Word 1
Is a fullword containing the address of function code F‘4’.

Words 2 and 3
Are set to zeros.

Word 4
Is the address of three full words, each containing the information that was passed on the system initialization call.

Words 5 through 10
Are set to zeros.
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The processing associated with this call depends upon the environment maintained by the exit, but can include closing
any data sets used by the exit.

Return Codes from Closedown Call

The exit must return a completion code in Register 15 on return. Successful processing of the close down call must be
signified by return code F‘0’.

Logon Request Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.

Figure 28: LogonRqstParms
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The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘8’.

Word 2
Is the address of a subfunction code. This code defines the type of logon request being processed and has values
set as follows:
F‘0’

Indicates a logon from the native terminal.
F‘4’

Indicates a logon from the TSO interface component of EIP.
F‘8’

Indicates a logon from a ROF user.
F‘12’

Indicates a system console logon.
F‘16’

Indicates a system environment logon.
F‘20’

Is reserved.
F‘24’

Is reserved.
F‘28’

Indicates an APPC user region logon.
F‘32’

Is reserved.
Word 3

Is the address of an eight-character field, blank padded, containing the user ID requesting the logon. If a partial
security exit is installed, an extra contiguous eight-character blank-padded field contains the model user ID
specified by the SYSPARMS MODLUSER operand. If no model user has been specified, this field is set to blanks.

Word 4
Is the address of two full words:

• First word can contain any value. The value relates a user to control blocks or other information that the exit
maintains for that user.

• Second word contains the address of the user token (UTOKEN) obtained from the SAF logon call.

These values are returned in subsequent calls to the exit for this user ID session, so that it can be used as a
session correlator.

Word 5
Varies according to subfunction code:
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• (F‘0’) Word 5 contains the address of an eight-character field, blank-padded. The field contains the name of
the terminal at which the user wants to log on.

• (F‘4’) Word 5 contains the address of an eight-character field, blank-padded. The field contains the name of
the VTAM APPL name that the TSO interface uses for this session.

• (F‘8’) Word 5 is set to zero.
• (F‘12’) Word 5 contains the address of an eight-character field. The field contains the word CONSOLE, or the

generated user ID for multiple console support (OS/VS systems only).
• (F‘16’) Word 5 contains the address of an eight-character field. The field contains the name of the pseudo

terminal with which the system environment logon is associated.
• (F‘28’) Word 5 is set to zero.

Word 6
Varies according to subfunction code. This 100-character field can contain a password or passphrase.
Passphrases are by definition 9 to 100 characters.

• (F‘0’) Word 6 contains the address of a 100-character field, blank-padded. The field contains the password that
is entered with the user ID.

• (F‘4’) Word 6 is set to zero.
• (F‘8’) Word 6 contains the address of a 100-character field, blank-padded. The field contains the password that

is entered on a SIGNON command from the remote region. If no password was entered, this word is zero.
• (F‘12’) Word 6 is set to zero.
• (F‘16’) Word 6 is set to zero.
• (F‘28’) Word 6 contains the address of a 100-character field, blank-padded. The field contains the password

that is specified on the APPC NCL verb that started this region. If no password was entered, this word is zero.
• (F’36’) Word 6 contains the address of a 100-character field, blank-padded. The field contains the password

for web user login. If no password was entered, this word is zero.

Word 7
Is set to zero.

Word 8
Is the address of an 82-character area. If the logon request is denied, the exit can place any error message text
in this area. Any text in this area is displayed to the user in response to the logon attempt. If an error message is
returned in this area, it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters
Message text is converted to uppercase.

Word 9
Varies according to subfunction code:

• (F‘0’) Word 9 set to zero.
• (F‘4’) Word 9 set to zero.
• (F‘8’) Address of 12-character area holding the INMC link name of the region from which a ROF logon request

has been received. Following this address is a four-character field that is either zero or contains the domain ID
of the region from which the SIGNON request originated. Following this field is a 1-byte binary field with flag
settings as follows:
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– X‘01’ -- A domain ID is present after the 12-character link name.
– X‘02’ -- The region that the domain ID represents is different from the region that the link name represents.

• (F‘12’) Word 9 set to zero.
• (F‘16’) Word 9 set to zero.
• (F‘28’) Word 9 set to zero.

Word 10
Depends on whether you have a full or partial security system:

• Full security exit -- the logon is accepted and the exit must provide the address of a list of full words in this
field, terminated by X‘FFFFFFFF’.
Each word in this list contains the address of a structured field defining an item of information for this user
ID. Your region processes all these structured fields to determine the privileges and other information to be
associated with the user ID.

• Partial security exit -- set to zero, or the address of a variable length list of full words, ended by a fullword of
X‘FFFFFFFF’.
Each word in the area points to a single structured field. The field represents one attribute of the current UAMS
definition for the user ID pointed to by word 3 of the parameter list.

If the requesting user ID is not defined on UAMS, Word 10 is zero.

Return Codes from Logon Call

The exit must return a completion code in Register 15 on return. Completion codes are supported as described below.
Specific causes for logon rejection are identified by error message text returned in the area addressed by word 8 of the
Logon Call parameter list.

These return codes are the only codes that are accepted in response to a logon call. Any other return code is treated as
indicating that the logon is rejected.

0
Indicates that logon is accepted without error.

4
Indicates that logon is accepted but password has expired. Your product region must enforce password renewal
before the user has access to any other functions.

8
Indicates that logon is accepted but this is a new user ID. Your product region must enforce password change
before allowing the user access to any other functions.

12
Is reserved and cannot be used as a return code.

16
Indicates that logon is rejected. Password is incorrect, but your product region is to allow a retry.

20
Indicates that logon is rejected. Password is incorrect and no retry is to be permitted. A violation message is
logged.

24
Indicates that logon is rejected. An error message explaining the cause of rejection is available in the 82-character
area addressed by word 8 of the parameter list. The format of this area must be a 2-byte length field set to contain
the length of the error message text, followed by up to 80 characters of error message text. If the logon was from
a TSO user, the error message is not displayed; the normal product region logon panel is presented for entry of
user ID and password and the user is not classified as a TSO interface user.
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NOTE
 Return codes 16 and 20 are provided to give compatibility with the standard UAMS functions, which provide a
maximum number of password retries before rejecting the logon attempt and logging a violation message.

Return codes 4 and 8 provide compatibility with the UAMS convention of enforcing password change at logon time if the
user’s password has expired, or for the first logon of a new user ID.

The exit might not be able to determine that a user ID is new, depending upon the information available to it from the
external security system in use. If required, the exit can be written to provide two return codes only, 0 or 24, with an
appropriate error message if the logon is rejected.

The ability to deny a logon with return code 24 and an error message of the exit’s choice allows the installation to extend
the security exit’s function beyond that of simple password validation. For example, the exit might deny logons after a
certain time of day or reject ROF logons from certain remote systems.

NOTE
System console and system environment logon calls take default attributes if the exit causes the logon to fail.

Logoff Request Parameter List
On entering the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 29: logoffRequest

The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘12’.

Word 2
Is set to zero.

Word 3
Is the address of an eight-character field, blank-padded, containing the user ID logging off.

Word 4
Is the address of three full words containing the user session correlator (if any) and the user token (UTOKEN)
address, set by the exit when this user ID logged on, or zero.
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Words 5 through 10
Are set to zero.

Return Codes from Logoff Calls

The exit must return a completion code in register 15 on return. The only valid completion code is F‘0’.

NOTE
 It is possible for the exit to receive a logoff call for a user who has never successfully logged on. This might
occur when a user abandons their logon attempt due to a forgotten password. The exit must be written to accept
such calls and to ignore them.

Your system services generate a logoff call during DISCONNECT processing on behalf of an internally created
environment. Because there was no logon request call for this environment, there is no session correlator created, and it
is, therefore, null.

When a users logs back on to reconnect, a logon request call is made to the security exit. A new session correlator
is created at this time. When the user selects a RECONNECT or CANCEL of all disconnected environments, a logoff
request call is made to the security exit with the original user session correlator. The reconnected or new session
continues with a new user session correlator that is presented to the security exit upon that session’s logoff.

A zero user session correlator on a logoff request call to the security exit is valid for a DISCONNECT request only.

Logon Verification Call Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 30: LogonVerifyParms

The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘16’.

Word 2
Is the address of a subfunction code. This code defines the source of the logon verification call and has values set
as follows:
F‘0’

Indicates that the call is from an &SECCALL CHECK verb, the LOCK facility, or APPC region validation.
F‘4’

Indicates that the call is from an INMC link activation.
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F‘8’
Indicates that the call is from an APPC link activation.

Word 3
Is the address of a 16-character field, blank-padded. The field contains the eight-character user ID whose
password and logon capability requires verification. After the ID is the eight-character region default MODLUSER
name or, if no model user has been defined, blanks.

Word 4
Is the address of three full words containing the following values: user session correlator and address of the user
token (UTOKEN) of the submitter of the logon verification call.

Word 5
Varies according to subfunction code:

• (F‘0’) Address of the eight-character terminal ID, followed by the eight-character user ID of the submitting user.
This field can be blank; if so, treat the user ID being checked as the submitting user.

• (F‘4’) Address of the 8-character LU name of the link, followed by the 12-character NMPCID.
• (F‘8’) Address of the 35-character APPC link partners. The format of the link session partners is

NETID.LU1.LU2 where NETID.LU1 is the source partner and LU2 is the destination LU of the APPC link.

Word 6
Varies according to subfunction code:

• (F‘0’) Address of the 1 to 100 character, blank-padded user ID password
• (F‘4’) Zero
• (F‘8’) Address of an eight-character area into which the exit can place the session key for this APPC link

Word 7
Is set to zero.

Word 8
Is the address of an 82-character area into which the exit can place an error message. If an error message is
returned, it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters
Message text is converted to uppercase. An error message is returned in this area for return codes 20 or
24. A message set in this area for any other return code is ignored.

Word 9
Is set to zero.

Word 10
(Full security exit) This word is set to zero.
(Partial security exit) If the user ID is not defined on the UAMS data set, this word is set to zero. Otherwise word
10 points to a list of full words, ended by a fullword of X‘FFFFFFFF’. Each address in the list points to a single
structured field representing one attribute of the user ID to verify. This list therefore provides the exit with access
to the entire current definition of this user ID.

Return Codes from Logon Verification Call

The exit must return a completion code in Register 15 on return. Completion codes are supported as described below.

The return codes listed below are for subfunction codes 0 and 4. They are the only codes that are accepted in response to
a Logon Verification call. Any other return code is rejected and set to 24.
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0
Indicates that the password is valid. Logon is successful.

4
Indicates that the password is valid but expired. This is not a new user ID. The user is prompted to change the
password before logon is successful.

8
Indicates that the password is valid but this is a new user ID. The user is prompted to change the password
before logon is successful.

16
Indicates that the password is wrong.

20
Indicates that the password is correct but logon is rejected. The exit might return an explanatory message in the
error message area addressed by word 8 of the parameter list.

24
Indicates that the request failed or function is not supported by the exit. The exit might return an explanatory
message in the error message area addressed by word 8 of the parameter list.

The return codes listed below are for subfunction code 8. They are the only codes that are accepted in response to an
APPC link establishment Logon Verification call. Any other return code is rejected and set to 24.

0
Indicates that link activation is successful. The session key is addressed by word 6 of the parameter list.

4
Indicates that link activation is successful. No session key is available.

8
N/A

16
Indicates that link activation is unsuccessful.

20
N/A

24
Indicates that the function is not supported. The link establishment is to continue without a session key.

Notes:

• When a Logon Verification Call to the exit is made by a &SECCALL CHECK statement or by NMPC link activation, no
user correlator information can be provided. Word 4 of the parameter list is set to zero.

• The Logon Verification Call return codes do not strictly correlate with the &SECCALL CHECK return code values. For
an explanation of &SECCALL CHECK return codes, see the Network Control Language Reference.

• If the Logon Verification call is made by the LOCK facility, the call is being made on behalf of a logged-on user.
Consequently, the parameter list provides the address of the appropriate user session correlator.

The Logon Verification Call is primarily a means of querying the validity of a password, and the exit can be written to
provide only this function. The option of supporting return code 20 is provided to complement support of return code 24
from the Logon Request Call, which allows the exit to refuse a logon request for reasons other than password error.

Change Password Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 31: ChangePwdParms

The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘20’.

Word 2
Is the address of a subfunction code. This code defines the source of the change password request and has
values set as follows:
F‘0’

Indicates that a user has requested the password change.
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F‘4’
Indicates that the change is required because the password expired.

F‘8’
Indicates a forced change by a UAMS user.

Word 3
Is the address of an eight-character field, blank-padded, containing the user ID whose password is to change.

Word 4
Varies according to subfunction code:

• (F‘0’) Word 4 is the address of two full words. The first contains the correlator and the second the user token
(UTOKEN) of the user issuing the change request.

• (F‘4’) The value is as for subfunction F‘0’.
• (F‘8’) The value is as for subfunction F‘0’.
• (F‘16’) The value is as for subfunction F‘0’.

Word 5
Is the address of an eight-character terminal name followed by the eight-character user ID of the user issuing the
change request.

Word 6
Varies according to subfunction code:

• (F‘0’) Word 6 contains the address of a 100 character field, blank-padded, which contains the current user ID
password.

• (F‘4’) The value is as for subfunction F‘0’.
• (F‘8’) Word 6 is zero.
• (F‘16’) Word 6 contains the address of a 100 character field, blank-padded, which contains the web user login

password.

Word 7
Is the address of a 100 character field containing the new password for the user ID.

Word 8
Is the address of an 82-character area. If the change request is denied or failed, the exit can place any error
message text in this area. Any text in this area is displayed to the user in response to the change request. If an
error message is returned in this area, it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters

Words 9 and 10
Are set to zero.

Return Codes from Change Call

The exit must return a completion code in Register 15 on return. The supported completion codes are described below.
Specific causes for change rejection are identified by error message text returned in the area addressed by word 8 of the
Change Call parameter list.

The return codes listed below are the only codes that are accepted in response to a Change Call. Any other return code is
regarded as indicating that the password was not changed.
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0
Indicates that the password has been changed.

4
Indicates that subfunction is not supported by exit or other error. A message explaining the cause of error might
be placed in the 80-character area addressed by word 8 of the parameter list.

8
Indicates that the password has not been changed. A message explaining the cause of rejection is available in the
80-character area addressed by word 8 of the parameter list.

NOTE

• Your product region does not apply minimum password length checks, nor is automatic password expiry provided. The
exit is responsible for all maintenance and knowledge of passwords.

• A user’s current password is provided as a parameter for the change call only for subfunctions 0 and 4: when the
change request is made by the user after logging on or when the user is required to change the password.

• For subfunction 8, when a UAMS privileged user requests a forced password change for another user ID, it is
almost certainly because the current password for that user ID has been forgotten, and is therefore not available for
presentation as a parameter for this call.

Return User ID Information Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 32: UserIDInfoParameterList

The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘24’.

Word 2
Is set to zero.

Word 3
Is the address of an eight-character field, blank-padded, containing the user ID for which information is required.

Word 4
Is the address of three full words containing the session correlator and the user token (UTOKEN) associated with
the user issuing the request (not necessarily the correlator for the user ID whose information is being requested).
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Word 5
Is the address of an eight-character field, blank-padded, containing the user ID requesting the information (or
zero).

Word 6
Is set to zero.

Word 7
Is set to zero.

Word 8
Is the address of an 82-character area into which the exit can place any error message text if the function request
is denied or failed. Any text placed in this area is displayed to the user in response to the command that caused
this request. If an error message is returned it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters

Word 9
Is set to zero.

Word 10
Is set differently depending on the type of exit you have:

• Full security exit -- if the request is honored, the exit must place in this word the address of a list of full words,
terminated by X‘FFFFFFFF’. Each fullword in this list in turn points to a structured field that defines an item of
information relevant to the user ID.

• Partial security exit -- the address of a list of full words, terminated by X‘FFFFFFFF’. Each fullword in this list in
turn points to a structured field that defines an item of information relevant to the user ID.

Return Codes from Return User ID Information Call

The exit must return a completion code in Register 15 on return. Completion codes are supported as described below.
Causes for rejection are identified by error message text returned in the area addressed by word 8 of the Information Call
parameter list.

The return codes listed below are the only codes that are accepted in response to an Information Call. Any other return
code is treated as information not available.

0
Indicates that information is available. Word 10 of the parameter list points to an address list that provides
pointers to structured fields describing the user ID.

4
Indicates that information is not available. An error message should be available in the 80-character area
addressed by word 8 of the parameter list.

Update User ID Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 33: Update User ID Parameter List

The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘28’.

Word 2
Is set to zero.

Word 3
Is the address of an eight-character field, blank-padded, containing the name of the user ID to update.

Word 4
Is the address of three full words containing the session correlator and the user token (UTOKEN) associated with
the user issuing the request.
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Word 5
Is the address of an eight-character field containing the user ID of the user making the update request.

Word 6
Is set to zero.

Word 7
Is set to zero.

Word 8
Is the address of an 82-character area into which the exit can place any error message text if the function request
is denied or failed. Any text placed in this area is displayed to the user in response to the command that caused
this request. If an error message is returned in this area it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters
Message text is converted to uppercase.

Word 9
Is set to zero.

Word 10
Is set to the address of a list of full words, terminated by X‘FFFFFFFF’. Each fullword in this list in turn points to a
structured field that defines an item of user ID information to change.

Return Codes from Update User ID Information Call

The exit must return a completion code in Register 15 on return. Completion codes are supported as described below.
Causes for update rejection are identified by error message text returned in the area addressed by word 8 of the Update
Call parameter list.

The return codes listed below are the only codes that are accepted in response to an Update Call. Any other return code
is regarded as update rejected.

0
Indicates that update has completed.

4
Indicates that update is rejected. An error message might be available in the 80-character area addressed by
word 8 of the parameter list.

&SECCALL EXIT Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘32’.

Word 2
Is set to zero.

Word 3
Is the address of an eight-character field, blank-padded, containing the user ID executing the procedure in which
&SECCALL EXIT was issued.

Word 4
Is the address of three full words containing the session correlator and the user token (UTOKEN) associated with
the user issuing the &SECCALL EXIT statement.

Word 5
Is the address of eight-character terminal name.

Word 6
Is set to zero.
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Word 7
Is set to zero.

Word 8
Is the address of an 82-character area into which the exit can place any message text. If a message is placed in
this area it is returned to the issuing NCL procedure in the system variable &SYSMSG. If a message is returned in
this area it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text. Message text is converted to uppercase.
Limits: 80 characters

Word 9
Is set to zero.

Word 10
Is the address of a variable length list of contiguous full words, ended by a fullword containing a value of
X‘FFFFFFFF’. Each word in the list points at an area that represents an NCL variable, where the format of this
area is always:
Bytes 00 and 01

Specifies the length of parameter data present (excluding these two bytes).
Bytes 02 through 257

Specifies the parameter data, padded to 256 bytes with blanks.

Return Codes from &SECCALL EXIT Call

The exit can pass information back to the calling NCL procedure in the following ways:

• A return code can be set by the exit in Register 15 on exit. Valid return codes are 0 to 99. Any other return code is
forced to 99. The return code is available to the procedure in the system variable &RETCODE after the &SECCALL
EXIT statement.

• A message (error or otherwise) can be returned in the 82-character message area addressed by word 8 of the
parameter list, as described above.

• Information can be returned in the parameter areas addressed by word 10 of the &SECCALL EXIT parameter list. The
exit can return information only in those areas originally passed in the parameter list.

Return Sequential User ID Information Parameter List
On entry to the security exit, Register 1 points to a list of ten full words, as shown in this diagram.
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The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘36’.

Word 2
Is the address of a subfunction code. The code defines the type of sequential call being requested and has values
set as follows:
F‘0’

Retrieves the next user definition following the key user ID (provided in word 3). The user ID for which
information is being requested is the next user ID in the collating sequence.

F‘4’
Retrieves the previous user definition preceding the key user ID (provided in word 3). The user ID for
which information is being requested is the previous user ID in the collating sequence.

Word 3
Is the address of an eight-character field, blank-padded. The field contains one of the following values:

• The key user ID for the call
• Zero (if the request is issued for the first (next) or last (previous) user ID in the collating sequence)

Word 4
Is the address of three full words containing the session correlator and the user token that is associated with the
user issuing the request.

Word 5
Is the address of an eight-character field containing the requesting user ID.

Word 6
Is set to zero.
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Word 7
Is set to zero.

Word 8
Is the address of an 82-character area. If the function request is denied or failed, the exit can place any error
message text in this area. Any text in this area is returned to the issuing procedure in the &SYSMSG system
variable. If an error message is returned, it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters
Message text is converted to uppercase.

Word 9
Is set to zero.

Word 10
If the request is honored, the exit must place in this word the address of a list of full words, terminated by
X‘FFFFFFFF’. Each fullword in this list in turn points to a structured field that defines an item of information
relevant to the user ID.

Return Codes from Return Next User ID Information Call

The exit must return a completion code in Register 15 on return. Completion codes are supported as described below.
Causes for rejection are identified by error message text returned in the area addressed by word 8 of the parameter list.

The return codes listed below are the only codes that are accepted in response to the call. Any other return code is
treated as return code 4.

0
Indicates that information is available. Word 10 of the parameter list points to an address list that provides
pointers to structured fields describing the user ID.

4
Indicates that information is not available. An error message might be available in the 80-character area
addressed by word 8 of the parameter list.

Add User ID Parameter List
On entry to the security exit, Register 1 (R1) points to a list of ten full words, as shown in this diagram.
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Figure 34: AddUserIDParms

The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘40’.

Word 2
Is the address of a subfunction code. The code defines the type of user to add and has values set as follows:
F‘0’

Adds a USER definition.
F‘4’

Adds a GROUP definition.
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Word 3
Is the address of an eight-character field, padded with blanks, containing the user definition that you want to add.

Word 4
Is the address of three full words containing the session correlator and the user token (UTOKEN) associated with
the user issuing the request.

Word 5
Is the address of an eight-character field containing the user ID of the user issuing the ADD request.

Word 6
Is the address of a 100 character field containing the initial password of the added user. If a password is not
provided, specify zero.
This field is optional on the &SECCALL ADD function when using a security exit. The site is responsible to take
appropriate action on the requirement for this password.

Word 7
Is set to zero.

Word 8
Is the address of an 82-character message area. If the add request is denied or failed, the exit can place any error
message text in this area. Any text in this area is displayed to the user in response to the command that caused
this request. If an error message is returned in this area, it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters
Message text is converted to uppercase.

Word 9
Is set to zero.

Word 10
Is set to the address of a list of full words, terminated by X‘FFFFFFFF’. Each fullword in this list in turn points to a
structured field that defines an item of user ID information to add.

Return Codes from the Add User ID Call

The exit must return a completion code in Register 15 (R15) on return. Completion codes are supported as described
below. Causes for rejection of add calls are identified by error message text returned in the area addressed by word 8 of
the add call parameter list.

The return codes listed below are the only codes that are accepted in response to an add call. Any other return codes are
regarded as a rejection of the add call.

0
Indicates that ADD is complete.

4
Indicates that ADD is rejected. An error message might be available in the 80-character area addressed by word
8 of the parameter list.

Delete User ID Parameter List
On entry to the security exit, Register 1 (R1) points to a list of ten full words, as shown in this diagram.
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The contents of the parameter list are as follows:

Word 1
Is a fullword containing the address of function code F‘44’.

Word 2
Is set to zero.

Word 3
Is the address of an eight-character field, blank-padded, containing the user definition to delete.

Word 4
Is the address of three full words containing the session correlator and the user token (UTOKEN) associated with
the user issuing the DELETE request.

Word 5
Is the address of an eight-character field containing the user ID of the user issuing the DELETE request.

Word 6
Is set to zero.

Word 7
Is set to zero.
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Word 8
Is the address of an 82-character message area into which the exit can place any error message text if the delete
request is denied or failed. Any text placed in this area is displayed to the user in response to the command that
caused this request. If an error message is returned in this area, it must be formatted as follows:
Bytes 00 and 01

Specifies the hexadecimal length of the message text (excluding these two bytes).
Bytes 02 through nn

Specifies the error message text.
Limits: 80 characters
Message text is converted to uppercase.

Word 9
Is set to zero.

Word 10
Is set to zero.

Return Codes from the Delete User ID Call

The exit must return a completion code in Register 15 (R15) on return. Completion codes are supported as described
below. Causes for delete rejection are identified by error message text returned in the area addressed by word 8 of the
DELETE call parameter list.

The following return codes are the only codes that are accepted in response to a delete call. Any other return codes are
regarded as a rejection of the delete call.

0
Indicates that Delete is complete.

4
Indicates that Delete is rejected. An error message might be available in the 80-character area addressed by word
8 of the parameter list.

Data Set Authorization Exits Support

Data Set Access Authorization Exit

The authorization exit is attached and operates as a subtask. Therefore, complex processing, WAITs, or SVCs do not
affect overall performance.

Review the source code for the sample data set access authorization exit NMDSNCHK, and use it as a guide when writing
your own exit.

Registers on Entry to the Exit

When the exit is invoked, Register 1 contains the address of a communication area containing various parameters. This
communication area can be mapped using the macro $NMDSNCK, supplied in the distribution libraries. This macro
provides a DSECT expansion to perform the mapping, and detailed information on the content of each field.

Standard linkage conventions apply. On entry, the exit must save the contents of all registers (Register 13 contains the
address of a save area), and on exit all registers must be restored to their content on entry, with the exception of Register
15 which should contain a return code.
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Parameters Passed to the Exit

The data set access authorization exit is provided so that the installation can determine whether access to a data set is to
be permitted.

• When invoked as a result of an ALLOCATE command, a communication area containing the following information is
passed to the exit:
– Data set name
– User ID of requestor

• When invoked as a result of a SOLVE:FTS operation, a communication area containing the following information is
passed to the exit:
– Data set names
– DD statement names
– Class of transmission
– Type of access required (READ at the sending end, READ/WRITE at the receiving end)
– Whether this request is a SYSTEM or PRIVATE request
– Type of data set allocation (NEW, SHR, and so on)
– SOLVE:FTS ID
– Transmission Definition password
– SOLVE:FTS user ID of requestor
– Space allocation and volume information, if this is a NEW data set

The format of this area is mapped by the supplied $NMDSNCK DSECT.

Calls Made to the Exit

Whenever you use the ALLOCATE command to allocate a data set, a call is made to the authorization exit. A call is also
made to the authorization exit when SOLVE:FTS identifies the data set that is to be transmitted or received. Calls are
therefore made both at the transmitting and at the receiving end of a transmission operation.

On return from the initial call, the exit may set indicator flags (see the DSNCFLG field in the $NMDSNCK DSECT) that
determine which subsequent calls SOLVE:FTS is to make to the exit during the progress of the transmission operation.

The following additional calls are made as requested by the exit:

Preallocation call
-- made before the target data set is dynamically allocated

Pre-open call
-- made just before the target data set is opened

Pre-deallocation call
-- made just before the target data set is dynamically deallocated

Types of Call

The DSNSTYPE field in the exit communication area identifies the type of call being made to the exit:

F’0’
Indicates a call for SOLVE:FTS access authorization.

F’4’
Indicates a call for the SOLVE:FTS allocation subtask.

F’8’
Indicates a call for the SOLVE:FTS open subtask or file.
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F’12’
Indicates a call for the SOLVE:FTS deallocation subtask.

F’16’
Indicates a call for an ALLOCATE command.

If your site uses RACF security software, the exit can call RACF to associate the allocation with the requesting user ID
rather than with your product region.

Modifying Transmission Information

NOTE
This section only applies to SOLVE:FTS.

In the initial access authorization call to NMDSNCHK, at the receiving end of a transmission, you can use the exit to
overwrite some of the values passed to it in $NMDSNCK, and use these new values for the transmission, thereby
enforcing your organization's security, naming, and allocation standards on incoming transmissions.

You can overwrite the following fields:

DSNCDSN
The receiving data set name

For new data sets only, you can overwrite the following fields:

DSNCVOL
The volume on which the data set is to be allocated

DSNCDEVT
The device type on which the data set is to be allocated

DSNCSPCE
The space allocation units to be used (CYLS, BLKS, or TRKS)

DSNCPRIM
The primary allocation amount

DSNCSECN
The secondary allocation amount

DSNCDIR
The directory blocks to be allocated

If you change any of these fields, you must set the DSNMODR flag to indicate that the changed values are to be
substituted for the defined values for this transmission. If invalid values are returned in any field, the transmission will be
terminated.

NOTE
 You can only change these fields on the initial call for incoming transmissions. If the above fields are modified or
the DSNMODR bit set at any other time, the modifications will be ignored.

Return Codes From the Exit

A return code is set in Register 15 on return from all calls to the exit, indicating the action that should be taken:

0
Indicates that access is permitted. Allocation can proceed.

4
Indicates that access is denied. An error message can be placed in the field DSNCTMSG, and its length in the
field DSNCLMSG, in the communication area.
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If the authorization exit is called by SOLVE:FTS and elects to receive the calls subsequent to the initial authorization call,
return code 4, set in register 15 on return from any of those calls, will cause termination of the transmission at that point.
The exit indicates which, if any, of the subsequent calls are required.

The additional calls to the exit allow greater control over the significant data set-specific operations that are involved in a
transmission, letting the exit perform ENQ/DEQ functions to prevent duplicate access to data sets.

For RACF security software, the exit may call RACF at these times to associate the security responsibility for the action
against the requesting user ID, rather than against SOLVE:FTS itself.

Install the Data Set Access Authorization Exit
When you have created your own data set access authorization load module, place it in one of the following libraries:

• Your product load library
• Another library concatenated to the load library through the STEPLIB DD statement in the started task JCL

To identify your exit to your product region

1. Enter /PARMS at the command prompt.
The Parameter Groups list is displayed.

2. Enter U next to the NMSECURITY parameter group.
The Parameter Group panel for the NMSECURITY parameter group is displayed.

3. Enter the name of your load module in the Dataset Access Authorization Exit (NMDSNCHK) field.
4. Press F6 (Action) to set the changes; press F3 (File) to save the changes and exit.

Data Set Services Authorization Exit

A data set services subtask loads the data set services authorization exit and calls the exit synchronously. The exit can
issue WAIT or other SVCs without impacting the main task of your product region.

Review the source code for the sample data set services authorization exit NMDSSCHK, and use it to guide you writing
your own exit.

The exit load module must be link edited as AMODE 24, RMODE 24. The exit procedure can be coded as reentrant,
which, however, is not required because an explicit load is performed for each task using the exit. The exit is always called
in 24-bit address mode.

Function Calls Made to the Exit

There are three main types of calls made to the exit:

Exit Initialization
-- performs any initialization required.

Logical Function
-- represents a function that has been requested by the user. For example, a data set allocation request or an
OPEN request for a data set.

Exit Termination
-- allows the exit to clean up any allocated storage areas and, if applicable, break the connection with any security
subsystem that is being used.

Check the DSSCFUNC field to determine the type of call being made.
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Exit Environment

The exit is loaded separately by each invocation of the Data Services subtask. For example, a subtask is created to
allocate or free a data set, or to open a data set, and so on.

The exit receives (per subtask invocation) one initialization call, possibly one or more logical function calls, and possibly
one termination call. For example, copying a data set from A to B would result in the logical calls shown below:

ALLOC Atask init

ALLOC AALLOC call

ALLOC Atask terminate

ALLOC Btask init

ALLOC BALLOC call

ALLOC Btask terminate

READ A   task     init

READ A   open     check

WRITE Btask init

WRITE Bopen check

READ A   task     terminate

WRITE Btask terminate

FREE A   task     init

FREE A   ALLOC    call

FREE A   task     terminate

FREE B   task     init

FREE B   ALLOC    call

FREE B   task     terminate

If the exit is defined as reentrant you can use the DSSCXCOR field to anchor any private storage required by the subtask.

NOTE
 Do not use shared (SP 50) storage as an exit work area.

Registers on Entry to the Exit

On entry to the exit, Register 1 contains the address of a parameter list area that is used to pass information to the exit.
This communication area is mapped by the $NMDSSCK macro, that is distributed with your product. This macro provides
a DSECT expansion to perform mapping and contains detailed information on the contents of each field.

Standard module linkage conventions apply; on entry, the exit must save the contents of all registers (Register 13 contains
the address of a save area that can be used by the exit) and on exit all registers must be restored to the value they had on
entry with the exception of Register 15 that should contain a return code relevant to the function call.

Exit Initialization Call

This call allows the exit to perform any initialization tasks. One task could be authorizing the subtask against the authority
level of the user. This call is not specific to any request from the user: logical function calls identify the functions that a
user has requested, and you can perform more specific processing for these calls.

The parameter area that is passed to the exit contains the following data:

• User ID of the user
• Any User Token or Security Exit Correlator that is associated with the user (drawn from the main security exit, if one is

being used)
• Information about the region in which the exit is running (for example, the NMID)
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The exit must return with Register 15 set to a return code that indicates the success or failure of exit initialization. A return
code can be set to indicate that no more security processing is required for the function.

The following return codes are allowed for this call:

0
Indicates that exit initialization has completed successfully.
If you set return code 0 and you still connect the subtask to the security system, you can do more checking. For
example, you can do more checking on a call to rename a PDS member.

4
Indicates that exit initialization has completed successfully. No more logical function calls are required for this
user. The termination call, however, is still performed.
If you set return code 4 on initialization, the host does not need to participate on any subsequent logical function
authorization.
You can set the return code, for example, when you issue a RACINIT during the initialization to register the
subtask for a specific user ID. In this case, for example, an OPEN DATASET call would result in an S913 OPEN
ABEND because RACF does the security checking.

NOTE
Data set services handles this situation correctly.

8
Indicates that exit initialization failed.

If Register 15 is set to 8, you can use the DSSCLMSG and DSSCTMSG fields to return a message indicating the reason
for the failure. See the $NMDSSCK macro for full details. If no message is returned, data set services sets a default
message. The returned message is recorded on the activity log.

Logical Function Call

This call represents a function that has been requested by the user. For example, a data set allocation request or a
request to open a data set. The DSSCTYPE field is used to indicate the function to be performed.

The parameter area passed to the exit contains all information passed on the exit initialization call as well as any specific
information requested by the user for the function. For example, if the call is for an allocation request the data set name,
disposition, volume name, and so on, might be available. The $NMDSSCK macro contains a full description of each
logical function call and the parameters that are passed on each call.

The exit can return with Register 15 set to a return code that indicates whether the function is permitted.

The following return codes are allowed for this call:

0
Indicates that the function is authorized.

4
Indicates that the function is not authorized.

If Register 15 is set to 4, a message indicating the reason for the failure can be returned using the DSSCLMSG and
DSSCTMSG fields. See the $NMDSSCK macro for full details. If no message is returned by the exit, data set services
sets a default message. The message returned by the exit is recorded on the activity log.

Exit Termination Call

This call allows the exit to clean up any allocated storage areas and, if applicable, break the connection with any security
subsystem that is being used. The exit load module is deleted from storage on return from this call.
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NOTE
 This call may not occur. If, for example, an NCL process using data set services is flushed, the subtask(s) are
force detached. You should be aware of this and allocate any private storage in a non-shared subpool (this can
include subpool SP0 but not SP50), which results in the storage being automatically freed.

The parameter passed to the exit contains all information passed on the exit initialization call. Register 15 must contain 0
on return from this call.

Install the Data Set Services Authorization Exit
When you have created your own data set services authorization load module, place it in one of the following libraries:

• Your product load library
• Another library concatenated to the load library through the STEPLIB DD statement in the started task JCL

To identify your exit to your product region

1. Enter /PARMS at the command prompt.
The Parameter Groups list is displayed.

2. Enter U next to the NMSECURITY parameter group.
The Parameter Group panel for the NMSECURITY parameter group is displayed.

3. Enter the name of your load module in the Dataset Services Authorization Exit (NMDSSCHK) field.
4. Press F6 (Action) to set the changes; press F3 (File) to save the changes and exit.

INMC Security Exit Support

INMC Security Exit

Write a primary and secondary exit for each region that the INMC security exit controls when connected by an INMC link.

The exits must be assembled and linked to form an executable load module. The exit must be placed in a load library
accessible to your product region during execution.

When the exit is called, standard assembler language linkage conventions apply.

When invoked, the exit operates under your product region main task. Therefore, extensive processing, I/O operations, or
WAITs issued within the exit can affect the overall performance of the region.

Identify the Primary Exit

One INMC primary exit is available for any one region and must be identified.

To identify the primary exit, include the following command in the INIT initialization procedure or issue the command
before a link is activated:

SYSPARMS INMCEX01=exitname

exitname
Is the load module of the primary exit.

When an INMC link is activated, INMC attempts to load a copy of the exit. If the load fails for any reason, it is regarded as
a security exposure and the link is disabled automatically. Write the exit as reentrant if possible because a load is issued
for each link that is activated.
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Identify the Secondary Exit

One INMC secondary exit is available for any one region and must be identified.

To identify the secondary exit, include the following command in the INIT initialization procedure or issue the command
before a link is activated:

SYSPARMS INMCEX02=exitname

exitname
Is the load module of the secondary exit.

When an INMC link is activated, INMC attempts to load a copy of the exit. If the load fails for any reason, the primary exit
of the remote region is notified that no secondary exit exists in this region. In this case, the remote primary exit decides
whether to activate the link.

Change Exit Names Dynamically

The name of the load module that forms either the primary or secondary INMC exit can be changed dynamically at any
time.

To change an exit name, reissue one of the following commands to identify the new name:

SYSPARMS INMCEX01=new_primary_exitname

SYSPARMS INMCEX02=new_secondary_exitname

To disable an exit at any time, issue one of the following commands:

SYSPARMS INMCEX01=NONE

SYSPARMS INMCEX02=NONE

Registers on Entering INMC Exits

Both primary and secondary exits are called using conventional linkage. The registers on entry to either exit contain
values as follows:

Register Value
0 Unpredictable
1 Address of parameter list
2 Unpredictable
3 Unpredictable
4 Unpredictable
5 Unpredictable
6 Unpredictable
7 Unpredictable
8 Unpredictable
9 Unpredictable
10 Unpredictable
11 Unpredictable
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12 Unpredictable
13 Address of standard save area
14 Product region return address
15 Entry point of INMC primary or secondary exit

The exit must save registers on entry and perform standard save area linkage. On return, registers must be restored and
control returned to the address held in Register 14 on entry.

Primary Exit

Your product region calls the exit with Register 1 containing the address of a parameter list which is always ten
consecutive full words in length.

Depending upon the reason for the call, some of these words are set to binary zeros.

The first word of the parameter list is always the address of a fullword. The fullword contains a function code identifying
the type of call being made.

The other passed parameters depend upon the value of this function code. The exit must therefore determine the function
code first to decide which parameters to expect.

The parameter list that is passed to the exit is also used as a parameter list returned from the exit. The exit can thus
indicate the required processing and pass the appropriate information to your product region.

NOTE
 On a call to the exit, addresses of various fields are included in the parameter list. Only these fields can be used
to return information from the exit. The exit cannot pass parameters back to your product region in any other
locations.

Initialization Processing

Initialization processing notifies the primary exit of two things:

• The INMC link to the specified remote region activated
• Whether the remote region is configured with a secondary exit to which the primary exit can send messages

To provide this functionality in your exit, you code the initialization call to correspond with the parameter list in the following
section.

Consider any special processing that you want to perform, such as, password exchange between the connecting regions.

Initialization Call Parameter List

On entry to the Primary exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 35: primaryExit

Word 1
Points to a full word containing function code X‘00000000’. Other words in the parameter list point to more
parameters.

Word 2
Is the address of the 1- to 12-character link name of the remote region with which a link has been established.
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Word 3
Is the address of a 1-byte field that specifies the status of the secondary exit in the remote region. Values of this
field and the meanings are as follows:

• X‘00’ indicates that a secondary exit is available for communications.
• X‘04’ indicates that the remote region does not have a secondary exit defined. No SYSPARMS INMCEX02

command has been issued in the remote region.
• X‘08’ indicates that the remote region has a secondary exit but the load module (or phase) was not loaded

successfully.

Word 4
Is the address of a full word, value F‘0’. The primary exit can place in this field the length of a message for the
secondary exit in the remote region. The maximum length is 256 bytes (decimal). If a longer length is specified, it
is truncated to 256. If a negative length is specified, it is forced to 256.

Word 5
Is the address of an area where the primary exit can place the text of a message for the secondary exit in the
remote region. The message is assumed to be left aligned in this message area. The maximum message text
length is 256 bytes (decimal). The data in the message can be binary or character, and is transparent to your
region. The site determines the meaning and format of the message sent to the secondary exit.

Words 6 through 10
Are set to zero.

Return Codes from Initialization Call

On return from the initialization call, the primary exit signals what it wants to be done next. The choices that are available
are:

• Send a message to the secondary exit in the remote region.
• Terminate exit processing.

The exit indicates the required option by using the same ten full words of the parameter list with which it was called. When
the exit returns therefore, the parameter list must be formatted as follows:

Word 1
Is the address of a function code specifying the action that your region is to take. Values of this function code and
their meanings are as follows:
F‘0’

Indicates to send a message to the secondary exit in the remote region.
F‘4’

Indicates that the exit processing is to terminate.
Word 2

Is unchanged and not used.
Word 3

Is the address of a 1-byte field. This value is the same address as was passed to the exit in word 3 of the
parameter list. The value of this 1-byte field is used only if the exit returns the function code, F'4', in word 1. The
valid values and their meanings are:

• X‘00’ allows a normal link activation.
• X‘04’ allows the link to remain open but allows no traffic to flow.
• X‘08’ closes the link.
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Word 4
(F‘0’) Holds the address of a full word. In the word, the primary exit can place the binary length of a message
for the secondary exit in the remote region. The maximum length is 256 bytes (decimal). If a longer length is
specified, it is truncated to 256. If a negative length is specified, it is forced to 256. This value is the same address
as passed to the exit in word 4 of the parameter list.
This word Is not used for function code F‘4’.

Word 5
(F‘0’) Holds the address of an area. In the area, the primary exit can place a message for the secondary exit in
the remote region. The message is assumed to be left aligned in this message area. The maximum message
text length is 256 bytes (decimal). The data in the message can be binary or character and is transparent to your
region. The site determines the meaning and format of the message sent to the secondary exit. This value is the
same address as passed to the exit in word 5 of the parameter list.
This word Is not used for function code F‘4’.

Words 6 through 10
Are set to zero.

Message Delivery Processing

When the primary exit sends a message to the secondary exit in a remote region, the secondary exit always responds
with a reply. That reply can be a null message of zero length. The reply message is presented to the primary exit for
processing by using a Deliver Call.

The primary exit performs the required processing. The exit then returns to your region with the ten fullword parameter list
set to indicate the processing required next.

On return, the exit can request one of two options:

• Terminate exit processing.
• Send a message to the secondary exit.

Delivery Call Parameter List

On entry to the primary exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Word 1
Points to a full word containing function code X‘00000004’.

Word 2
Is the address of the link name of the remote region with which a link has been established.

Word 3
Is the address of a full word where the primary exit can return a code indicating whether to open the link for
normal INMC traffic.

Word 4
Is the address of a full word, value F‘0’. The primary exit can place in this field the length of a message for the
secondary exit in the remote region. The maximum length is 256 bytes (decimal). If a longer length is specified, it
is truncated to 256. If a negative length is specified, it is forced to 256.

Word 5
Is the address of an area where the primary exit can place the text of a message for the secondary exit in the
remote region. The message is assumed to be left aligned in this message area. The maximum message text
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length is 256 bytes (decimal). The data in the message can be binary or character and is transparent to your
region. The site determines the meaning and format of the message sent to the secondary exit.

Word 6
Is the address of a full word containing the length of a message from the secondary exit in the remote region. The
maximum length is 256 bytes (decimal), minimum is zero (which would be a null message).

Word 7
Is the address of the message from the secondary exit.

Words 8 through 10
Are set to zero.

Return Codes from Delivery Call

When the primary exit completes its processing of the message returned from the secondary exit it formats the ten word
parameter list to indicate the processing required next and then returns to your region.

The parameter list must be set exactly.

Termination of Link Notification Processing

If a link to a remote region is lost before a reply is received from the secondary exit, your region indicates this condition to
the primary exit through a notify call. This call tells the primary exit that no further communications can be received from
the secondary exit and that the INMC link to the remote region has been lost.

A notify call is also made if the primary exit attempts to communicate with a secondary exit under the following conditions:

• The remote region is not configured with a secondary exit.
• The secondary exit failed to initialize.

When the exit is notified of a lost link, it performs any required termination processing and then return to your region,
indicating that exit processing is to terminate. Any other action results in repetitive notify calls until the exit signals that exit
processing is to end.

Notify Call Parameter List

On entry to the primary exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 36: primaryExit2

Word 1
Points to a full word containing function code X‘00000008’.

Word 2
Is the address of the link name of the remote region with which contact has been lost.

Word 3
Is the address of 1-byte field containing a notify code. The valid values are as follows:
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• X‘04’ indicates that the remote region does not have a secondary exit defined. No SYSPARMS INMCEX02
command has been issued in the remote region.

• X‘08’ indicates that the remote region has a secondary exit but the load module (or phase) was not loaded
successfully.

• X‘0C’ indicates that the link has been lost.

Words 4 through 10
Are set to zero.

Return Codes from Notify Call

When the primary exit completes its processing of the notify call it should format the ten word parameter list as follows:

Word 1
Is the address of a function code specifying the action that the exit requires your region to take. The values of this
function code must be F’4’ (Exit processing is to terminate).

The remaining nine full words should be returned unchanged.

Secondary Exit

Your product region calls the exit with Register 1 containing the address of a parameter list which is always ten
consecutive full words in length.

Depending upon the reason for the call, some of these words are set to binary zeros.

The first word of the parameter list is always the address of a fullword. The fullword contains a function code identifying
the type of call being made.

The other passed parameters depend upon the value of this function code. The exit must therefore determine the function
code first to decide which parameters to expect.

The parameter list that is passed to the exit is also used as a parameter list returned from the exit. The exit can thus
indicate the required processing and pass the appropriate information to your product region.

NOTE
 On a call to the exit, addresses of various fields are included in the parameter list. Only these fields can be used
to return information from the exit. The exit cannot pass parameters back to your product region in any other
locations.

Initialization Processing

Initialization processing indicates to the secondary exit that a link has become active. The processing does not indicate
whether the remote primary exit exists or whether that exit is going to communicate with the secondary exit. The
secondary exit must therefore be written to expect whatever processing is implemented in the remote primary exit.

Initialization Call Parameter List

On entry to the secondary exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Figure 37: secondaryExit

Word 1
Points to a full word containing function code X‘00000000’. Other words in the parameter list point to more
parameters.

Word 2
Is the address of the link name of the remote region with which a link has been established. The remote primary
exit (if exists) determines whether it wants to communicate with this secondary exit.

Words 3 through 10
Are set to zero.
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Return Codes from the Initialize Call

The secondary exit does not have an opportunity to respond to the initialize call. On completion of any processing it
chooses to perform when passed control, the secondary exit should return to your region with its ten full word parameter
list unchanged.

Message Delivery Processing

When the primary exit sends a message to the secondary exit, the message is presented to the secondary exit for
processing using the Deliver Call.

The secondary exit performs whatever processing is required and then returns to your region. On return, your region
expects the secondary exit to have set the message-length and message-text areas. These areas are pointed to by
words 6 and 7 of the parameter list with which it was called.

The secondary exit can, if necessary, indicate the return of a null message to the primary exit, perhaps as an
acknowledgment.

Deliver Call Parameter List

On entry to the secondary exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Word 1
Points to a full word containing function code X‘00000004’.

Word 2
Is the address of the link name of the remote region from which the message has been received.

Word 3
Is set to zero.

Word 4
Is the address of a full word containing the length of a message from the primary exit in the remote region. The
maximum length is 256 bytes (decimal), minimum is zero (which would be a null message).

Word 5
Is the address of the message from the primary exit.
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Word 6
Is the address of a full word, value F‘0’. The secondary exit can place in this field the length of a message for the
primary exit in the remote region. The maximum length is 256 bytes (decimal). If a longer length is specified, it is
truncated to 256. If a negative length is specified, it is forced to 256.

Word 7
Is the address of an area where the secondary exit can place the text of a message for the primary exit in the
remote region. The message is assumed to be left aligned in this message area. The maximum message text
length is 256 bytes (decimal). The data in the message can be binary or character and is transparent to your
region.
The site determines the meaning and format of the message sent to the primary exit.

Words 8 through 10
Are set to zero.

Return Codes from Secondary Exit Deliver Call

The secondary exit should set the full word pointed to by word 6 of the call parameter list to the length of the message text
that is to be returned to the primary exit as a reply to the message just delivered.

The message length has a range of 0 to 256 in hexadecimal. Any text outside the specified range is truncated to 256
bytes decimal. A zero length is accepted. Negative length settings are forced to a zero value.

Word 7 of the call parameter list points to a 256-byte area in which the secondary exit can place the text of the message
to be returned to the primary exit. The format and content of the message returned is decided by the installation.

No other return information is accepted from the secondary exit.

Termination Processing

When the remote primary exit decides that the information exchange between the primary and secondary exits is
complete, it returns to your region. The exit indicates that exit processing is to terminate, and specifies whether to activate
or close down the link.

The decision to finish communication is reported to the secondary exit as a disconnect call. The secondary exit expects no
further messages from the primary exit and releases any exit-dependent resources that it acquired.

The disconnect call is also issued when the link to the remote region is lost.

Disconnect Call Parameter List

On entry to the secondary exit, Register 1 points to a list of ten full words, as shown in this diagram.
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Word 1
Points to a full word containing function code X‘00000008’.

Word 2
Is the address of the link name of the remote region from which the message has been received.

Word 3
Is the address of the one-byte disconnect reason code. The following values are valid:

• X‘00’ indicates orderly termination of communication by choice of the primary exit.
• X‘04’ indicates a disconnection by loss of contact.

Words 4 through 10
Are set to zero.
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Return Codes from the Disconnect Call

The secondary exit cleans up any resources that are allocated during the conversation with the primary exit and performs
any required termination processing. No further communication is possible with the primary exit.

No parameters can be returned to your region.

On return, the link is in one of the following states:

• Out of action (if caused by a link outage)
• Activated or deactivated according to the remote primary exit

External Security Definitions for Modeled Users

Define Resources in ACF2

To define and activate the resources in ACF2, issue the following commands in TSO:

[ACF]

SET RESOURCE(FAC)

COMPILE *

$KEY(NETMASTR) TYPE(FAC)

ADMIN UID(USER1) SERVICE(READ) ALLOW

OPER  UID(USER2) SERVICE(READ) ALLOW

NOPER UID(USER3) SERVICE(READ) ALLOW

MON   UID(*)     SERVICE(READ) ALLOW

STORE

[END]

NOTE
Give background users administrator privileges.

NOTE
 Instead of using TSO, you can use the ACFBATCH utility in JCL. If you use the utility, omit the [ACF] and [END]
lines.

Define Resources in Top Secret

To define and activate the resources in Top Secret, issue the following commands in TSO:

TSS  ADD(dept)     IBMFAC(NETMASTR)

TSS  PER(USER1)    IBMFAC(NETMASTR.ADMIN)

TSS  PER(USER2)    IBMFAC(NETMASTR.OPER)

TSS  PER(USER3)    IBMFAC(NETMASTR.NOPER)

TSS  PER(USERPROF) IBMFAC(NETMASTR.MON)

NOTE
Give background users administrator privileges.

Define Resources in RACF

You define the resources and authorize users to access them.

Follow these steps:

1. Issue the following RACF commands:
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RDEFINE FACILITY NETMASTR.ADMIN UACC(NONE)

RDEFINE FACILITY NETMASTR.OPER  UACC(NONE)

RDEFINE FACILITY NETMASTR.NOPER UACC(NONE)

RDEFINE FACILITY NETMASTR.MON   UACC(READ) (see note)

SETROPTS RACLIST(FACILITY) REFRESH

NOTE
 If you do not want to allow general browse access, specify:

RDEFINE FACILITY NETMASTR.MON   UACC(NONE)

2. To connect users to the resources, issue PERMIT commands, for example:

PERMIT NETMASTR.ADMIN  CLASS(FACILITY)  ID(USER1)

PERMIT NETMASTR.NOPER  CLASS(FACILITY)  ID(USER2)

NOTE
Give background users administrator privileges.

NOTE
 The default access is READ, which is sufficient.

Command Authority Levels
Each product command has a default authority level that is required for execution and has an assigned authority level in
the range 0 through 255. To execute a particular command, your corresponding command authority level must be equal to
or higher than the authority level assigned to the command. Command authority levels for users are allocated in the user
ID definition.

Default command authority levels have been allocated to each product command according to the importance or power
associated with each command. For example, VTAM display commands have an authority level of 0. A user with a
command authority level of 0 can execute display commands. They cannot execute commands that affect or change the
status of the network because those commands require a higher authority.

The default command authority level of product commands can be changed.

Command Authority Summary

The following list describes the available commands and their default authority level. Where a special authority applies to
certain operands of a command, the authority levels are expressed as normal/special, for example, 0/2. You can use the
opauth subparameter of the SYSPARMS CMDAUTH operand on these commands.

NOTE
For more information about using this operand, see Reference.

The TCP/IP access level governs commands with an authority level of T. Resource-level security governs commands with
an authority level of R.

NOTE
For more information about each product command, see the online help.

ACT
Activates a VTAM network node.
Authority level: 1

ACTLOGON
Activates previously suspended logon paths.

 2040



 Netmaster® Shared Content Library 12.2

Authority level: 3
AFTER

Issues commands or a message after the specified time interval.
Authority level: 0/2

ALLOCATE
Allocates a cataloged, SYSOUT, or VSAM data set.
Authority level: 0/3

AOM GO
Restarts the local AOM operating system after a pause.
Authority level: 2

AOM NEWTAB
Compiles and (optionally) loads a new AOM Screening Table.
Authority level: 2

AOM PAUSE
Suspends the local AOM operating system interface.
Authority level: 2

AOM START
Starts the local AOM operating system interface.
Authority level: 2

AOM STOP
Terminates the local AOM operating system interface.
Authority level: 2

AT
Issues commands or a message AT the specified time of day.
Authority level: 0/2

ATF DEFINE
Defines a new translation name
Authority level: 2

ATF LOAD
Loads translation tables for a specific translation name into storage.
Authority level: 2

ATF UNLOAD
Unloads translation tables for a specific translation name.
Authority level: 2

AUTOHOLD
Determines the OCS screen display line mode.
Authority level: 0

CANCEL
Cancels a nominated user or user region or window
Authority level: 0/1

CLEAR
Clears the current logical screen window.
Authority level: 0

CLSDST
Closes the sessions with the specified terminals.
Authority level: 1/0
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CNM
Starts and stops the VTAM CNM interface.
Authority level: 3

CNMTRACE
Defines the CNM records to trace.
Authority level: 3

CONNECT
Connects a terminal using XNF.
Authority level: 1

CS-
Retrieves the command from the bottom of the command stack.
Authority level: 0

CS+
Retrieves the command from the top of the command stack.
Authority level: 0

D
Displays a specific VTAM resource.
Authority level: 0

DEBUG
Controls the execution and debugging of NCL processes.
Authority level: 0/3

DEFALIAS
Defines an alias entry for the Alias Name Translation Facility of NEWS.
Authority level: 4

DEFCLASS
Defines RTM, SAW, Session, or Resource classes.
Authority level: 4

DEFLINK
Maintains the Dynamic Link Table, or DLT, used by LU6.2 services.
Authority level: 3

DEFLOGON
Defines the logon information for the EASINET and MAI features.
Authority level: 4

DEFMODE
Defines an entry in the Mode Control Table used by LU6.2 services.
Authority level: 4

DEFMSG
Defines delivery options for PPO messages.
Authority level: 4

DEFOPSET
Defines an entry in the Option Set Control Table (OSCT).
Authority level: 4

DEFTERM
(VOS3 only) Defines terminal type.
Authority level: 2

DEFTRANS
Defines an entry in the Transaction Control Table (TCT) used by LU6.2 services.
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Authority level: 4
DELALIAS

Deletes an alias entry used by the Alias Name Translation Facility.
Authority level: 4

DELCLASS
Deletes an NTS class definition.
Authority level: 4

DELLINK
Deletes a dynamic link definition.
Authority level: 3

DELLOGON
Deletes an entry form EASINET/MAI appl table.
Authority level: 4

DELMODE
Deletes an APPC MCT table entry.
Authority level: 4

DELOPSET
Deletes an APPC OSCT entry.
Authority level: 4

DELTERM
(VOS3 only) Deletes terminal definition.
Authority level: 2

DELTRANS
Deletes an APPC TCT entry.
Authority level: 4

DISCONN
Disconnects either the current or the nominated processing region.
Authority level: 0/1

DNR
Defines or modifies parameters for the Domain Name Resolver (DNR).
Authority level: 4

DOMAIN
Uniquely defines a domain.
Authority level: 3

EDB
Defines, starts, stops, or deletes an EDB connection.
Authority level: 4

END
Terminates a paused NCL process without further processing.
Authority level: 0/2

ENTER
Defines the Enter key.
Authority level: 0

EQUATE
Assigns a text value to a unique string.
Authority level: 0
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EVERY
Issues a command or series of commands at a specified time frequency.
Authority level: 0/2

EXEC
Schedules an NCL process for serial execution.
Authority level: 0

F
Issues a VTAM modify (F) command.
Authority level: 1

FLUSH
Terminates an NCL process without further processing.
Authority level: 0/2

FORCE
Forcibly inactivates a VTAM network node.
Authority level: 1

FSPROC
Executes an NCL procedure in OCS full-screen mode.
Authority level: 0

FSTOP
Forces an immediate shutdown of the system.
Authority level: 3

FTS
Invokes File Transmission Services.
Authority level: 0

FTSINIT
Modifies the status of FTS initiators.
Authority level: 0

FTSMOD
Modifies the status of incoming or outgoing FTS transmissions.
Authority level: 0

GO
Resumes processing for a paused NCL process.
Authority level: 0/2

INACT
Inactivates a VTAM network node.
Authority level: 1

INTQUE
Passes data to an &INTREAD statement in an NCL procedure.
Authority level: 0/2

ISR
Changes the status of ISR (Inter-System Routing) conversations.
Authority level: 2

JOURNAL
Controls the journal data set.
Authority level: 2

K
Clears the current OCS window.
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Authority level: 0
LIBPATH

Controls library path definitions.
Authority level: 4

LIBRARY
Controls library definitions.
Authority level: 4

LINK
Defines or changes the status of the INMC/NVS/APPC links
Authority level: 3

LINK START
Defines the attributes and then starts a link to a domain.
Authority level: 3

LIST
Lists statements in a specific member of the procedure library.
Authority level: 0

LOAD
Preloads copies of procedures, ASN.1 maps, or load modules into storage.
Authority level: 4

LOCK
Suspends current screen processing.
Authority level: 0

LOG
Writes messages to the activity log.
Authority level: 0

LOGSWAP
Swaps logging to the next available log.
Authority level: 3

LSRPOOL
Sets attributes for the VSAM shared resource pool.
Authority level: 2

LTITLE
Sets the title for your product region logo panel.
Authority level: 4

LUTRACE
Traces session traffic to selected terminals.
Authority level: 4

MAIDISC
Forces disconnection of an MAI-OC session.
Authority level: 0

MAIINT
Interrupts an MAI-OC application.
Authority level: 0

MAILOGON
Creates an MAI-OC session with another application.
Authority level: 0
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MAISEND
Sends data to an application connected by an MAI-OC session.
Authority level: 0

MAISESS
Provides functions for the control of MAI/FS sessions.
Authority level: 0/4

MAXUSERS
Displays and limits the maximum number of concurrent users.
Authority level: 3

MSG
Sends a message to the specified OCS operators.
Authority level: 0

NCLCHECK
Tests syntax for an NCL procedure without execution.
Authority level: 0

NCLTEST
Sets, resets, or displays NCL test status for this window.
Authority level: 0

NCLTRACE
Dynamically alters the trace status of an executing NCL process.
Authority level: 0/2

NDB ALTER
Builds, rebuilds, or validates the key indexes for an NDB, or a field.
Authority level: 2

NDB CREATE
Initializes a new NCL database.
Authority level: 2

NDB FIELD
Enables the addition, deletion, or update of a database field definition.
Authority level: 2

NDB PURGE
Frees up a locked or halted database.
Authority level: 2

NDB RESET
Deletes all data from an NCL database.
Authority level: 2

NDB START
Starts an NCL database.
Authority level: 2

NDB STOP
Flags an NCL database as stopping.
Authority level: 2

NDB UNLOAD
Unloads a copy of an NCL database.
Authority level: 2

NETM
(VOS3 only) Passes a command to NETM for execution.
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Authority level: 2
NETMCNTL

(VOS3 only) Controls communication with NETM.
Authority level: 2

NETSTAT
Invokes the TCP/IP NETSTAT command.
Authority level: T

NOTIFY
Sends a message to TSO/TSS users or CMS users.
Authority level: 0

NOTRACE
Terminates a VTAM network trace.
Authority level: 1

NPTAB
Changes the status of a user’s NPF table.
Authority level: 0/4

NRDRET
Restores all non-roll delete messages for an OCS window.
Authority level: 0

NSBRO
Creates and sends a general or specific broadcast.
Authority level: 3

NSPCONN
Controls connections to NetSpy address spaces.
Authority level: 4

NSLOOKUP
Uses the name service to find the name or address of a host.
Authority level: T

NTSDBMOD
Alters database records or session keep counts on the NTS database.
Authority level: 4

NTSMOD
Alters session trace and logging parameters of active sessions.
Authority level: 4

OBEYFILE
Invokes the TCP/IP for MVS OBEYFILE command.
Authority level: T

OCSID
Sets or resets OCS window identifiers.
Authority level: 0

OPNDST
Connects a specific terminal.
Authority level: 1/0

OPSYS
Passes a command to the operating system for execution.
Authority level: 2
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ORDER
Reorders your OCS window display from top to bottom.
Authority level: 0

PAGE
Starts the display of output messages at the top of the OCS window.
Authority level: 0

PF
Displays and sets terminal Function keys.
Authority level: 0

PING
Sends echo requests to a remote host.
Authority level: T

PPO
Starts and stops the VTAM PPO interface.
Authority level: 3

PROFILE
Displays or modifies a user profile.
Authority level: 0/2

PROFILE EDS
Enables or disables event notification.
Authority level: 0

PURGE
Purges and deletes current timer-initiated commands or NCL locks.
Authority level: 0/2

RECONN
Reconnects the current terminal session with a disconnected region.
Authority level: 0

REPALIAS
Replaces an alias name entry used NEWS.
Authority level: 4

REPCLASS
Replaces an existing SAW, RTM, Session, or Resource class definition.
Authority level: 4

REPLINK
Replaces or defines a DLT definition.
Authority level: 3

REPLOGON
Replaces an existing application logon entry.
Authority level: 4

REPLY
Issues a VTAM REPLY command.
Authority level: 1

REPMODE
Replaces or defines an APPC Mode Control Table (MCT) entry.
Authority level: 4

REPOPSET
Replaces or defines an APPC OSCT entry.
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Authority level: 4
REPTRANS

Replaces or defines an APPC TCT entry.
Authority level: 4

REQMS
Sends data across the CNM interface.
Authority level: 2

RETURN
Exits from any mode or function and returns to the primary menu.
Authority level: 0

ROUTE
Sends a command string to a remote system.
Authority level: 0

SAWARE
Controls NTS activity.
Authority level: 4

SCRIPT
Starts or flushes an MAI-FS script procedure.
Authority level: 0

SHOW AIF
Displays AIF users.
Authority level: 0

SHOW ALLOC
Displays data sets allocated by the ALLOC command.
Authority level: 0

SHOW AOMABEND
Displays diagnostic information if AOM abends.
Authority level: 0

SHOW AOMSTAT
Displays AOM statistics.
Authority level: 0

SHOW APPC
Displays the status of all or selected APPC conversations
Authority level: 0

SHOW ATF
Displays information about the ATF tables.
Authority level: 0

SHOW BRO
Displays the current general broadcast messages.
Authority level: 0

SHOW BUFF
Displays the current system storage and buffer use.
Authority level: 0

SHOW CNMTRACE
Shows active CNM trace requests.
Authority level: 0
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SHOW COMMANDS
Displays commands available to user or system.
Authority level: 0

SHOW COMP
Displays 3270 data stream compression statistics.
Authority level: 0

SHOW CONSOLES
Displays the consoles currently allocated for use by AOM.
Authority level: 0

SHOW DEBUG
Displays NCL debug sessions.
Authority level: 0/2

SHOW DEFALIAS
Displays one or more DEFALIAS entries.
Authority level: 0

SHOW DEFCLASS
Displays NTS class definitions.
Authority level: 0

SHOW DEFLINK
Displays current dynamic link definitions.
Authority level: 0

SHOW DEFLOGON
Displays the current entries in the DEFLOGON table.
Authority level: 0

SHOW DEFMODE
Displays APPC MCT entries.
Authority level: 0

SHOW DEFMSG
Displays the current DEFMSG delivery options.
Authority level: 0

SHOW DEFOPSET
Displays APPC OSCT entries.
Authority level: 0

SHOW DEFTERM
(VOS3 only) Displays terminal definitions.
Authority level: 0

SHOW DEFTRANS
Displays APPC TCT entries.
Authority level: 0

SHOW DNR
Displays parameters or statistics for the DNR.
Authority level: 0

SHOW DOMAINS
Displays the domain information of connected systems.
Authority level: 0

SHOW EDB
Displays information about external database connections.
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Authority level: 0
SHOW EDBSTAT

Displays statistics about currently defined EDB connections.
Authority level: 0

SHOW EDBUSER
Displays information about EDB users.
Authority level: 0

SHOW EDBUSTAT
Displays statistics about EDB users.
Authority level: 0

SHOW EDS
Displays current Event Distribution Services PROFILE definitions.
Authority level: 0

SHOW EPS
Displays EndPoint Services information.
Authority level: 0

SHOW EQUATES
Displays the current EQUATE strings available to this user.
Authority level: 0

SHOW EXEC
(OS/VS only) Displays the names of members in a procedure library.
Authority level: 0

SHOW FTS
Displays the status of file transmissions.
Authority level: 0

SHOW ISR
Displays ISR status information.
Authority level: 0

SHOW ISRSTATS
Displays ISR statistics.
Authority level: 0

SHOW LIB
Displays libraries which have been defined to the system.
Authority level: 0

SHOW LICENSE
Displays the active licensing details and expiry dates.
Authority level: 0

SHOW LINK
Displays the status of INMC or APPC links.
Authority level: 0

SHOW LOCKS
Displays the status of all locks held within the system.
Authority level: 0

SHOW LOGS
Displays the status of the system activity logs.
Authority level: 0
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SHOW LSR
Displays LSR status information.
Authority level: 0

SHOW LUTRACE
Displays the status of all LUTRACE requests.
Authority level: 0

SHOW MAI
Displays information about MAI sessions for this user or all users.
Authority level: 0

SHOW MAISTAT
Displays information about the status of MAI subtasks.
Authority level: 0

SHOW MAP
Displays information about defined Mapping Services maps.
Authority level: 0

SHOW MSGQ
Displays message queue depths.
Authority level: 0

SHOW NCL
Displays the status of active NCL processes.
Authority level: 0/2

SHOW NCLGLBL
Displays the names of any defined NCL global variables.
Authority level: 2

SHOW NCLLOCKS
Displays the status of all NCL locks held within the system.
Authority level: 0

SHOW NCLSTAT
Displays the status of NCL procedures currently in storage.
Authority level: 0

SHOW NCLVARS
Displays information about the variables in use by NCL procedures.
Authority level: 0/4

SHOW NDB
Displays information about currently active or halted NDBs.
Authority level: 0

SHOW NDBUSER
Displays a list of all users currently signed on to NCL databases.
Authority level: 0

SHOW NETMCNTL
(VOS3 only) Displays the status of NETM connectivity.
Authority level: 0

SHOW NPF
Displays the NPF table definitions for the user.
Authority level: 0

SHOW NPTAB
Displays the status of NPF resource tables.
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Authority level: 0
SHOW NRD

Displays the current queue of non-roll delete messages.
Authority level: 0

SHOW NSPCONN
Displays the status of connections to NetSpy address spaces.
Authority level: 0

SHOW NTS
Displays NTS resource or session information.
Authority level: 0

SHOW NTSDBMOD
Displays currently executing NTSDBMOD & SHOW SKEEP processes.
Authority level: 0

SHOW NTSSTATS
Displays NTS statistics.
Authority level: 0

SHOW NTSUSER
Displays NTS users.
Authority level: 0

SHOW OCS
Displays information about OCS users.
Authority level: 0

SHOW PANELS
Displays panel queue information.
Authority level: 0

SHOW PARM
Displays startup parameters.
Authority level: 0

SHOW PATH
Displays current panel library path definitions.
Authority level: 0

SHOW PAUSE
Displays the current PAUSE or WAIT status.
Authority level: 0/2

SHOW PPIUSERS
Displays PPI user statistics.
Authority level: 0

SHOW PPOSTAT
Displays PPO/SPO statistics.
Authority level: 0

SHOW REPLY
Displays VTAM messages that require a reply.
Authority level: 0

SHOW SCNT
Displays the current session count.
Authority level: 0
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SHOW SERVER
Displays the status of registered server processes.
Authority level: 0

SHOW SESS
Displays the terminals that are in session.
Authority level: 0

SHOW SKEEP
Displays the NTS session keep counts for historical sessions.
Authority level: 0

SHOW SNAMS
Displays SNA information.
Authority level: 0

SHOW SOCKETS
Displays information about the use of TCP/IP services.
Authority level: T

SHOW SSISTATS
Displays Subsystem Interface (SSI) statistics.
Authority level: 0

SHOW SSIUSERS
Displays information about SSI users.
Authority level: 0

SHOW STRACE
Displays NTS session trace activity.
Authority level: 0

SHOW SUBSYS
Displays user subsystem status.
Authority level: 0

SHOW SYSCONS
Displays a list of currently logged on operating system consoles.
Authority level: 0

SHOW SYSPARMS
Displays the current SYSPARMS settings.
Authority level: 0

SHOW TCPIP
Displays information about the use of TCP/IP services.
Authority level: T

SHOW TERM
Displays the terminals that are in session.
Authority level: 0

SHOW TIMER
Displays current timer initiated commands.
Authority level: 0

SHOW TIMEZONE
Displays current time zones and the system time zone offset.
Authority level: 0

SHOW TSO
Displays current TSO users.
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Authority level: 0
SHOW TSS

Displays current TSS users.
Authority level: 0

SHOW UDB
Displays VSAM data set information.
Authority level: 0

SHOW UDBUSER
Displays NCL user database (UDB) user information.
Authority level: 0

SHOW USERS
Displays the current signed on users.
Authority level: 0

SHOW VARTABLES
Displays information about VARTABLES.
Authority level: 0

SHOW VSAM
Displays extended VSAM data set information.
Authority level: 0

SHOW XMIT
Displays the status of all or selected FTS Transmission Requests.
Authority level: 0

SHOW XNFTRACE
Displays the status of all XNFTRACE requests.
Authority level: 0

SHUTDOWN
Commences or cancels an orderly shutdown of the system.
Authority level: 3

SIGNOFF
Signs off from a remote system.
Authority level: 0

SIGNON
Signs on to a remote system.
Authority level: 0/2

SPLIT
Opens or adjusts size of an OCS window.
Authority level: 0

SPO
Starts and stops the VTAM Secondary Program Operator interface.
Authority level: 3

SSI
Signs off or stops Subsystem Interface (SSI).
Authority level: 0/3

START
Starts executing an asynchronous NCL process.
Authority level: 0
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STATUS
Displays current general system status.
Authority level: 0

STRACE
Starts and stops session trace activity.
Authority level: 4

SUBMIT
Passes a command to a background environment for processing.
Authority level: 0/2

SUBSYS
Defines, starts, stops, and deletes subsystems.
Authority level: 3

SUSLOGON
Suspends an entry or entries in the DEFLOGON table.
Authority level: 3

SWAP
Swaps current logical windows.
Authority level: 0

SYNCTIME
Synchronizes the date and time of the region with the local system.
Authority level: 2

SYSCMD
Sends a command to the operating system.
Authority level: 2

SYSMON
Sends data to System Monitor in 3600/4700.
Authority level: 1

SYSPARMS
Defines or changes system default values.

NOTE
For more information, see Administrating.

Authority level: 4/9
TERMINAL

Provides extended color, highlighting data streams, or both to terminals.
Authority level: 0

TCPIP MODIFY
Alters the current trace options setting.
Authority level: 4

TCPIP QUIESCE
Stops the interface when all the sockets are closed.
Authority level: 4

TCPIP START
Initiates TCP/IP services.
Authority level: 4

TCPIP STOP
Terminates TCP/IP services.
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Authority level: 4
TELNET

Starts a Telnet connection.
Authority level: T

TIME
Displays the current date and time.
Authority level: 0

TIMEZONE
Maintains time zone names and offsets.
Authority level: 3

TITLE
Sets the title to display on the top line of the OCS window.
Authority level: 4

TNCMD
Sends a Telnet command on a connection to a remote host.
Authority level: T

TNDISC
Disconnects a Telnet connection.
Authority level: T

TNSEND
Sends data on a Telnet connection.
Authority level: T

TRACE
Initiates a VTAM network trace.
Authority level: 1

TRACEROUTE
Traces the route taken by TCP/IP packets to a remote host.
Authority level: T

TRANSMIT
Requests a data set transmission.
Authority level: 0

UDBCTL
Controls the status of UDBs.
Authority level: 3/4

UNALLOC
Deallocates a closed data set.
Authority level: 0/3

UNLOAD
Unloads copies of procedures, ASN.1 maps, load modules, or panels from storage.
Authority level: 4

USS
Issues a shell command to USS.
Authority level: R

V
Issues a VTAM VARY command.
Authority level: 1
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X
Exits from OCS screen mode.
Authority level: 0

XLATE
Tests alias name translation.
Authority level: 1

XNF
Stops all XNF connections.
Authority level: 3

XNFTRACE
Initiates or terminates tracing of XNF connectivity.
Authority level: 4
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SOLVE SSI
The SOLVE SSI Subsystem Interface provides a general-purpose facility that allows product regions to communicate with
other software on a system.

Download a PDF of this SOLVE SSI section.

SOLVE SSI Subsystem Interface is an implementation of the IBM subsystem interface (SSI). The SSIDB stores
information such as business application name definitions for NetMaster NM for TCP/IP. One SOLVE SSI can serve
multiple product regions.

SOLVE SSI provides the following facilities:

• DD SUBSYS
• Event notification facility (ENF) event listener
• Inter-SSI communication
• Packet Analyzer and SmartTrace
• Program-to-Program Interface (PPI)
• SMF record intercept

Products Supported

The SOLVE SSI component provides essential services to the following products:

• BroadcomMainframe Network Management product family:
– NetMaster FTM
– NetMaster NA
– NetMaster NM for SNA
– NetMaster NM for TCP/IP

• SOLVE:Access
• SOLVE:Central
• SOLVE:Operations Automation product family:

– SOLVE:Operations Automation
– SOLVE:Operations Automation for CICS

Implementation
SOLVE SSI runs as a started task that was built when your product was installed. The common Install Utility sets up the
SOLVE SSI component for the products you want the component to serve.

For each region that you want to connect to SOLVE SSI, the interface ID is specified in one of the following locations:

• Sub-System Interface ID field of the SSI parameter group in Customizer
• SSID JCL parameter in the region RUNSYSIN member

NOTE
For more information about implementing SOLVE SSI, see Installing for your product.

NOTE
When you run your product on multiple systems, you set up a SOLVE SSI on each system. You can set up the
SSIs using the following methods:
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• Use the Install Utility to set up each of the SSIs.
• Use the Install Utility to set up one SSI, and then replicate the generated data sets such as the SSIDB and SSIPARM.
• Use the Install Utility to set up one SSI, share data sets such as the SSIPARM, and replicate the SSIDB.

NOTE
If you are upgrading a SOLVE SSI, use your existing SSIDB to retain stored information.

SOLVE SSI as Common Component
The SOLVE SSI is a common component for multiple Broadcom product families and can serve multiple product regions
on a system. The following methods are available:

• One shared SSI to serve all product families.
• A separate SSI for each product family (Broadcom Mainframe Network Management, SOLVE:Operations Automation,

and SOLVE:Access).
• A mix of the first two methods, for example, SOLVE:Access has its own SSI and Broadcom Mainframe Network

Management and SOLVE:Operations Automation share an SSI.

How You Share a SOLVE SSI Between All Products

The Install Utility can help you share a SOLVE SSI between all supported products on a system. Usually, when a product
or product family is released, the release comes with an updated version of the SSI. When you share the SSI, use the
latest version. The following process guides you in sharing an SSI:

1. Set up your SSI using the Install Utility that comes with the latest release.
a. If there is an existing SSI, use the existing subsystem identifier for the new SSI.
b. Select the products that use the new SSI.
c. Complete the setup.

2. Replace the existing SSI with the new SSI. Because you use the same subsystem identifier for the new SSI, product
regions that require an SSI connect to the new SSI seamlessly.

How You Configure a SOLVE SSI for a Product Family

If you use a separate SOLVE SSI for each family, you can potentially run up to three instances of the SSI on the same
system. Some SSI initialization parameters are restricted to be set only once on a system. The Install Utility helps you set
up an SSI for each family, but the utility can potentially specify a restricted parameter in more than one SSI. You review
the parameter members to remove the conflict.

You set up an SSI for a product family by using the Install Utility that comes with that family. In the following example, you
have a system that is running SOLVE:Operations Automation but has no Broadcom Mainframe Network Management
products. You want to add NetMaster NM for TCP/IP to the system.

1. Use the Install Utility that comes with NetMaster NM for TCP/IP to set up a separate SSI.
a. Select NetMaster NM for TCP/IP as the product you want the SSI to serve.
b. Complete the setup.

2. Review the parameter members for the two SSIs for SOLVE:Operations Automation and NetMaster NM for TCP/IP.
Referring to the Multiple Instances of SOLVE SSI on the Same System topic, you notice that both SSIs specify the
restricted UNIX and XEVNT parameters. Because SOLVE:Operations Automation is using an earlier version of SSI,
remove that parameter from the member for that SSI.
You configure the two SSIs to run without conflict on the same system.
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Multiple Instances of SOLVE SSI on the Same System
Multiple instances of the SOLVE SSI component can run on the same system. These instances can include SSIs at
different gen levels. For example, if you run products from different families on the same system, you can set up a
different SSI for each family.

When you use the Install Utility to set up the SSIs, the default configuration enables the SSIs to communicate with each
other (initialization parameter XCF=YES). The multiple SSIs works as a logical SSI. A product region that is connected to
one SSI has access to the facilities in the other SSIs.

Some SSI initialization parameters can be set only once within the logical SSI; otherwise, failures can occur. If you plan to
run multiple SSIs on the same system, ensure that the following parameters, if necessary, are set in one SSI only:

• IPSECNMI=YES
• PAEESTACK=stack_job_name
• PKTANALYZER=YES
• PPI=YES
• SMF=YES
• SNANMI=YES
• UNIX=YES
• XEVNT=YES

The following table helps you identify the important parameters that are required within a logical SSI for the products
running on a system. Where possible, include the parameters in the SSI at the latest gen level.

Table legend: FTM (NetMaster FTM), NA (NetMaster NA), SNA (NetMaster NM for SNA), TCP/IP (NetMaster NM
for TCP/IP), SO (SOLVE:Operations Automation), SOCICS (SOLVE:Operations Automation for CICS), and SC
(SOLVE:Central)

FTM NA SNA TCP/IP SO SOCICS SC
IPSECNMI N/A N/A N/A NO/YES N/A N/A N/A
PAEESTACK N/A N/A N/A stack_job_name N/A N/A N/A
PASMFWRITE YES N/A N/A YES N/A N/A N/A
PKTANALYZE
R

N/A N/A N/A YES N/A N/A N/A

PPI N/A N/A N/A N/A N/A YES NO/YES
SMF YES N/A N/A YES N/A N/A N/A
SNANMI N/A N/A N/A YES N/A N/A N/A
UNIX YES N/A N/A YES YES YES N/A
XEVNT YES YES YES YES YES YES N/A

NOTE
SOLVE:Access requires no special parameters, except the standard XCF=YES.

NOTE
NetMaster FTM uses the NMFTP Monitor SSI, which shares the initialization parameters with the SOLVE SSI.
When you use the Install Utility to set up the NMFTP Monitor SSI, the correct parameters are configured. The
NMFTP Monitor SSI has IPSMFAPIREC=YES, which is mutually exclusive with the UNIX parameter in the same
SSI.
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Administering the SOLVE SSI

Initialization Parameters

The SOLVE SSI initialization parameters are specified in the SSIPARM(SSISYSIN) or SSIPARM(SSIPARMS) (if used)
member that is created during the region setup of the installation process . To review the initialization parameters and to
add further initialization parameters, open this member.

NOTE

• Parameters can be specified more than once. The last specification is used.
• Packet Analyzer and the PPI facility provide several extra parameters.

ABENDCODE={ 4095 | n }

Assigns an alternate user ABEND code for SOLVE SSI internal ABENDs.

Default: 4095

Limits: 1 through 4095

ABENDMSG={ NO | YES }

Specifies whether SSI service ESTAE exits write WTO messages when an ABEND is detected. You can use this
parameter to find external interface errors, for example, PPI RC 90.

ADDSSID={ YES | NO }

Specifies whether the SSID is defined automatically when an SSID is not found at SOLVE SSI startup. If YES
is specified, the SSID is defined automatically. If NO is specified, the SSID must be defined manually in the
SYS1.PARMLIB(IEFSSNxx) member.

ARM={ NO | YES }

Specifies whether the SOLVE SSI region registers with the Automatic Restart Manager (ARM). If NO is specified, the
region does not register with ARM. If YES is specified, the SOLVE SSI region attempts to register with ARM. If the
registration fails, an error message is written to the SSILOG but the region starts.

ARMNAME=elementname

Overrides the default ARM element name. ARM requires a unique element name for each SYSPLEX.

Default: SVS_sysnamessid (sysname is the system name; ssid is the ID of SOLVE SSI.)

BLIP={ NO | n }

Specifies the wake-up interval in minutes, which prevents S322 time-outs of the subsystem job. This parameter can be
important in a testing environment if SOLVE SSI is running as a batch job. If NO is specified, no wake-up timer is set.

Default: NO

Limits: NO or 1 through 60

CDI={ NO | YES }

Specifies whether to enable or disable the Configuration Data Interface (CDI) facility. The facility is an EPS server that
accepts requests for TCP/IP stack configuration data and obtains the data from IBM Communications Server. NetMaster
NM for TCP/IP uses this facility.

Default: NO

DAE={ NO | YES }
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Specifies whether SOLVE SSI sets the DAE indicator to ON when requesting an SDUMP. This parameter enables these
dumps for DAE processing. This parameter stops duplicate Supervisor Call (SVC) dumps.

Default: NO

NOTE
The current releases of z/OS perform DAE processing regardless of the setting of this parameter.

DDSUBSYS={ NO | YES }

Specifies whether SOLVE SSI provides services for the DD SUBSYS facility.

If you are using the DD SUBSYS facility, specify YES.

Default: NO

ENF={ NO | YES }

Controls the setup of the z/OS ENF listener during the SSI initialization. If NO is specified, no listener is inserted. If YES is
specified, then a listener is inserted and the ENF interface is activated.

Default: NO

ENFADD=n

Activates the nominated ENF code. If n does not correspond to a recognized code that SOLVE SSI handles, then a
warning message is produced during startup. This parameter can be repeated, as necessary.

The valid codes and their initial status are documented in IBM z/OS Authorized Assembler Programming Guide.

Limits:  n must be in the range 1 through 255.

ENFDEL=n

Deactivates the nominated ENF code. If n does not correspond to a recognized code that SOLVE SSI handles, then a
warning message is produced during startup. This parameter can be repeated, as necessary.

Limits:  n must be in the range 1 through 255.

ENFARMWTO={ NO | YES }

Activates the old WTO messages that earlier versions of the ENF interface issued for ARM events.

Default: NO

IPSECNMI={ NO | YES }

Specifies whether to enable the IPSec network management interface (NMI) facility. If multiple SOLVE SSIs are active on
a system, enable the facility for only one of these SSIs.

Default: NO

IPSMFAPIREC={ NO | YES }

Specifies whether to exploit the SMF API (or Network Management Interface API).

PROMPT={ YES | NO }

Specifies whether a message is written (WTO) to the system operator when the supplied SSID is not found or is unusable.

If YES is specified, the operator has one of the following options:

• Specify a new SSID.
• Request a retry.
• End the SSI.

If NO is specified and the SSID is not usable, the SSI is immediately terminated.
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SDUMP={ NO | YES }

Specifies whether SOLVE SSI writes a dump to a SYS1.DUMP data set when an ABEND occurs.

The default is NO, and the dump is written in accordance with the JCL (for example, SYSUDUMP or SYSMDUMP).

Specifying YES suppresses any dump specifications (such as SYSUDUMP) in the JCL (except as noted), and forces a
dump to a SYS1.DUMP data set. The dump includes symptom strings that aid analysis.

NOTE
The formatted dump (SSIDUMP) is still written. Sometimes, a system dump is written to a JCL-specified
location (such as SYSUDUMP) before SOLVE SSI has a chance to suppress it. For example, a CANCEL DUMP
operator command writes a system dump to SYSUDUMP. Therefore, it is recommended that the SYSUDUMP,
SYSMDUMP, and SYSABEND statements be removed from the SOLV JCL.

SMF={ NO | YES }

Specifies whether support for SMF record intercept is enabled. You can enable this support in only one SSI per system.

NOTE
Set this parameter to YES for the following products only:

• NetMaster NM for TCP/IP
• NetMaster FTM

WARNING
SMF record type 119 must be defined in the stack configuration. For more information, refer to the Install or
Upgrade NetMaster Products section.

SMFREPLACE={ NO | YES }

Specifies whether the SMF exits are reloaded when SMF=YES. By default (NO), the SSI reloads an exit only if it is newer
than the currently loaded one. If you specify YES, the SSI reloads the exits every time the SSI starts up.

Important! The SSI loads the exits into common storage. Specifying YES can lead to a depletion of the common storage
under abnormal circumstances. Therefore, in a production environment, specify NO unless there are other factors (for
example, intermittent execution of a back-level SSI).

SNANMI={ YES | NO }

Enables and disables the SNA network monitoring. The SNANMI facility can be enabled in only one active SOLVE SSI
region.

Default: NO

SOLVEJOB={ * | jobname }

Specifies the job names of the regions that can connect to SOLVE SSI. If * is specified, all regions can connect to SOLVE
SSI. jobname specifies the job name of a region that can connect to SOLVE SSI (it must be a valid z/OS job name). This
parameter can be specified up to 16 times to nominate the regions that can connect to SOLVE SSI at once.

SSM={ NO | YES }

Specifies whether to enable support for OPS/MVS System State Manager (SSM).  

Default: NO

SSMAPPL=application_name

Specifies the application name that is registered with OPS/MVS for this product or component.

Default: NETMASTR

Limits: Eight characters
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SSMHBTI=heartbeat_interval

For SSM=YES, specifies how often to send heartbeats to OPS/MVS SSM. The heartbeat interval is in minutes. A value of
zero indicates no heartbeat.

Initial value: 5

Limits: 0 through 60

STATS={ NO | n }

Specifies the interval at which a SHOW SSISTATS command is issued. The output of this command is routed to the
SOLVE SSI log only. This information can be useful for following the trends in SOLVE SSI usage. If NO is specified, no
STATS timer is set.

Limits:  n can be 1 through 60 minutes.

XCF={ NO | YES }

Enables the SOLVE SSI region to communicate with other SSI regions by using XCF. If YES is specified, the SOLVE SSI
region attempts to register with XCF using the group name and member name.

XCFGROUP=groupname

Specifies an XCF group for this SOLVE SSI when XCF=YES. You can use different groups to isolate the SSIs used for
different product sets, thus reducing the XCF traffic.

Default:NETMASTR

XCFMEMBER=membername

Defines this SOLVE SSI within the XCF group.

Default:  sysnamessid (sysname is the system name; ssid is the ID of SOLVE SSI.)

XEVNT={ NO | YES }

Specifies whether to include Simple One Shot Event Sender support. Only one SSI started task per z/OS system can
have YES specified.

SOLVE SSI Commands
SOLVE SSI provides several commands that can be used for control and to display statistics. These commands can be
issued from the following locations:

• From any system console. Command responses are delivered to the issuing console.
• Any suitably authorized user ID on the connected region. Command responses are delivered to the issuer.
• Internally. The STATS=n parameter internally issues a command in the SSI itself. The output of this command is routed

to the SSI log only.

SSI Command Descriptions

The following commands are provided:

SHOW SSIEPS
Displays information about EPS connections and end points as seen from this SSI region. The following operands
are supported:
DETAIL

Displays extra information about each end point.
LINKS

Displays a list of direct links to other end points.
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TOPOLOGY
Displays a topology of all links between all end points.

NOTIFY
Displays a list of notifier end points for each link in the topology display.

STATS
Displays more statistics lines.

SHOW SSISTATS
Displays statistics about internal SSI pools. This command is useful for tuning and debugging.

SHOW SSIUSERS
Displays a list of all environments that are signed on. The list shows the terminal (or console), user ID, and type.

SSI SIGNOFF
Terminates the current command/message environment. You can use this command to prevent further receipt of
unsolicited SSI messages after issuing some SSI commands.

SSI STATUS
Displays the status of the SSI. The display includes the version number and PUT level.

SSI STOP
Stops the SSI. This command causes the job to terminate. This command cannot be issued during the
initialization of SSI. A default command authority of 4 is assigned to this command.

NOTE
 PPI and SMF support add some additional commands.

SMF Command Descriptions

The following SMF-related commands let you control and inquire about the SMF processing performed by your product.
The commands are available only for the copy of the SOLVE SSI that has been started using the SMF=YES parameter,
which activates SMF support.

SMF STATUS
Displays current status of SMF processing, status of each SMF exit, and common code component.

SMF DEREGISTER
Deregisters the SMF exits, functionally deactivating SMF processing by your product

SMF REGISTER
Registers SMF exits and reactivates SMF processing by your product.

NOTE
 Deregistering and then registering the SMF exits refreshes the exit code.

Packet Analyzer and SOLVE SSI
Understand how to define parameters for the Packet Analyzer feature in NetMaster NM for TCP/IP and NetMaster FTM.

Packet Analyzer depends on having a SOLVE SSI task running. The analyzer performs the following tasks:

• Intercepts packets inbound and outbound for your stacks.
• Stores the connection information and general statistics (for example, byte and packet counts) in SOLVE SSI.
• Intercepts System Management Facility (SMF) records generated by stacks, and File Transfer Protocol (FTP) and

Telnet servers to augment the connection information.
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Packet Analyzer Parameter Descriptions

Before you activate Packet Analyzer, you can specify its parameters in the SSIPARM(SSISYSIN) or
SSIPARM(SSIPARMS) (if used) member. These members were created during setup.

PACCMINT={ time_interval | NO }
Specifies the time interval that you want to use to scan for any changes in the configuration of the stacks.

• time_interval
Specifies the scan interval (in seconds) to use to monitor changes in stack configuration.
Default: 30
Limits: 5 to 600

• NO
Specifies that changes in stack configuration are not monitored.
Default: NO

PADSWTPCT={ dynamic_database_threshold | NO }
Specifies a percentage threshold that you want to use to trigger messages to warn users of the dynamic database
becoming full. NO disables the warnings.
Default: 80
Limits: 50 to 95 or NO

PAEESTACK={ stack_job_name | NONE }
Specifies the job name of the stack that VTAM uses for EE traffic. Setting the value to NONE disables EE packet
processing.
Default: NONE

PAEXMODE={ TASK | ZIIP | BEST }
Specifies whether to move processing by the Packet Analyzer from the central processor (CP) to a z/Series
Integrated Information Processor (zIIP).

• TASK executes the Packet Analyzer in Task mode on the CP.
• ZIIP executes the Packet Analyzer in SRB mode and makes the workload eligible for dispatching on a zIIP,

where available.
• BEST executes the Packet Analyzer in SRB mode. The workload is eligible for dispatching on a zIIP, where

available (that is, as if PAEXMODE=ZIIP is specified). If no zIIP is available, BEST uses Task mode. Unlike
PAEXMODE=ZIIP, no error occurs if zIIPs are unavailable.

Default: BEST
PALEVEL={ FULL | NOSTATS | NOPACKETS | NONE }

Specifies the processing level of Packet Analyzer:

• FULL enables all Packet Analyzer functions.
• NOSTATS enables the processing and tracing of packets, but keeps no statistics.
• NOPACKETS disables the processing and tracing of packets.
• NONE disables Packet Analyzer (same as PKTANALYZER=NO).

Default: FULL
PAMITTSIZE=packet_trace_size

Limits the number of packets you can specify for the initial packet trace table in a multiple Transmission Control
Protocol (TCP) connection trace definition.
Default: 100
Limits: 10 to 999

PAMMTTSIZE=main_trace_size
Limits the number of packets you can specify for the size of the main trace table in a trace definition.
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Defaults: 20000
Limits: 10 to 250000

PAMFZKPTIME=ended_trace_retain_time
Limits the number of minutes you can specify in a trace definition to retain an ended trace.
Default: 1440 (one day)
Limits: 1 to 10080 (seven days)

PAMSSKPTIME=snapshot_trace_retain_time
Specifies how long, in minutes, you want to retain the snapshot of a running trace.
Default: 1440 (one day)
Limits: 1 to 10080 (seven days)

PAMTCCCRLIM=number_tcp_traces
Limits the number of TCP conversation traces (per stack) you can specify for a trace definition. 0 specifies no
limit.
Default: 999
Limits: 0 to 9999

PAMTPSZLIM=maximum_packet_size_limit
Sets the maximum size you can specify for the packet size limit in a trace definition.
Default: 1920
Limits: 384 to 1920

PASMFWRITE={ YES | NO }
Specifies whether the SMF exits can write the SMF records when SMF=YES.
Default: NO

NOTE
The TCP/IP application name definitions can override this value, subject to the actions of other SMF
exits of the same type that are executed later.

PASSWTPCT={ synchronous_database_threshold | NO }
Specifies a percentage threshold that triggers messages to warn users of the synchronous database becoming
full.
Default: 80
Limits: 50 to 95 or NO

PATPSZLIM=default_packet_size_limit
Sets the default size for the packet size limit in a trace definition.
Default: 1920
Limits: 192 to 1920

PATRACENMI={ YES | NO }
Specifies whether the Packet Analyzer uses the IBM real-time application-controlled TCP/IP trace network
management interface (Trace NMI) to collect packets for IBM stacks at the z/OS V2R1 release level or later.
The default is YES in NetMaster NM for TCP/IP  r12.2, and the Trace NMI is always used to collect packets for
IBM stacks at the z/OS V2R1 release level or later.
The Trace NMI is a documented IBM programming interface and exploiting that interface instead of using
packet trace hooks improves the stability and maintainability of the product. In addition, with the Trace NMI the
collection of packets is completely controlled by the SOLVE SSI and the Packet Analyzer is unaffected when other
installation products or personnel start or stop a packet trace. For these reasons, Broadcom recommends that the
Trace NMI be used to collect packets for IBM stacks at the z/OS V2R1 release level or later.

IMPORTANT
For z/OS releases before V2R1, the Trace NMI is not supported and packet trace hooks are always
used to collect packets. For z/OS releases after V2R5, packet trace hooks are not supported, and the
Trace NMI is always used to collect packets. For z/OS releases between V2R1 and V2R5, inclusive, the
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PATRACENMI parameter determines whether the Trace NMI or packet trace hooks are used to collect
packets.

• If PATRACENMI=YES, the Trace NMI is used.
• If PATRACENMI=NO, packet trace hooks are used.

NOTE
For Trace NMI security requirements, see Trace Network Management Interface.

WARNING
When you migrate from NetMaster NM for TCP/IP r12.1 to r12.2, verify that PATRACENMI = YES. In
12.1, the default value for this parameter was set to NO. For more information, see RO80964 Packet
Analyzer Support for Trace NMI.

PATRNMIBUFSZ={ bufsz |64 | (bufsz [,buflo [,bufhi [,bufcr]] ]) }
Specifies the size (in MB) of the staging buffer used with the IBM real-time application-controlled TCP/IP trace
network management interface (Trace NMI). Broadcom recommends a staging buffer size of at least 64MB.
A separate staging buffer is allocated for each IBM TCP/IP stack for which the Packet Analyzer is using the Trace
NMI to collect packets. Staging buffers are allocated from 64-bit shared storage.
The amount of 64-bit shared storage available on a z/OS system is limited by the HVSHARE parameter in
member IEASYSxx of PARMLIB. When using the Trace NMI, sufficient 64-bit storage must be configured on the
HVSHARE parameter.
Default: 64
Limits: 1 to 512
The parameter can be specified as a list of 1 to 4 values, described as follows:

• bufsz – specifies the staging buffer size (in MB). The value specified must be in the range of 1 to 512.
• buflo – specifies the low buffer space threshold (in MB). If the buffer space used in Trace NMI processing

falls below the low buffer space threshold then the Trace NMI processing rate will be gradually decreased until
buffer space utilization returns to normal levels (between the values of buflo and bufhi).
The buflo value is optional. Any value specified must be in the range of 1 to 128, and must be less than the
staging buffer size. If not specified, it defaults to 12.5% of the staging buffer size.

• bufhi – specifies the high buffer space threshold (in MB). If the buffer space used in Trace NMI processing
rises above the high buffer space threshold then the Trace NMI processing rate will be gradually increased
until buffer space utilization returns to normal levels (between the values of buflo and bufhi).
The bufhi value is optional. Any value specified must be in the range of 2 to 256, and must be less than the
staging buffer size and greater than the low buffer space threshold. If not specified, it defaults to 25% of the
staging buffer size.

• bufcr – specifies the critical buffer space threshold (in MB). If the buffer space used in Trace NMI processing
rises above the critical buffer space threshold then the Trace NMI processing rate will be greatly increased.
This should quickly reduce buffer space utilization. As buffer space utilization returns to normal levels (between
the values of buflo and bufhi), the processing rate will gradually decrease.
The bufcr value is optional. Any value specified must be in the range of 3 to 320, and must be less than the
staging buffer size and greater than the high buffer space threshold. If not specified, it defaults to 37.5% of the
staging buffer size.

PATSWTPCT={ trace_database_threshold | NO }
Specifies a percentage threshold that triggers messages to warn users of the trace database becoming full.
Default: 80
Limits: 50 to 95 or NO

PAXULPORT=high_port_number
Specifies the highest local User Datagram Protocol (UDP) port number for which packet statistics are kept.
Increasing it can cause the Packet Analyzer database to increase in size.
Default: 1024
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Limits: 512 to 65535
PDCPDSSIZE={ n | 1024 }

Specifies the size of the Packet Analyzer decoupler in MB.
Default: 1024
Limits:  n must be in the range 8 through 1024.

PDCPSGSIZE={ n | 256 }
Specifies the size of the Packet Analyzer decoupler segments in KB.
Default: 256
Limits:  n must be in the range 68 through 1024.

PDYNDBSIZE={ n | 512 }
Specifies the size of the Packet Analyzer dynamic database in MB.
Default: 512
Limits:  n must be in the range 8 through 2047.

PKTANALYZER={ NO | YES }
Specifies whether Packet Analyzer is enabled. You can enable Packet Analyzer in only one SSI per system.
Default: NO

PSYNDBSIZE={ n | 30 }
Specifies the size of the Packet Analyzer synchronous database in MB.
Default: 30
Limits:  n must be in the range 4 through 256.

PTRCDBSIZE={ n | 64 }
Specifies the size of the Packet Analyzer trace database in MB.
Default: 64
Limits:  n must be in the range 8 through 1024.

STACK REFRESH Command -- Refresh Stack Interface Configuration

The STACK REFRESH command refreshes the stack interface configuration for any changes(for example, when an
interface is added or removed while packet collection is in progress).

The STACK REFRESH command has the following format:

F SOLV,STACK REFRESH NAME=tcpipname

tcpipname
Specifies the name of the TCP/IP stack.

PACTL TRNMIBUFSZ Command - Set Trace NMI Buffer Size

The PACTL TRNMIBUFSZ command sets the size (in MB) of the staging buffer used with the IBM real-time application-
controlled TCP/IP trace network management interface (Trace NMI). Broadcom recommends a staging buffer size of at
least 64MB.

A separate staging buffer is allocated for each IBM TCP/IP stack for which the Packet Analyzer is using the Trace NMI to
collect packets. Staging buffers are allocated from 64-bit shared storage.

The amount of 64-bit shared storage available on a z/OS system is limited by the HVSHARE parameter in member
IEASYSxx of PARMLIB. When using the Trace NMI, sufficient 64-bit storage must be configured on the HVSHARE
parameter.

The PACTL TRNMIBUFSZ command has the following format:

F SOLV,PACTL TRNMIBUFSZ={ bufsz | (bufsz [,buflo [,bufhi [,bufcr]] ]) }

The parameter can be specified as a list of 1 to 4 values, described as follows:
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• bufsz – specifies the staging buffer size (in MB). The value specified must be in the range of 1 to 512.
• buflo – specifies the low buffer space threshold (in MB). If the buffer space used in Trace NMI processing falls below

the low buffer space threshold then the Trace NMI processing rate will be gradually decreased until buffer space
utilization returns to normal levels (between the values of buflo and bufhi).
The buflo value is optional. Any value specified must be in the range of 1 to 128, and must be less than the staging
buffer size. If not specified, it defaults to 12.5% of the staging buffer size

• bufhi – specifies the high buffer space threshold (in MB). If the buffer space used in Trace NMI processing rises above
the high buffer space threshold then the Trace NMI processing rate will be gradually increased until buffer space
utilization returns to normal levels (between the values of buflo and bufhi).
The bufhi value is optional. Any value specified must be in the range of 2 to 256, and must be less than the staging
buffer size and greater than the low buffer space threshold. If not specified, it defaults to 25% of the staging buffer size.

• bufcr – specifies the critical buffer space threshold (in MB). If the buffer space used in Trace NMI processing rises
above the critical buffer space threshold then the Trace NMI processing rate will be greatly increased. This should
quickly reduce buffer space utilization. As buffer space utilization returns to normal levels (between the values of buflo
and bufhi), the processing rate will gradually decrease.
The bufcr value is optional. Any value specified must be in the range of 3 to 320, and must be less than the staging
buffer size and greater than the high buffer space threshold. If not specified, it defaults to 37.5% of the staging buffer
size.

PPI and SOLVE SSI
Contents

PPI provides a general-purpose facility for programs, in any language, to exchange data. The interface also provides
a facility for any program to forward a generic alert to NetView or a region. The SOLVE SSI implementation closely
follows the IBM implementation. Therefore, programs that run with the IBM implementation work with the SOLVE SSI
implementation with no changes. No special authorization is required to use the PPI. The implementation does not
depend on having NetView or SOLVE SSI running.

PPI Implementation

You can implement PPI in SOLVE SSI, allowing it to run regardless of the status of the region. Applications can queue
data across the PPI even if the region itself is not active.

The region can use PPI regardless of whether SOLVE SSI or NetView provides it.

NOTE
 Only the region that is connected to the PPI-owning SOLVE SSI can register receiver IDs that start with NETV
or NETM.

When the region is initialized, it issues a conditional load for CNMNETV. If CNMNETV is found, then the PPI facilities are
available.

PPI Parameter Descriptions

Before you activate PPI, you specify its parameters in the SSISYSIN or SSIPARMS (if used) member. The following
parameters are recognized:

PPI={ YES | NO }
Indicates whether this SOLVE SSI is to provide the PPI services.

NOTE
Only one SSI can provide the interface.

Default: NO
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PPIFREELIM={ 25 | nnnn }
Specifies the maximum number of pages (each 4 KB) of storage in the PPI data buffer free storage pool. Buffers
longer than approximately 4,060 bytes are not allocated out of this pool.
The buffer-free storage pool is initially empty. Storage is obtained from the system as required, and, as data
buffers are received, their storage is returned to the pool. If the number of free pages in the pool then exceeds
this limit, the excess pages are freed to the system. The pool reduces overheads by eliminating most GETMAIN/
FREEMAIN activity.
Limits: 10 to 1,000 pages
Default: 25 pages (100 KB)

PPIINATO={ n | NO | 5 }
Specifies the time that must elapse before a SHOW PPIUSERS command without the INACT operand hides
inactive PPI users with nothing queued to them. The value is in minutes.
Limits: 0 to 1,440, or NO. Zero or NO indicates no time-out.
Default: 5

PPIMAXQB={ 100000 | nnnnn }
Specifies the largest value for the PPI receiver queue limit. Larger values are rejected.
Limits: 1000 to 1,000,000. The lowest limit that a PPI receiver can have is 0.

PPIMAXBL={ 65536 | nnnnn }
Specifies the largest data buffer size that can be queued to a PPI receiver. This parameter allows the setting of a
reasonable limit.
Limits: 1,000 to 1,000,000

PPINETMR={ YES | NO } , PPINETVR={ YES | NO }
Specifies whether only the connected main task can define the PPI receiver names starting with NETM or NETV.
Default: YES, meaning that the associated name is restricted.

PPINPREF={ * | xxxx }
Specifies the PPI name service prefix value. An asterisk (*) uses the SOLVE SSI SSID; otherwise, this value must
be a one- to four-character name consisting of alpha, numeric, or national characters only. We recommend a
value the same as the SOLVE SSI-connected domain ID as specified in the NMDID JCL parameter.

PPIRC90T={ YES | NO }
Specifies whether to write (WTO) extra debugging messages from PPI whenever a PPI return code 90 is returned
on a PPI application program interface (API) call.

PPIREUSE=n
Specifies when to purge an inactive PPI receiver with nothing queued, that was a PPI-supplied name (function
60). The name becomes available for reassignment. The value is the number of PPIINATO intervals.

Activate PPI

PPI is activated using the JCL parameter PPI=YES | NO, which is specified in the SSISYSIN or SSIPARMS (if used)
member.

To activate PPI, specify PPI=YES.

SSI attempts to activate PPI when SOLVE SSI initializes.

If PPI is not activated, review the following conditions:

• Whether another SOLVE SSI owns the PPI. Only one SOLVE SSI can provide the PPI services at a time.
• That SOLVE SSI can build the required control block structure to support PPI.

PPI Command Descriptions

The following commands are available or have extended function when PPI is active:
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SHOW PPIUSERS [ =name | =prefix* ] [ INACT ]
Displays a list, in receiver ID order, of all defined PPI receivers. The display includes statistics on buffer counts
and storage. If active, the owning job name and ASID are displayed.

SHOW SSISTATS
If PPI is active, statistics on PPI are displayed. This information includes the number of receivers and statistics on
the PPI buffer storage pool.

SSI DD SUBSYS Support

DD SUBSYS

DD SUBSYS is a facility (provided by the system) that allows an authorized subsystem to provide access methods to
existing programs. The subsystem appears to these programs as if it is a set of files. In this way, the subsystem is able to
provide data to the programs or receive data from the programs.

NOTE
For example, assume that you have a third-party program that writes an event log while it is running. The
information in this event log could be useful for system automation. Normally, however, the data that is written
to this log is not accessible to another program until the program producing the log is shut down. DD SUBSYS
allows you to intercept all data written to the file while logging is taking place. You can then use the WTO facility
to send the data to operator terminals. The Advanced Operations Management (AOM) software then forwards
the data to any specified NCL process in the region.

SOLVE SSI DD SUBSYS Support

The SSI support for DD SUBSYS provides the following facilities:

• The ability to generate WTO output records.
• The ability to send output records to a nominated PPI receiver.
• The ability to act as a PPI receiver and to pass incoming records to a program as an input file.
• The ability to provide a general user function where a user-nominated program can be invoked to process I/O.

In addition, all the supplied facilities support the following functions:

• The ability to copy the data records to another data definition.
• The ability to call a user-written filter program that can determine whether to accept or reject individual records.

Enable DD SUBSYS Support in SOLVE SSI

To use the DD SUBSYS support, enable it with the following startup parameter:

DDSUBSYS=YES

The following example enables SSI for DD SUBSYS:

//DDSUBSYS EXEC PGM=NMSSI,TIME=1440,

//         PARM=('SSID=xxxx,DDSUBSYS=YES')

//SSILOG   DD SYSOUT=*

//SSIDUMP  DD SYSOUT=*

//SYSUCUMP DD SYSOUT=*

The SSID used for this SSI is specified in the IEFSSNxx or SUBSYSxx member in SYS1.PARMLIB during the installation
and setup of SOLVE SSI.
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You can start an SSI as a started task or as a job.

Considerations When Stopping the SSI

You can stop the SSI by using the following system operator command:

F job-name,SSI STOP

However, do not stop or restart the SSI while using it to find DD SUBSYS -- JCL errors, because allocation errors can
occur.

If you stop the SSI after a job has started but before it opens a DD SUBSYS data set, open errors can occur. These errors
cause OPEN ABENDs (013-C0) that can crash the user program.

If you stop the SSI and a DD SUBSYS data set is open, an I/O request to that data set abends. The ABEND code is
U0001. The following message, which is sent as a WTO message to the system console, precedes this ABEND:

NS4199 ACCESS ERROR on ddname

Restarting the SSI does not prevent ABENDs or errors from occurring in jobs that are active but dormant. Jobs that
require the SSI that has been stopped (and restarted) for DD SUBSYS do not automatically use the restarted SSI. The
subsequent SSI requests from those jobs can fail because the original SSI has stopped. To use the new SSI, restart those
jobs.

Most of these restrictions are due to operating system limitations.

Implement DD SUBSYS

When you implement the DD SUBSYS facility, consider the following points:

• An operand on the JCL DD statement lets you nominate the name of a subsystem that is to process the I/O requests of
this file.
This operand is SUBSYS and is used as follows:

//ddname DD SUBSYS=(parm1,parm2...parmn)

This operand tells the operating system that the nominated subsystem is to process this file.
Note: If individual parameters of the SUBSYS operand contain special characters (including equals signs (=)), then the
subparameter must be enclosed in quotes. The quotes are removed before the parameter is passed to the subsystem.

• Equivalent facilities to the DD SUBSYS operand are available when using dynamic allocation. Two text units can be
used, as follows:

DALSSNM  X'005F'
Specifies the subsystem name (corresponding to the first subparameter of the SUBSYS operand in JCL).

DALSSPRM  X'0060'
Specifies subsystem parameters (corresponding to the additional subparameters of the SUBSYS operand in
JCL).

Note: Since each subparameter passed in the text unit has a length, the previous comments regarding quotes in the
JCL parameter do not apply.

• The SSI provides several function codes that a subsystem must support to allow it to use DD SUBSYS.
These function codes and their purpose are shown in the following table:

Function Code Purpose
07 Unallocation (UN) -- called at job step end or by dynamic

deallocation of the file.
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16 Open (OP) -- called when the file is opened.
17 Close (CL) -- called when the file is closed.
38 Converter/interpreter (CI) called when JCL is parsed (not used for

dynamic allocation).
39 Allocation group (AG) -- called at job step allocation or dynamic

allocation time.

• The subsystem must provide routines that receive control whenever a program that has opened a DD SUBSYS file
issues an I/O request to it. These routines get control as a logical subroutine called by the user program and must
simulate the processing of normal I/O requests. How these routines provide data to the user program (for input) or data
from the user program (for output) is up to you.

• DD SUBSYS interface routines in your operating system translates all DCB-based I/O requests to an ACB/RPL-based
interface for the subsystem. With appropriate logic, a subsystem can handle an application program that opens an
ACB to DD SUBSYS. In this case, the subsystem could simulate VSAM.

Note: For further information about JCL, see the MVS JCL Reference guide. For information about the dynamic allocation
interfaces, see the MVS Programming: Authorized Assembler Services Guide.

Who Can Use DD SUBSYS Facilities?

Any job in the same operating system as the providing subsystem can use the DD SUBSYS facilities. The user of DD
SUBSYS facilities does not have to be in the same region as the subsystem itself. However, a specific implementation of
DD SUBSYS can impose restrictions. The SOLVE SSI implementation does not impose any restrictions.

Some implementation of DD SUBSYS does not support some types of file or I/O. For example, the SOLVE SSI
implementation provides two functions (WTO and PPISEND) that are applicable to output files only. If you attempt to open
these files for input, the operation fails.

Similarly, some subsystems are not able to simulate enough VSAM information for a program to open an ACB directly to
the subsystem.

To use DD SUBSYS, the providing subsystem must be active; otherwise, you get JCL errors or ALLOCATION and OPEN
statements fail.

DD SUBSYS Syntax

All supplied functions of the SOLVE SSI DD SUBSYS facility have the following format:

//ddname  DD SUBSYS=(ssid,function[,'keyword=value',...])

ssid
Specifies the SOLVE SSI SSID.

function
Specifies a supported function name. This value must be the second subparameter.

keyword=value
Specifies one or more functions or general parameters. Each parameter is a keyword-value pair. Because of
special characters such as the equal sign (=), use quotes. The parameter names depend on the specific function.
When using dynamic allocation, the subparameters are provided as individual length/value pairs on the
DALSSPRM text unit. In this case, there is no need to quote the parameter values.

Supported Function Names

The following function names are supported:
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WTO
Invokes the WTO facility that allows output records to be sent to the system console through the WTO macro.

PPISEND
Invokes the PPI SEND function that sends output records through PPI to any PPI receiver.

PPIRECV
Invokes the PPI RECEIVE function that allows records that are sent to the nominated PPI receiver name to be fed
to a program as input.

USER or USERI or USERO
Invokes the USER facilities that allow a user-specified program to be driven to process input or output records.

Common Functions

Two more facilities are available when using the SOLVE SSI DD SUBSYS functions. These facilities enable the copying of
data to another file and the filtering of data through a user exit program.

COPY Facility

The COPY facility lets you copy the DD SUBSYS file records (input or output) to another file.

This facility lets you see and process a data flow while using DD SUBSYS and sending the data to its original destination,
for example:

//LOG  DD  SUBSYS=(NMSS,WTO,'COPY=LOG2')

//LOG2 DD  SYSOUT=A

The COPY operand on DD SUBSYS specifies the facility. This operand has the following format:

‘COPY=ddname’

ddname
Specifies the target data definition name. Special DCB attribute defaulting rules exist. You can override these
rules by using a DCB parameter on the target COPY ddname.

The rules are as follows:

• If the DCB has no RECFM specified, then the attributes are forced to RECFM=U, LRECL=0, and BLKSIZE=6233;
however:
– If RECFM is U and BLKSIZE is specified, then the specified BLKSIZE is used.
– If RECFM is U and no BLKSIZE is specified, then BLKSIZE=6233 is set.

• If LRECL=0, and:
– If the RECFM is FB, then LRECL=132 is set. If the RECFM has A or M, then LRECL=133 is set.

If B (Blocked), LRECL*40 is set as the BLKSIZE. Otherwise, the BLKSIZE is set to the LRECL.
– If the RECFM is VB, then LRECL=136 is set. If the RECFM has A or M, then LRECL=137 is set.

If B (Blocked), BLKSIZE=6233 is set. Otherwise, the BLKSIZE is set to the LRECL+4.
• If BLKSIZE=0, and:

– If the RECFM is U, BLKSIZE=6233 is set.
– If the RECFM is F, BLKSIZE=LRECL is set.
– If the RECFM is FB, a BLKSIZE that is the largest integral multiple of the LRECL less than 6233 is set. If it is greater

than 6233, the value of the LRECL is used.
– If the RECFM is V, BLKSIZE=LRECL+4 is set.
– If the RECFM is VB and LRECL is less than 3110, BLKSIZE=6233 is set. Otherwise, BLKSIZE=LRECL+4 is set.
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You can cascade the DD SUBSYS statements. The DD statement for the ddname that is specified for one COPY operand
can itself be a DD SUBSYS definition. Several facilities can then see the output from a program.

Note: The order in which the FILTER and COPY statements are used on a single DD SUBSYS statement is important. If
the FILTER operand precedes the COPY operand, then the COPY facility copies only records that the filter exit accepts. If
the FILTER operand follows the COPY operand, all records are copied, regardless of the result of the filtering process.

If the COPY file has an I/O error or an ABEND, the application program abends.

FILTER Facility

The FILTER facility calls a user exit program to determine whether to pass each individual record on for processing.

If you are processing an output file, for example, for PPISEND, you can use the FILTER facility to prevent a record from
being sent.

If you are processing an input file, you can use the FILTER facility to prevent a record from being passed to the user
program.

The FILTER operand on DD SUBSYS specifies the facility. This operand has the following format:

‘FILTER=pgmname’

‘FILTER=(pgmname)’

‘FILTER=(pgmname,)’

‘FILTER=(pgmname,parm)’

pgmname
Specifies the name of a user exit program. This program is loaded during OPEN processing for the file. The
program is then called to open the file, once for each GET or PUT of a logical record, and to close the file.

parm
(Optional) Specifies a value that is passed to the user filter exit. The exit can use it as, for example, a data
definition name (ddname) of a control file.
Limits: One- through eight-character value in PDSNAME format

Note: The order in which the FILTER and COPY statements are used on a single DD SUBSYS statement is important. If
the FILTER operand precedes the COPY operand, then the COPY facility copies only records that the filter exit accepts. If
the FILTER operand follows the COPY operand, all records are copied, regardless of the result of the filtering process.

If the FILTER program abends while processing a FILTER request, the application program also abends.

Carriage Control

When an output data set has specified carriage control, consider the following points. (Carriage control is specified when
the RECFM has A or M in it.)

• The ACB/RPL interface does not typically provide the control character as part of the record. Rather, the control
character is pointed to separately. Because of this, SOLVE SSI DD SUBSYS support normalizes the record.

• When using facilities such as PPISEND or WTO, you probably do not want to send the control character. These
facilities default to not sending it, but this default can be overridden.

• The COPY facility always copies the entire record, including the control character.
• The FILTER facility user exit is passed the entire record, including the control character. The exit is notified of

existence of the control character so that it can take appropriate processing steps.
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WTO Facility
The WTO facility lets you send records that are written to a file as WTO messages. An operator can then view these
messages. Also, an automation product can pick up these messages.

NOTE
 Use the WTO facility sparingly; otherwise, you can fill up console buffers and crash the system.

A logical record can have an optional prefix added to the front. The total record is then truncated to 126 characters before
being sent as a WTO message.

The following DD SUBSYS operands are for the WTO function:

NOTE
Other than for the WTO name itself, the order of the operands is not important.

WTO
Specifies the WTO function and must be the first subparameter after the subsystem name.

'ROUTCDE=(list)'
Specifies an optional list of routing codes for the WTO messages. If this operand is omitted, ROUTCDE=11 is
assumed. Quote marks are required.
Limits: The list of routing codes can be a single number (in which case, no parentheses are necessary) or a list of
numbers from 1 through 16 (MSP) or 1 through 128 (z/OS).

NOTE
If you use routing codes greater than 20, authorization is required. The unauthorized programs cannot
issue the WTO messages using these routing codes. If they do, an ABEND D23 occurs.

'DESC=(list)'
Specifies an optional list of descriptor codes for the WTO messages. Syntax is as for ROUTCDE.
Default: 7
Limits: 1 through 16.

NOTE
Do not use descriptor codes 1, 2, or 11 because these messages stay on the consoles.

'PREFIX=value'
Allows for the specification of an optional WTO prefix. You drop the prefix by coding PREFIX=NO). There must be
a single blank between the prefix and the text of the message.
Default:ssid
Limits: 1 character through 12 characters

'BASE=n'
Controls the starting column number for the data that is sent as a WTO message. The value is a logical column
number. The default value is 1 if the file does not have carriage control; otherwise, it defaults to 2. Therefore, a
print file does not typically have carriage control characters in the WTO text. BASE can also be used to skip a
record prefix, and so on.
Limits: 1 through 32760

'COPY=ddname' , 'FILTER=parms'
Allow for copying and filtering of data.

Remarks

Consider the following points:

• A null record after considering the BASE value is ignored.
• Routing codes above 16 are supported only if the operating system is z/OS.
• The FILTER facility is especially useful here to limit the amount of data that is sent to the consoles.
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PPISEND Facility
The PPISEND facility lets you send logical records that are written to a file to any PPI receiver, for example:

• An NCL process in a region
• Any user program that uses the PPI API

The following DD SUBSYS operands are for the PPISEND function:

NOTE
Other than for the PPISEND name itself, the order of the operands is not important:

PPISEND
Specifies the PPISEND function and must be the first subparameter after the subsystem name.

'TARGET=targetid'
Specifies the name of the PPI receiver. The name must be defined to PPI at the time the data set is opened
(although the PPI can be inactive). This operand is required.

'SOURCE=sourceid'
(Optional) Specifies the PPI sender ID. This value must be a valid PPI name but is not registered to PPI. As well
as a valid name, the following special names are supported:
*JOB

Use the name of the job.
*STEP

Use the name of the job step. If the name does not exist, use the job name.
*PSTEP

Use the name of the procedure step. If the name does not exist, use the name of the job step. If the name
of the job step does not exist, use the job name.

Default: *JOB
'QFULL=option'

Specifies the required action if the PPISEND receives a PPI queue full condition (PPI return code 35). The
following actions can be specified:
ERROR

Reflects a Dataset Full condition to the application program with an RPL error of 28 (X'1C'). If the
application is using a DCB (as is typically the case), then this condition is reflected as an I/O error (not an
X37 ABEND).

IGNORE
Ignores the queue full return code. The record is not sent; however, processing continues. However, if you
are using the COPY facility, the COPY is still performed.

Default: ERROR
'BASE=n'

Specifies the starting column number for the data that is sent to PPI. The value is a logical column number. BASE
can be used to skip a record prefix, and so on.
Default: 1, if the file does not have carriage control; otherwise, 2. Therefore, a print file does not typically have
carriage control characters sent across PPI.
Limits: 1 through 32760

'COPY=ddname' , 'FILTER=parms'
Allow for copying and filtering of data.

Remarks

Consider the following points:
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• The targetid and sourceid values are validated at JCL syntax validation time. If they are invalid, then a JCL error
occurs. This validation is repeated at step allocation time.

• When the data set is opened, PPI is invoked to verify that the receiver exists. Any of the following conditions cause the
open to fail:
– PPI is inactive.
– The receiver is not defined.
This failure leads to an 013-C0 OPEN ABEND occurring for a DCB. For an ACB, an ACB open error code is set.
Messages are written informing of the problem. Any other unexpected PPI return codes also cause an open error.

• The data set must be open for output, otherwise the open fails.
• When the records are written to the data set, a PPI SEND is issued for each logical record. Any return code other than

0 (All OK), or 4 (Inactive But Queued) results in an I/O error. The return code of 35 (Receiver Queue Full) is processed
as follows for ACB/RPL-based callers:
– If QFULL=ERROR is in effect, it is translated into an RPL error code of 28 (X‘1C’) -- data set Full.
– Otherwise, it is ignored.

• The received logical records (with no prefix, even if the user program is writing V or VB) are in one of the following
forms:
– Exactly as sent
– As adjusted by the BASE value
The receiver can use the sender ID to determine where the records came from.

• No null record (not even one that is logically null after considering the BASE value) is sent.

PPIRECV Facility
The PPIRECV facility lets you receive data from other PPI senders and to provide the received data as an input file. The
senders can be any other PPI users, including NCL processes in a region. They can also be any program that uses the
PPI API.

The following DD SUBSYS operands are required or optional with the PPIRECV function:

NOTE
Other than for the PPIRECV name itself, the order of the operands is not important:

PPIRECV
Specifies the PPIRECV function and must be the first subparameter after the subsystem name.

'ID=name'
Specifies the PPI receiver name. The name must not be defined to PPI at the time the data set is opened or, if
defined, must not be active. This operand is required.

'APF=option'
Specifies whether the PPI senders must be APF authorized to send to this name.
NO

Specifies that senders do not need APF authorization.
YES

Specifies that senders must be APF authorized.
Default: NO

'IQEMPTY=option' , 'QEMPTY=option'
Specifies the required action when a PPI Queue Empty return code (30) is returned. The two operands allow
a different action to be taken for the initial read request (IQEMPTY) and for all subsequent read requests
(QEMPTY).
The following actions can be specified:
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EOF
Specifies that an end-of-file condition is returned to the application.

WAIT (WAIT)
Specifies that an indefinite wait is performed until data is queued.

(WAIT,n)
Specifies that a wait for an interval of n seconds is performed. If no data arrives in this interval, an end-of-
file condition is returned.
Limits: 1 through 86400

Default: (IQEMPTY) WAIT; (QEMPTY) EOF
'MAXQUEUE=n'

Specifies the PPI receiver buffer queue limit.
Default: 10
Limits: 1 through 9999

'COPY=ddname' , 'FILTER=parms'
Allow for copying and filtering of data.

NOTE
Because PPIRECV is an input facility, the filtering is performed on received records before being
returned to the application as input records.

Remarks

Consider the following points:

• If the program opens the file as RECFM=F or FB, short input records are padded with blanks to the LRECL.
• Records that are too long cause an I/O error.
• Use of IQEMPTY and QEMPTY can allow you to set up a job to follow this process:

a. Wait indefinitely for initial input.
b. Process input until no more arrives in a certain time.
c. Return EOF.
d. Terminate.

• If you are filtering, you sometimes do not get a return on input for several wait intervals. The reason is because, if the
filter program rejects the input record, the wait is reexecuted.

USER, USERI, and USERO Facilities
The USERx facilities let you supply your own DD SUBSYS I/O routines. This facility is open-ended. If one of the supplied
functions does not allow you to do certain things, you can use these facilities to implement it.

The full details on the API for the user program and a sample are provided.

The following DD SUBSYS operands are used with the USERx function:

Note: Other than for the USERx name itself, the order of the operands is not significant.

USER, USERI, or USERO
Specifies the user function to be performed and must be the first subparameter after the subsystem name.
USER

Enables the user program to handle most data set options. The only option that the front end of SOLVE
SSI blocks is the use of ASY mode I/O.

USERI
Enables the user program to handle sequential input only. This function provides the most common type
of input processing and removes the need for the user program to validate ACB and RPL options.
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USERO
Enables the user program to handle sequential output only. This function provides the most common type
of output processing and removes the need for the user program to validate ACB and RPL options.

'PGM=pgmname'
Specifies the user program name. The program must be available for loading at OPEN time (for example, in the
STEPLIB or linklist).
The user program is not required to be APF-authorized. However, if the application opening the file is APF-
authorized, then the user program must come from an APF-authorized library. The PGM operand is required.

'PARM=parm'
(Optional) Specifies a one- to eight-character parameter to be passed to the user program. If specified, the value
must be in a valid partitioned data set (PDS) name format.
Default: Eight-character value of all blanks

'COPY=ddname' , 'FILTER=parms'
Enables the copying and filtering of data.
If the file is being written to, filtering and copying occur before the user program is called. Records that are
rejected by filtering are not passed to the USER program.
If the file is being read, filtering and copying are performed on the USER program records. If the filter program
rejects a record, the user program is called to provide another one.

NOTE
A sample user program is provided in source form (UTIL0038).

FILTER Exit API

This section describes the supplied API that lets you write a filtering program.

The program can select which records are written to or which records are read from a DD SUBSYS facility.

The filter program can be written in any language that supports standard linkage conventions. However, for performance
reasons, it is probably best written in assembler.

The sample filter program that is supplied contains extensive comments.

APF Authorization

The use of DD SUBSYS could provide an opportunity to circumvent system security. The exit programs run during OPEN
and CLOSE processing. At these times, the system typically is in supervisor state or has a protection key set (to less than
8). Therefore, the following rules are implemented:

• If the application program (that is, the job-step program) is not APF authorized, then:
– The filter exit is not required to be APF authorized.
– The exit does not have to reside in an APF-authorized library.
Although the exit can be APF authorized and can reside in an APF-authorized library, the APF authorization is ignored.

• If the application program is APF authorized, then the filter exit must come from an APF-authorized library. The exit is
not required to be APF authorized itself. Because the APF libraries are typically protected, this condition prevents a
potentially dangerous filter program from being loaded and executed in an APF-authorized environment.
Note: Specifying any unauthorized step libraries results in all step libraries being considered not authorized for that
step.

• The OPEN and CLOSE calls to the filter exit are made in the job-step TCB key and state.
• The FILTER calls to the filter exit are made directly from the application, and the system state and key depend the

application.
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These rules mean that a simple application can use a filter program without any need to access APF libraries, and so on.
Only when using authorized applications is there any need to place the filter program in an APF library.

Abnormal Termination (ABEND)

If the filter program abends during an OPEN or CLOSE call, the DD SUBSYS code traps the ABEND. The ABEND is
reflected as an OPEN error (during an OPEN) or is ignored (during a CLOSE).

If the filter program abends during a FILTER call, the application reflects the ABEND. (The filter program is merely being
called as a subroutine of the application program.) For this reason, ensure that the filter program is tested before placing it
in a production environment.

Dynamic Allocation

While the filter program can open its own files at any time, it cannot make dynamic allocation requests during OPEN or
CLOSE calls. During that time, a system ENQ is held, and calling dynamic allocation results in an error.

Thus, allocate any required files for the filter program in the JCL before an OPEN is performed on the DD SUBSYS file.

Calling Details

The filter program is called with registers set up as follows:

R0
Is indeterminate.

R1
Points to a parameter list.

R2 through R12
Is indeterminate.

R13
Points to a standard 18-word save area.

R14
Contains the return address and AMODE.

R15
Contains the entry point and filter exit AMODE.

In a 31-bit environment, the filter exit is called in the AMODE, as established by the linkage editor. The exit is not required
to return in the AMODE specified in register 14 on entry. (That is, it can use a BR R14 instruction to return.) The return
address is guaranteed to be below the line. The caller of the filter exit restores its own AMODE.

For the OPEN and CLOSE calls, the PSW key and state is as for the job-step program. The values are typically key 8,
problem state.

For the FILTER calls, the PSW key and state are as for the application program at the time it issued the I/O request. The
values are typically key 8, problem state.

When the exit completes, it must restore registers 2 through 12 to the values they had at the start of exit processing.

Return Codes

The filter exit sets a return code in register 15 to reflect the results of its processing.

Setting a nonzero value for the OPEN call means that the attempted opening of the data set failed. An optional error
message can be supplied in this case.

The return code for the CLOSE call is ignored.
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A nonzero return code for the FILTER call flags the current record for rejection.

Reentrancy

The filter exit does not have to be reentrant. However, if you use the filter exit for more than one DD SUBSYS filter in a
single job step, consider making it reentrant. If non-reentrant, each OPEN causes a separate copy to be loaded. However,
at CLOSE time, there is no way to identify the copy to delete to the system. An active copy of the exit could be deleted
instead of the one that has been closed.

Parameter List

The Assembler macro $NMDDSFP provides the parameter list for the filter exit. The following fields are described:

• The individual fields in the parameter list, including the name of the pointer in the parameter list
• The target field

NOTE
 The parameter list is pointed to by register 1 on entry to the filter exit. Many of the parameters are in storage,
and the filter exit cannot alter them.

FPLS@FC
A pointer to a binary full word that contains a function code. The function code determines what processing is
required. Valid function code values are:

• 0 -- OPEN CALL
• 4 -- CLOSE CALL
• 8 -- FILTER CALL

FPLS@DDN
A pointer to the eight-character, blank padded ddname for the file being filtered. This ddname is in protected
storage and cannot be altered.

FPLS@PRM
A pointer to the eight-character, blank padded parameter value that is specified as the filter. For example:
'FILTER=(MYPGM,MYPARM)' would result in the parameter being CL8'MYPARM '. If no value is specified, then
the field is blank.
This parameter value is in protected storage and cannot be altered.

NOTE
If a value is specified, it is edited to be a valid ddname (or PDS member name). Therefore, if you want
to use it as a ddname or member name, no editing is required. (Obviously, you have to test for the
existence of the ddname or member name.)

FPLS@JFC
A pointer to the Job File Control Block (JFCB) for the file. This control block contains various useful fields, such as
the DSNAME (assuming one was specified with the SUBSYS parameter; otherwise a system-generated name is
provided).
The IEFJFCBN mapping macro maps this control block. The JFCB is in protected storage.

FPLS@UWD
A pointer to a 4-byte aligned area, initialized to binary zeros before the OPEN call. You can update this value. The
updated value is then passed to subsequent FILTER calls and to the CLOSE call. If the value is further updated,
then the new value is passed on subsequent calls.
An excellent use for this field is to anchor a work/save area that you obtain on the OPEN call. This usage makes it
easy to make the filter program fully reentrant.
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NOTE
If a non-zero return code results from the OPEN call (the OPEN fails), then the program is not called
again. In this case, free any obtained work areas because the CLOSE call is unable to free them later.

FPLS@FLG
A pointer to a 1-byte flag, in protected storage. This flag contains several useful equated bits (the equates are in
$NMDDSFP):
FFLG1OIN (X'80')

The file is open for input.
FFLG1OOT (X'40')

The file is open for output (FFLG1OIN can also be set).
FFLG1OUP (X'20')

The file is open for update (both FFLG1OIN and FFLG1OOT are set).
FFLG1CCH (X'01')

The file is open for output, and control characters are present (that is, the original data set had A or M in
the RECFM).

FPLS@LEN
A pointer to a length field.

• For the OPEN call, it points to a full word in protected storage that has the value F'120'. This value is the
length of the supplied error message return area.

• For the CLOSE call, it points to a full word in protected storage that has the value F'0'.
• For the FILTER call, it points to a full word that contains the length of the record that you want to filter.

NOTE
This value is not in protected storage. Altering it does not have affect other processing.

FPLS@REC
A pointer to the record area.

• For the OPEN call, it points to a 120-byte blanked area. This area can be used to return an error message
when you return a non-zero return code to fail the open. In this case, if the area is not blank, the message is
sent through WTO to inform of the open failure reason.

• For the CLOSE call, it points to a full word F'0' in protected storage.
• For the FILTER call, it points to the record to be filtered. This record must not be altered. You are not

guaranteed to be able to access storage past the length pointed to by FPLS@LEN.

If a control character is present, the record starts with it.
FPLS@ACB

A pointer to the ACB for the file. On OPEN, this ACB is a copy in protected storage. On CLOSE and FILTER, this
ACB is real. The value must not be altered.

FPLS@RPL
A pointer to the RPL for the I/O request. For OPEN and CLOSE, it points to a dummy full word 0 in protected
storage. For I/O, it points to the real RPL. Referring to the RPL is rarely necessary:

• Record address and length are provided.
• Handling of control character prefixing and LOCATE mode is automatic.

The parameter list provides all the information that is required to perform record filtering.

 2085



 Netmaster® Shared Content Library 12.2

Sample Filter Exit

A sample filter exit, UTIL0037, is supplied in source form. The sample illustrates the use of the filter parameters to provide
a general-purpose filter facility.

USERx Facility API
  

This section describes the API that lets you write your own DD SUBSYS I/O handler.

The user program can be used to replace any DD SUBSYS function with your own code. Some suggestions are:

• Reformatting files for programs that cannot be rewritten
• Encryption and decryption of data without intermediate files
• Real-time monitoring of messages

The user program can be written in any language that supports standard linkage conventions. However, for performance
reasons, it is best written in assembler.

The user program includes extensive comments.

APF Authorization

The use of DD SUBSYS could provide an opportunity to circumvent system security. The user programs run during OPEN
and CLOSE processing. At these times, the system typically is in supervisor state or has a protection key set (to less than
8).

To avoid security exposure, the following rules are implemented:

• If the application program (that is, the job-step program) is not APF authorized, then:
– The user program is not required to be APF authorized.
– The user program does not have to reside in an APF-authorized library.
Although the user program can be APF authorized and can reside in an APF-authorized library, the APF authorization
is ignored.

• If the application program is APF authorized, then the user program must come from an APF authorized library. The
program is not required to be APF-authorized itself. Because the APF libraries are typically protected, this condition
prevents a dangerous user program from being loaded and executed in an APF-authorized environment.
Note: Specifying any unauthorized step libraries results in all step libraries being considered not authorized for that
step.

• The OPEN and CLOSE calls to the user program are made in the job-step TCB key and state.
• The I/O calls to the user program are made directly from the application. The system state and key at the time depend

on the application.

These rules mean that a simple application can use a user program without any need to access APF libraries, and so on.
Only when using authorized applications is there any need to place the user program in an APF library.

Abnormal Termination (ABEND)

If the user program abends during an OPEN or CLOSE call, the DD SUBSYS code traps the ABEND. The ABEND is
reflected as an OPEN error (during an OPEN call) or is ignored (during a CLOSE call).

If the user program abends during an I/O call, the application reflects the ABEND. (The user program is merely being
called as a subroutine of the application program.) For this reason, ensure that the user program is tested before placing it
in a production environment.
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Supported I/O Requests

The USERx facilities allow most I/O requests to be processed. The restrictions are as follows:

• For the USER option, any Open mode is allowed. The only I/O option that is not allowed is ASY (asynchronous).
• For the USERI option, Open For Input Only is allowed. The only I/O request that is permitted is for synchronous input.
• For the USERO option, Open For Output is required. The only I/O request that is permitted is for synchronous output.
• The DD SUBSYS code always checks and disallows illogical conditions such as PUTLOCATE (not allowed by VSAM).
• The API hides most details of the ACB/RPL interface. Only the USER option have to examine the ACB and RPL.

USERI and USERO are protected from most things, including the use of GETLOCATE.

Dynamic Allocation

While the user program can open its own files at any time, it cannot make dynamic allocation requests during OPEN or
CLOSE calls. During that time, a system ENQ is held and calling dynamic allocation results in an error.

Thus, allocate any required files for the user program in the JCL before an OPEN is performed on the DD SUBSYS file.

Calling Details

The user program is called with registers set up as follows:

R0
Is indeterminate.

R1
Points to a parameter list.

R2 through R12
Is indeterminate.

R13
Points to a standard 18-word save area.

R14
Contains the return address and AMODE.

R15
Contains the entry point and user program AMODE.

In a 31-bit environment, the user program is called in the AMODE, as established by the linkage editor. The program
is not required to return in the AMODE specified in register 14 on entry. (That is, it can simply use a BR R14 instruction to
return.) The return address is guaranteed to be below the line. The caller of the user program restores its own AMODE.

For the OPEN and CLOSE calls, the PSW key and state are as for the job-step program. The values are typically key 8,
problem state.

For the I/O calls, the PSW key and state are as for the application program at the time it issued the I/O request. The
values are typically key 8, problem state.

When the user program completes, it must restore registers 2 through 12 to the values they had at the start of user
program processing.

Return Codes

The user program reflects its processing by setting a return code in register 15.

Setting a nonzero value for the OPEN call means that the OPEN of the data set failed. An optional error message can be
supplied in this case.

The return code is ignored for the CLOSE call.
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A nonzero return code for the I/O call sets an RPL logical error code, unless the user program has already set a return
error code. Therefore, return R15 = 0 in general.

Reentrancy

The user program does not have to be reentrant. However, if you use the user program for more than one DD SUBSYS
file in a single job step, consider making it reentrant. If non-reentrant, each OPEN causes a separate copy to be loaded.
However, at CLOSE time, there is no way to identify the copy to delete to the system. An active copy of the program could
be deleted instead of the one that has been closed.

Parameter List

The Assembler macro $NMDDSFP provides the parameter list for the user program. The following fields are described:

• The individual fields in the parameter list, including the name of the pointer in the parameter list
• The target field

NOTE
 The parameter list is pointed to by register 1 on entry to the user program. Many of the parameters are in
storage, and the user program cannot alter them.

UPLS@FC
A pointer to a binary fullword that contains a function code. The function code determines what processing is
required. The function code values are:

• 0 -- OPEN call
• 4 -- CLOSE call
• 8 -- I/O call (see UPLS@IOF)

UPLS@DDN
A pointer to the eight-character, blank-padded ddname for the file being processed. This ddname is in protected
storage and cannot be altered.

UPLS@PRM
A pointer to the eight-character, blank-padded parameter value that is supplied as the value for the PARM
operand. For example, 'PGM=MYPGM', 'PARM=MYPARM', would result in the parameter being CL8'MYPARM '. If
no value is supplied, then the field is blank.

NOTE
If a value is supplied, it is edited to be a valid ddname (or PDS member name). If you want to use it as
a ddname or member name, no editing is required. (Obviously, you have to test for the existence of the
ddname or member name.)

This parameter is in protected storage and cannot be altered.
UPLS@NME

A pointer to the eight-character, blank-padded USERx name. The value is USER, USERI, or USERO. By
checking this value on OPEN, you can ensure that the I/O calls are made only for expected values. (For example,
if the value is USERI, only synchronous GET requests are permitted).
If you allow the value USER, be prepared to handle any I/O request type. In particular, be prepared if the
application opens an ACB as if it were a VSAM file.

UPLS@UWD
A pointer to a 4-byte aligned area, initialized to binary zeros before the OPEN call. You can update this value. The
updated value is then supplied to subsequent I/O calls and to the CLOSE call. If the value is further updated, then
the new value is supplied on subsequent calls.
An excellent use for this field is to anchor a work/save area that you obtain on the OPEN call. This use makes it
easy to make the USER program fully reentrant.
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NOTE
If a nonzero return code results from the OPEN call (the OPEN fails), then the program is not called
again. In this case, free any obtained work areas because the CLOSE call is unable to free them later.

UPLS@FLG
A pointer to a 1-byte flag that is in protected storage. This flag contains several useful equated bits (the equates
are in $NMDDSUP):
UFLG1OIN (X'80')

The file is open for INPUT.
UFLG1OOT (X'40')

The file is open for OUTPUT (UFLG1OIN can also be set).
UFLG1OUP (X'20')

The file is open for UPDATE (both UFLG1OIN and UFLG1OOT are set).
UFLG1FIX (X'02')

The data set records are fixed length.
UFLG1CCH (X'01')

The file is open for output, and control characters are present (that is, the original data set had A or M in
the RECFM).

UPLS@RLN
A pointer to a binary halfword (2 bytes long) that contains the maximum record length. This record length is
defined on OPEN and is data only. When UFLG1FIX is on, this value is useful for determining the correct record
length to return for GET requests to prevent I/O errors.
This field is in protected storage and cannot be altered.

UPLS@IOF
A pointer to the I/O function code for I/O calls only (points to a dummy fullword 0 for OPEN/CLOSE). The values
of this function code are re-equated in the IFGRPL Assembler macro for the RPLREQ field. The field is a binary
fullword.
For the USERI and USERO programs not to have to refer to the IFGRPL macro, the $NMDDSUP macro defines
the GET and PUT equates:
RPLGET     X'00000000'    (UPLSFGET)

RPLPUT     X'00000001'    (UPLSFPUT)

UPLS@IOA
A pointer to an I/O area.

• For OPEN, points to a 120-byte blank-padded error message area. If you fail the OPEN call, you can set an
error message here for output.

• For CLOSE, points to a fullword 0 in protected storage (cannot be written to).
• For I/O (GET/PUT requests only for the USER program), points to an I/O area. Whether this area is the actual

user I/O area is not significant. A work I/O area is supplied in the case of GET LOCATE.
• For other I/O requests (other than GET/PUT), it points to a fullword 0 in protected storage.

UPLS@IOL
A pointer to the length field for I/O.

• For OPEN, points to a fullword with the value 120 (the length of the error message area) in protected storage.
• For CLOSE, points to a fullword 0 in protected storage.
• For PUT I/O requests, points to a fullword that contains the length of the record being output.
• For GET I/O requests, points to a fullword containing the length of the I/O area. Update this fullword with the

actual length of the record that you are providing.
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NOTE
 You do not need to pay any special attention GET LOCATE. A dummy record area is supplied in this
case.

• For other I/O requests (USER only), points to a fullword 0 in protected storage.

UPLS@ERF
A pointer to a 2-byte error return field for I/O procedures.

• For OPEN and CLOSE, points to a fullword 0 in protected storage.
• For I/O, points to a 2-byte field that is initialized to binary zeros. This field is where you can return RPL error

codes as required. If you do not want to return errors, then these fields can be ignored.

The first byte must be set to X'08' for a logical error, or X'0C' for a physical error.
The second byte must be set to the reason code. For example, if you are returning a logical error (X'08'), you
could set X'04' for EOF (input) or X'1C' for data set full (output).
Under the following conditions, the interface routines force an error code of X'08' with reason code X'DA':

• You set a nonzero value in the first byte other than 08 or 0C.
• You set a nonzero value in the second byte and leave byte 1 zero.

NOTE
If you want the RPL error fields to be set directly, you leave these fields set to zero.

UPLS@DSN
A pointer to the 44-character data set name.
This name has one of the following values:

• The data set name that is specified in the DD SUBSYS statement
• A system-generated name if you did not specify a data set name

This field is in protected storage and cannot be altered.
UPLS@ACB

A pointer to the ACB for the file.

• For OPEN, this ACB is a copy in protected storage.
• For CLOSE and I/O, this ACB is real. The value must not be altered.

NOTE
If the application program opened a DCB, this ACB is the dummy one built by the SAMSII routines.

If you want to map the ACB, the appropriate Assembler macro is IFGACB.
UPLS@DEB

A pointer to the DEB for the file.
This DEB is a dummy as built for the DD SUBSYS files. The value is in protected storage and cannot be altered.
The IEZDEB Assembler macro maps this control block.

UPLS@JFC
A pointer to the Job File Control Block (JFCB) for the file. This control block contains various useful fields, such as
DSNAME (assuming that one was specified with the SUBSYS parameter; otherwise, a system-generated name is
supplied).
The IEFJFCBN Assembler mapping macro maps this control block. The JFCB is in protected storage.

UPLS@SOB
For OPEN and CLOSE, points to the SSOB for the OPEN (SSOBFUNC=16) and CLOSE (SSOBFUNC=17) calls.
The SSOB can be used to locate other SSI control blocks. These control blocks are all in protected storage. The
IEFJSSOB DA Assembler macro can be used to obtain the SSOB and OPEN/CLOSE extension maps.
For I/O, the pointer is a zero (that is, it points to nothing).
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UPLS@RPL
A pointer to the RPL for the I/O request.

• For OPEN and CLOSE, points to a dummy fullword 0 in protected storage.
• For I/O, points to the real RPL. Referring to the RPL is rarely necessary:

– Record address and length are provided.
– Handling of control character prefixing and LOCATE mode (and so on) is automatic.

The USER programs can refer to the RPL for exotic option flags, KEY pointers, and so on.
The IFGRPL Assembler macro maps this control block.

The parameter list provides all the information that is required to perform your own I/O processing.

Sample USER Program Exit

A sample user program, UTIL0038, is supplied in source form. The sample illustrates the use of the USER facility to
provide a simple encryption/decryption facility.

Sample FILTER Exit UTIL0037

To illustrate the FILTER facility, a sample filter exit program, UTIL0037, is supplied (in source form and in compiled form).

This section explains how UTIL0037 filters records.

UTIL0037 Processing

UTIL0037 filters records by referring to a control table, which is built at OPEN time from a sequential file of control
statements.

This file of control statements is named (ddname) in the FILTER operand, for example:

//OUTFILE  DD  SUBSYS=(NMSS,WTO,

//             'FILTER=(UTIL0037,FILTCTL)')

//*

//FILTCTL  DD  DSN=MY.FILTER.CONTROL,DISP=SHR

Each record to be filtered is actioned against the filter table and accepted or rejected based on strings in the record.

If there are syntax errors in the control file, the attempted OPEN fails. An error message that includes the line in error is
generated.

Control File Format

The control file for UTIL0037 is in the following format:

• The control file must be F or FB, LRECL=80. The file can be a sequential file or a PDS member (specify the member
name on the DD statement for the control file).

• Only columns 1 through 72 of the input record are examined.
• Any blank lines are ignored.
• Lines with an asterisk (*) as the first non-blank character are ignored and thus can be used as comments.
• All other lines must contain valid control statements.

Filter Processing

UTIL0037 processes a record to be filtered as follows:
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• The record is processed against each statement in the control file in turn.
• Some statements can cause the record to be immediately accepted or rejected. In this case, a return to DD SUBSYS

is made with the appropriate return code (0 for ACCEPT, 4 for REJECT).
• If the record reaches the bottom of the control file, then it is implicitly accepted.

Control Statements

In the following descriptions, string is a character string containing any characters (including unprintable ones), delimited
by a pair of one of the following characters: /, \, ¢, and |.

Whatever the opening delimiter is used, it cannot appear in the string and must be the closing delimiter. A blank must
follow the closing delimiter.

The following control statements are recognized:

BASE n
Sets a logical column number.
Column 1, as used by the other statements, corresponds to the first byte of a record. However, if the file is open
for output and the file has control characters, column 2 is used as logical column 1.
By specifying BASE n, you nominate a column (n) of the record as column 1.

NOTE
The other statements do not permit a column number less than 1. You cannot back up to columns
before the logical column set by this statement.

The BASE statement affects any following statements, and you can have several BASE statements in the control
file.
A default BASE 1 or BASE 2 statement is assumed at the start of the control file. (The position depends on the
presence of a control character.)

REJECT string [ scol [ ecol ] ] , ACCEPT string [ scol [ ecol ] ] , SELECT string [ scol [ ecol ] ]
Describes a set of records that you want to reject, accept, or select by filtering.
For REJECT, if the match criteria is satisfied, then the current record is immediately rejected by filtering.
For ACCEPT, if the match criteria is satisfied, then the current record is immediately accepted by filtering.
For SELECT, if the match criteria is not satisfied, then the current record is immediately selected by filtering.
If neither scol or ecol are provided, then the string must match in the current logical column 1. (See the description
for the control statement BASE n.)
If only scol is provided, then it is one of the following values:

• A number from 1 to 32760, specifying the starting logical column for the string to be in
• An asterisk, meaning anywhere in the input record (from logical column 1 onward)

If ecol is provided, it sets a logical column range for the string to occur in. If scol is an asterisk, ecol cannot be
specified. ecol can be one of the following values:

• A number (greater than or equal to scol plus the length of the string minus 1)
• An asterisk, meaning anywhere from scol to the end of the record

NOTE
ecol sets the ending column position for the end of the string. So ACCEPT /XYZZY/ 10 20 says search
for 'XYZZY' starting in columns 10, 11, 12, 13, 14, and 15.

REJECT * , ACCEPT * , SELECT *
Provides a way of altering the default action at the bottom of the control table. By default, a record that reaches
the bottom of the table is accepted because it has passed the filtering process.
Specifying ACCEPT, REJECT, or SELECT with an asterisk instead of a string means: match everything and
perform the specified action.
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A REJECT * at the end of the table discards (rejects) all records that pass the filtering process. Do not code any
other statements after a REJECT *, SELECT *, or ACCEPT *, because they will never be actioned.
Default: ACCEPT *

Filter Table Example

The following sample filter table illustrates how to use the statements:

* SAMPLE FILTER TABLE FOR UTIL0037

*

* FILTER OUTPUT FROM IEBCOPY TO SHOW ERROR MSGS ONLY.

*

*

* NOTE THAT THIS IS FOR A PRINT FILE.  WE USE THE DEFAULT BASE WHICH

* MEANS THAT COLUMN 2 (AFTER CTL CHARS) IS LOGICAL COLUMN 1.

*

*

* REJECT PAGE HEADERS AND STATEMENT ECHOES (BLANK COL 1)

*

REJECT  / PAGE / 110

REJECT  / /      1

*

* SELECT END-OF-JOB MSG

*

ACCEPT  /IEB147I/

* SELECT ANY E MSGS (3 OR 4 DIGIT NUMBERS)

ACCEPT  /E/ 7

ACCEPT  /E/ 8

* REJECT THE REST

REJECT *

Sample USER Exit UTIL0038
To illustrate the USERx facility, a sample user exit program, UTIL0038, is supplied (in source form and compiled).

This section discusses the use of UTIL0038 (as supplied) to encrypt and decrypt data.

UTIL0038 processes in two modes, depending on whether it is being used for input (USERI), or output (USERO). If
invoked by USER (not USERI or USERO), the attempted OPEN fails.

UTIL0038 USERI Processing

When being used to process input, UTIL0038 performs the following tasks:

1. Read from a data set (the ddname that is supplied in the PARM operand).
2. Decrypt the records.
3. Provide them to the application as input.

The ddname on the PARM operand must reference a data set that was written as an output file by some other invocation
of UTIL0038.

The DCB attributes for the data set that UTIL0038 reads or writes are RECFM=VBS, LRECL=32760, BLKSIZE=6233.

The DCB attributes for the DD SUBSYS data set are irrelevant. However, if records of an incorrect length are returned, I/O
errors result.

 2093



 Netmaster® Shared Content Library 12.2

UTIL0038 USERO Processing

When used to process output, UTIL0038 performs the following tasks:

1. Write to a data set (the ddname that is supplied as the value for the PARM operand).
2. Encrypt the written records (that is, the application output records).

The ddname must reference a data set. The DCB attributes of this data set are forced to RECFM=VBS, LRECL=32760,
BLKSIZE=6233.

The DCB attributes for the DD SUBSYS data set are irrelevant. UTIL0038 writes variable length records to its output file.

UTIL0038 Encryption

The encryption logic is simple and is only supplied to illustrate what is possible.

Encryption is to simply XOR (exclusive OR) the record against a table that contains the values X‘FF’ down to X‘00’. This
operation is reversible by simply redoing the XOR.

NOTE
 This encryption technique is not foolproof. Do not attempt to use this program to provide data security.

Examining the source of UTIL0038 shows how to write the USERI or USERO programs, including the following
techniques:

• How to write the exit to be reentrant
• How to use the various parameters
• How to return the OPEN errors

Non-VTAM Terminal Support
You want to use terminals to communicate with regions while VTAM is not available. For example, during system IPL, you
want to log on and run automation in full-screen mode without waiting for VTAM to become active.

A region can provide non-VTAM support in the following ways:

• By using a local terminal as a non-VTAM terminal
• By using Telnet

Non-VTAM Terminal Support by Using a Local Terminal

Non-VTAM terminal support is implemented by using the SSI access method. This method supports communication
between a local terminal that is attached to a program, SOLVESSI (SOLVE SSI), and up to 16 regions.

Sysplex Support

In a sysplex environment, you can use the cross-system coupling facility (XCF) to enable a local terminal to access a
region on another system. The following illustration shows an example:

 2094



 Netmaster® Shared Content Library 12.2

Figure 38: nonVTAMTerminalSupport

To register the SSI region to the XCF component, add the XCF=YES parameter in the SSISYSIN or SSIPARMS (if used)
member.

Enable Terminal Support in SSI

The SOLVE SSI startup parameter, TERMINALS={YES|NO}, specifies whether the SOLVESSI program is to provide
support for non-VTAM terminals. You specify the parameter in the SSISYSIN or SSIPARMS (if used) member.

To enable terminal support, specify TERMINALS=YES.

When the SOLVESSI program is initialized, communications for terminals are initialized.

NOTE
 If you are running multiple SSIs on a single system, set up only one of them for non-VTAM terminals.

Also, review other startup parameters for the SSI (in particular, the SSID parameter).

Specify Accessible Regions

To specify the regions that the terminals attached to an SSI region can access, add TERMACCESS parameters to the
SSISYSIN or SSIPARMS (if used) member.

You can specify up to 16 TERMACCESS parameter statements.

Automatic Logon to a Region

The automatic logon parameter for a non-VTAM terminal is set in the SSI parameter group of the region.

When automatic logon is enabled for a terminal, the terminal is automatically logged on to the region specified in the first
TERMACCESS parameter statement only.

 2095



 Netmaster® Shared Content Library 12.2

TERMACCESS Parameter

A TERMACCESS parameter specifies the region that a non-VTAM terminal can access and the function key that is used
to access the region.

TERMACCESS=(PFnn,region_id,description)

PFnn
Specifies the function key that is used to access the region_id region.
nn must be in the ranges 5 through 12 and 17 through 24.

region_id
Specifies the ID of a region that a terminal can access. If you registered the SSI regions with the XCF component
in a sysplex environment, the region does not need to be on the same system.
region_id is specified in the SYSTEMID parameter group of the region.
Default: Value of the PRI= JCL parameter in the RUNSYSIN member

description
Specifies a short description of the region that the function key accesses. This description is displayed on a
terminal function key menu.
To represent a blank character, use an underscore.
Limits: 1 to 20 characters; quoted strings are not supported.

Example

The following example enables you to press PF11 to access the PROD region from a non-VTAM terminal.

TERMACCESS=(PF11,PROD,REGION_1)

Attach and Detach Terminals

The ATTACH command attaches terminals to SOLVESSI. The DETACH command detaches terminals from SOLVESSI.

When you use these commands, specify the device address of the terminal you want to attach or detach. SOLVESSI uses
this address to allocate and deallocate the device dynamically.

Example: Attach a Device

The following example attaches device 4DF:

ATTACH 4DF

Example: Attach a Device and Notify Region

The following example attaches device 4DF and assigns it the name TERMNAME. The accessed region is notified of the
attachment, and the user details are specified.

ATTACH 4DF NAME=TERMNAME AUTOLOG=YES DATA=USERID PASSWORD OPT

Example: Detach a Device

The following example detaches the device 4DF:

DETACH 4DF

Example: Detach All Devices
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The following example detaches all devices:

DETACH ALL

Terminal Names

Non-VTAM terminal support allows both three-character and four-character terminal addresses.

SOLVESSI assigns an eight-character symbolic name to a terminal that consists of a 1- to 5-byte prefix followed by the
terminal device address.

If a terminal has a four-character address and the first character is nonzero (for example, 1FFF), limit the length of the
prefix to four characters.

The symbolic name prefix defaults to $LOCL -- you can, however, specify a different prefix using the TPREFIX operand in
SOLVESSI startup parameters.

You can also specify a terminal name through the NAME operand of the ATTACH command. This name overrides the
name in the TPREFIX operand for the terminal being attached.

Activate the SSI

Before you can use the non-VTAM terminal support facility, activate the SSI.

Display Attached Terminals

To display terminals that are attached to SOLVESSI, issue the SHOW SSITERMS command from a region that is
connected to SOLVE SSI.

Non-VTAM Terminal Control Through Customization Parameters

Terminals that are attached to the region through SOLVESSI can also be controlled through the SSI parameter group
of the region. This parameter group provides a panel-driven interface for controlling non-VTAM terminal access (press
F1 (Help) on the SSI Initialization Parameters panel for more information). If SOLVESSI stops and restarts, reapply the
parameter group.

To ensure that the terminals always remain attached, you can update the SOLVESSI parameters by specifying
CMD=‘ATTACH …’ for each terminal.

Remote Device System (RDS) Considerations

When using RDS to control allocations of devices to multiple systems, modify the buffer size on the terminal device
definition. The buffer size must be at least 65. For example, to define device 04B for SOLVESSI, specify the following
statement:

DEFINE DEV ADD=04B, DEVTYPE=3779, BUF=65

Non-VTAM Terminal Interface
A terminal that is connected through NMSSI initially displays a banner page (NMSSI logo screen).

This screen displays the NMSSI subsystem ID, the system name, the terminal name, and the following available function
keys:

ENTER (Menu)
Displays the NMSSI menu that lists the function keys for accessing the defined regions.
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F1 and F13 (Help)
Displays online help for the non-VTAM terminal facility.

F3, F4, F15, and F16 (Detach)
Detaches the terminal from NMSSI. To reconnect the terminal to NMSSI, use the ATTACH command.

F5 through F12 and F17 through F24 (Solve)
Passes the terminal to the appropriate region for logon (if a TERMACCESS parameter is defined for that function
key). The terminal displays the logon screen and functions as if it is connected through VTAM.

Access a Defined Region

To access a defined region, press the appropriate function key from the NMSSI logo screen.

You can also press ENTER to display the NMSSI menu and press the appropriate function key to access the region. The
menu shows which function keys are defined.

The logo screen is displayed only when a terminal is first connected to NMSSI. Thereafter, the menu is your NMSSI
interface, for example:

 SOLV MVS1           *** NMSSI MENU ***           Terminal: $LOCL4DF

 Pfk  Nmid         Sysname  Status     Description

 PF05 PROD0001     MVS1     IN-SESSION REGION_0001          *OUTPUT*

 PF06 PROD0002     MVS2     STARTING   REGION_0002

 PF07 -            -        -          -

 PF08 -            -        -          -

 PF09 -            -        -          -

 PF10 -            -        -          -

 PF11 PROD1001     MVS1     IN-SESSION REGION_1001          CURRENT

 PF12 PROD1002     MVS2     INACTIVE   REGION_1002

 PF17 -            -        -          -

 PF18 -            -        -          -

 PF19 -            -        -          -

 PF20 -            -        -          -

 PF21 -            -        -          -

 PF22 -            -        -          -

 PF23 -            -        -          -

 PF24 -            -        -          -

 F1/13=Help  F3/15=Logoff Current F4/16=Detach  Enter/Sysreq=Current

Switch Between a Region and the NMSSI Menu

By returning to the NMSSI menu, you can establish multiple sessions and can access them any time by pressing the
appropriate function key.

To switch between a region and the NMSSI menu. press the SYSREQ key.

Terminate a Session

The F3 (Logoff Current) function key terminates the session to the last accessed region.
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To terminate another region from the NMSSI menu

1. Press the appropriate function key to access the region.
2. Press SYSREQ to return to the menu.
3. Press F3 to terminate the session.

Session Status

Sessions on the NMSSI menu can have the following statuses:

CONNECTED
Indicates that the region is connected to an SSI region.

INACTIVE
Indicates that the region is not connected to an SSI region.

IN-SESSION
Indicates that the terminal has an active session with the region.

STARTING
Indicates that the terminal is establishing a session with the region.

Implement Non-VTAM Terminal Support by Using Telnet
You can customize the TCP/IP interface to support Telnet connections.

To enable Telnet access

1. Enter the /PARMS shortcut at the prompt.
The region initialization parameter groups are listed.

2. Enter F TELNETSRVR.
The cursor locates the TELNETSRVR parameter group.

3. Enter U next to the parameter group, and complete the fields as follows:
Allow TELNET Connections?

Enter YES.
Port 1

Enter SHARED.
The port number in the Inbound Connections Port field of the SOCKETS parameter group is used.

NOTE
If SHARED is not suitable, you can specify up to five port numbers.

Leave the other fields at their default values.
4. Press F6 (Action).

Telnet access is enabled.
5. Press F3 (File).

Parameter values are saved so that Telnet access is enabled during the region initialization.

After you have enabled Telnet access, users can use Telnet to access the region by using the specified port numbers.

Note: For information about the parameters that you can use to customize Telnet access, see the online help.

Connect to a Region by Using Telnet
To access a region that supports Telnet connections, use the region IP address and port number.

To get the address and port number, enter SHOW TCPIP in the region to which you plan to connect.
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Glossary
This section includes descriptions of terms having special or unique meaning for network management. 

access mask

An access mask is the 1- to 12-character string used to determine a user's authority to access a particular transmission
definition or transmission request. Two masks can be defined for each user ID, one for use in accessing PRIVATE, the
other for accessing SYSTEM requests or definitions.

Access Security Exit

An installation-provided routine that can be used to replace the UAMS functions, partially or completely, allowing logon,
logoff, and password maintenance requests to be passed to an external security system.

active link

An active link is a link that is currently available for transmission of data.

activity log

The activity log is a VSAM repository for recording messages. The log is a data set that contains information about region
activities, such as error message details, event processing details, process activities, and compiler messages. The log
can be either online or in hardcopy format. The LOGFILES parameter group specifies the log.

actual state

An actual state is the state a defined resource is in, as determined by resource activity or message monitoring. For
resources in the AUTOMATED mode, automation services attempts to keep the actual state consistent with the desired
state. The actual states are: ACTIVE, DEGRADED, FAILED, INACTIVE, RECOVERED, STARTING, STOPPING, and
UNKNOWN. See also logical state and desired state.

alert

Alerts provide the proactive notification of events. An alert can be raised if a monitored attribute exceeds a threshold value
or when a particular event occurs.

AOM (Advanced Operation Management)

A facility that manages and controls local and remote operating systems. It enables the processing of system messages,
events, and commands.

AOMPROC

An NCL procedure used to process messages from the screening table component of the AOM facility to provide
extended system message processing.

AUTOMATED mode

The AUTOMATED mode is a service and resource operation mode that performs desired state management. Other
operation modes are IGNORED, MANUAL, OFF, and STARTAUTO.
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Automation Services

A collection of facilities that let you manage resources in your system. Automation Services provides operational control
and desired state automation, or a framework for performance monitoring.

availability map

An availability map is a definition that indicates the time periods that the resource or service is available to the system.
Each resource or service defined in the knowledge base can be attached to an availability map.

backup focal point

A backup focal point is a region that provides support for a particular category for a node in the event of a communications
failure with the primary focal point. Both assigned focal points (explicit and implicit) and default focal points can have
backup counterparts. See also primary focal point.

BCI (Batch Command Interface)

A component that allows commands to be issued from batch jobs.

Broadcast Services

The terminal and user message broadcasting function.

business application

A business application is a group of IP connections defined with a name. Grouping your connections and workload data in
this way allows you to produce more meaningful reports and raise an alert for the name.

TPX

An ACF/VTAM application from Broadcom that manages multiple application sessions concurrently on one physical
terminal.

CAS (Common Application Services)

CAS functions are a collection of NCL routines designed to facilitate program development including menus, help, and
messages.

child resource

A child resource is a resource that has one or more parents. A child cannot start in an automated startup sequence until
all of the parents are active.

CNMPROC

The NCL procedure used to intercept CNM records received across the VTAM CNM interface.

command partition

A command partition is associated with NPF and describes the group of network resources a user ID is authorized to
reference with VTAM commands. See also NPF Control Member.
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consolidated console

A consolidated console is a customized OCS window that lets you view messages from linked operation regions. The link
between regions occurs at the event level, where INMC enables one region to ship messages to another region.

control member

See NPF control member.

control privilege

The control privilege is a user ID attribute assigned to SOLVE:FTS users, which lets the user monitor and control
transmission requests. Users can be assigned PRIVATE or SYSTEM control privilege.

Customizer

Customizer is a facility that helps you set up your region parameters using parameter groups.

Customizer parameter group

A Customizer parameter group is a group of parameters that are set through a panel sequence to define a subcomponent
of region configuration.

definition privilege

The definition privilege is a user ID attribute assigned to SOLVE:FTS users, which lets the user create or modify
transmission definitions. Users can be assigned PRIVATE or SYSTEM definition privilege and definitions that they create
are classified as PRIVATE or SYSTEM accordingly.

dependent processing environment

The dependent processing environment is an NCL processing environment that is a child process to another NCL process
and hence has its output delivered as input to the parent NCL procedure.

desired state

The desired state is the status a resource should be in, ACTIVE or INACTIVE. Desired state can be overridden by
an availability map or manually from a monitor. For resources in the AUTOMATED mode, attempts are made to keep
the actual state consistent with the desired state. The actual states are ACTIVE, DEGRADED, FAILED, INACTIVE,
RECOVERED, STARTING, STOPPING, and UNKNOWN. See also logical state and actual state.

display attribute tables

The display attribute tables contain display attribute values for resources and icons on the status and graphical monitors.
The logical state of a resource determines its display attributes. Authorized users can customize display attributes.

DOM (Delete Operator Message)

A DOM is an MVS macro that deletes a non-roll delete (NRD) message from an OCS window.

domain ID

A domain ID is a one- to four-character mnemonic used as a unique region identifier.
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EDS (Event Distribution Services)

A facility for notifying NCL procedures of events.

EIP (External Interface Package)

A facility that lets you connect to, and issue commands on, a system from external sources such as TSO and BATCH
jobs.

EPS (EndPoint Services)

A communications access method provided by the subsystem interface (SSI) regions. The method provides
communication by using the z/OS cross-system coupling facility (XCF) in a sysplex environment.

FTS External Interface

A set of TSO command processors and NCL procedures that lets a simplified user interface to SOLVE:FTS functions be
implemented from TSO or through ISPF dialog manager panels.

FTS initiator

The component of SOLVE:FTS that schedules transmission of a data set.

FTS Initiator Maintenance

A SOLVE:FTS function that enables initiator sets to be defined and stored on the SOLVE:FTS database.

FTS initiator set

The group of 16 initiators maintained by SOLVE:FTS for each remote region with which SOLVE:FTS activity is possible.

FTS Initiator Supervision

The SOLVE:FTS function that enables dynamic modification to the status and attributes of Initiator Sets without changing
the permanent Initiator Set definitions created by Initiator Maintenance.

FTS receiver

The term used to identify the SOLVE:FTS region receiving a transmission from a SOLVE:FTS transmitter.

FTS request privilege

A user ID attribute assigned to SOLVE:FTS users, which allows the user to request transmissions. Users can be assigned
PRIVATE or SYSTEM request privilege, or both.

FTS Request Restart

The SOLVE:FTS facility that allows transmission requests that have been interrupted to restart at a point mutually agreed
between the transmitter and receiver.

FTS staging data set

The term used to describe a data set that is used as the transmitted or the received data set in a SOLVE:FTS staging
mode operation.
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FTS staging mode

The term used to define a type of SOLVE:FTS operation in which a single request is used repeatedly to transmit the
contents of a staging data set at the transmitter to a staging data set at the receiver. In this method of operation, a data set
that is to be transmitted is first copied to the staging data set at the transmitter, then the appropriate transmission request
is executed to transmit the staging data set to the staging data set at the receiver. Contents of the received staging
data set are then copied to the final destination data set, after which the two staging data sets are ready for another
transmission.

FTS Transmission Supervision

The SOLVE:FTS function that allows operator control of SOLVE:FTS activity, including the scheduling, monitoring, and
resetting of transmission requests.

FTS transmitter

The term used to identify the SOLVE:FTS region performing the transmission of a data set to a SOLVE:FTS receiver.

generic name

A generic name is a name in which an asterisk (*) is used to stand for any character.

graphic report

A batch report that produces a graph of a single variable for a group of applications, terminals, NCPs, lines, or clusters.

graphical monitor

A facility that lets you monitor and control resources. The monitor provides an iconic view of groups of resources.

health checker

The health checker runs under the IBM Health Checker for z/OS. The health checks identify potential problems by
checking system parameters, product parameters, and system status against recommended settings.

heartbeat feature

The heartbeat feature lets you specify a time interval at which the region checks the status of the resource. You use the
feature to monitor resources that are liable to change state without an accompanying message.

icon

An icon is a graphical representation of grouped services and resources (for example, all printers in a system image) that
is displayed on the graphical monitor. If the icon changes color, an operator can check the resources in the resource group
to see what has happened and why.

icon panel

An icon panel is a predefined panel that contains icons that represent groups of resources. For example, an icon panel
might contain an icon for the printers in a system, another icon for the started tasks in a system, and so on.

IGNORED mode

The IGNORED mode is a service and resource operation mode that monitors actual state changes but does not perform
desired state management. The logical state is set to OK. Other operation modes are AUTOMATED, MANUAL, OFF, and
STARTAUTO.

 2104



 Netmaster® Shared Content Library 12.2

initiator class

Each initiator services one or more transmission classes, each transmission definition being allocated a class of A to Z.

initiator priority

Initiators can be assigned high or normal priority. High priority initiators allow greater throughput to be achieved by
transmission requests that they execute, with respect to transmission requests executed at the same time by normal
priority initiators.

INMC/Extended Function (INMC/EF)

INMC/EF provides the capability for up to sixteen sessions between two regions. These sessions can traverse
different physical network paths, thus increasing throughput. This component also provides additional link security and
management facilities.

Inter-Network Management Connection (INMC)

Inter-Network Management Connection (INMC) is a facility that provides general-purpose data transfer between regions.
The INMC links support other inter-region communication components such as ISR, APPC, ROF, and File Transfer
Services.

ISR (Inter-System Routing)

ISR is used to propagate solicited and unsolicited system and network management information between regions.

knowledge base

The knowledge base is a database for storing the policies and procedures that govern the operation of your region. The
knowledge base is also known as RAMDB.

link

A link is a logical connection between two peer communications systems.

LMP key

An LMP key is an execution key that License Management Program uses for Broadcom product license authorization.

logical resource

A user-defined resource used to supplement the predefined system resources. Some resources function purely to initiate
some sort of activity from another resource. For example, you can define a resource to start or stop other resources.
Other resources may be logical representations of groups of resources. These types of resources need not be physical
resources.

logical state

The state of a resource based on its actual state, desired state, and operation mode. The logical state of a resource
determines its display attributes, and alerts the operator to changes in resource state. The operator can then take action
if necessary. The valid logical states are: OK, ATTENTION, INERROR, PENDING, STARTING, STOPPING, FAILED,
DEGRADED, and UNKNOWN. See also actual state and desired state.

LOGPROC

The name given to an NCL procedure used to process messages destined for the activity log.
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macro

See registered macro.

MAI (Multiple Application Interface)

A facility that is used to provide sessions with any number of other VTAM application programs from one terminal.

MAI-FS (MAI Full Screen)

A facility that allows a single terminal to be used to provide full screen access to any number of other applications. You
can 'jump' from one application to another using designated 'jump' keys on the keyboard, or special command strings.

MAI-Operator Console (MAI-OC)

The MAI-Operator Console (MAI-OC) is a facility that lets you have LU Type-1 sessions with many other applications
from an OCS window. When used in conjunction with MSGPROC NCL procedures, this can provide automated central
monitoring and operation of multiple applications from the one operator console.

Management Services

Management Services is a collection of facilities that provide the core of functions and service routines in your product.

MANUAL mode

The MANUAL mode is a service and resource operation mode that monitors actual state changes but does not perform
desired state management. The logical state indicates if the actual state and desired state are not the same. Other
operation modes are AUTOMATED, IGNORED, OFF, and STARTAUTO.

Mapping Services

An ASN.1-based facility that lets programmers define and manage complex data structures (MDOs) in NCL applications.

MDO (Mapped Data Object)

A complex data structure whose data elements can be accessed in NCL using Mapping Services.

message burst protection

Message burst protection prevents a region from being overloaded by the same message arriving many times over a short
period. The AOMQUEUES parameter group specifies the protection criteria.

message partition

A term associated with NPF that describes the group of network resources for which a user ID receives unsolicited (PPO)
VTAM messages.

message profile

A set of criteria that determines which messages are displayed on a message consolidation console.

MIBinsight

A feature of the TCP/IP management component that lets you manage MIBs. MIBinsight comprises a MIB maintenance
facility, a browser, and the ability to monitor MIB attributes.
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migration mode

Migration mode is a method of multisystem linking that does not synchronize the knowledge base. It lets you upgrade
your multisystem network region by region. When you link a region to a network at an earlier release in this mode, you
preserve the operational integrity of your network, although multisystem knowledge base updates are not available
because the knowledge bases of the different releases are not synchronized.

MODS (Managed Object Development Services)

A development environment that provides tools for creating and customizing NCL applications.

monitoring map

A monitoring map indicates the time periods that a resource is monitored. Each monitored resource defined in the
knowledge base can be attached to a monitoring map.

MSGPROC

An NCL procedure used to intercept and process messages destined for a user's Operator Console Services (OCS)
window.

NCL (Network Control Language)

The interpretive language that enables logical procedures (programs) to be developed and then executed on command.
NCL contains a wide range of logic, built-in functions and arithmetic facilities which can be used to provide powerful
monitoring and automatic control functions.

NCL procedure

A member of the procedures data set comprising NCL statements and product commands. The NCL statements and other
commands are executed from an EXEC or START command specifying the name of the procedure.

NCL process

An NCL process is the NCL task that is invoked, usually by a START command to execute one or more associated
procedures. Each NCL process has a unique NCL process identifier (NCLID).

NCL processing environment

Provides the internal services and facilities required to execute NCL processes for the user, from its associated system
services window.

NCL processing region

All users (real or virtual) have an NCL Processing Region associated with their user ID while logged on. This region
provides all of the internal services needed to allow the user to have processes executed on their behalf.

NCLID

A 6-digit NCL process identifier that is unique in the system. It is used to identify a process for the purpose of
communicating with that process. The &ZNCLID system variable returns the value.

NCPView

A facility of NetMaster NM for SNA that allows monitoring of NCP configuration.
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NCS (Network Control Services)

A facility of NetMaster NM for SNA that provides full-screen displays and navigation of the network.

NDB (NetMaster Database)

An extension to NCL which provides a relational database facility that can be used as a repository for applications running
within a system. Full update capabilities, including scans with extensive Boolean logic, are provided.

NetMaster REXX

NetMaster REXX lets you write and execute REXX programs and procedures in the NetMaster environment. This includes
REXX programs written specifically for NetMaster, as well as existing REXX programs written to run under IBM Tivoli
NetView for z/OS.

network gateway accounting

The collection of SNI network statistics from the start to the end of a session that traverses a gateway network.

network session accounting

The collection of boundary network statistics for SDLC devices from the start of a session to its end.

NEWS (Network Error Warning System)

A facility of NetMaster NM for SNA that is used to provide network error and traffic statistics and error alert messages.

NMINIT

NMINIT is the NCL procedure that is automatically executed after system initialization has completed. The procedure
cannot contain commands that require the VTAM facilities because it is executed before the primary ACB is opened. The
site can change the procedure name.

NMREADY

NMREADY is the NCL procedure that is automatically executed when system initialization has completed. The procedure
can contain commands that require the VTAM facilities because it is executed after the primary ACB is opened. The site
can change the procedure name.

NPF (Network Partitioning Facility)

A facility that controls the resources for which an operator can receive messages and issue commands.

NPF control member

A member of the NPF data set that defines a list of member names that are to be the resource tables for the associated
user ID.

NPF resource table

A member of the NPF data set that defines a group of network resource names. The resource names can be defined
specifically or generically using wildcard characters. A resource table is addressed via a control member.

NRD (non-roll delete) message

A message that will not roll off an OCS window display until explicitly deleted. See also DOM.
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NST (non-SNA terminals)

NST is a feature that enables non-VTAM terminal support.

NTN

A NetSpy-to-NetSpy or NetSpy-to-NetMaster session.

NTS (Network Tracking System)

A facility of NetMaster NM for SNA used to provide SNA session monitoring, dynamic online network tracing, accounting,
and response time information in conjunction with diagrammatic representations of session partners.

OCS (Operator Console Services)

A facility like a console that can be tailored to provide command, control, and unsolicited message monitoring.

octet

An eight-bit value, synonymous with the term byte.

OFF mode

The OFF mode is a service and resource operation mode that disables all monitoring. The resource is not displayed in
the status monitor but remains defined in the knowledge base. Other operation modes are AUTOMATED, IGNORED,
MANUAL, and STARTAUTO.

operation mode

The operation mode is a control for the level of desired state management. The operation modes are AUTOMATED,
IGNORED, OFF, MANUAL, and STARTAUTO.

Packet Analyzer

The Packet Analyzer intercepts and stores IP packets that satisfy criteria provided in a SmartTrace definition. The
component also intercepts and stores System Management Facility (SMF) records generated by stacks, File Transfer
Protocol (FTP), and Telnet servers. The information collected is used to produce reports and monitor connections.

Panel Maintenance

A facility that lets you generate and modify panel definitions used for presentation purposes by NCL procedures.

Panel Services

A facility for displaying full-screen panel definitions.

panel skip

The panel skip describes the ability to chain menu selection requests together without having to display intermediate
selection panels.

parameter group

A parameter group contains parameters that determine the characteristics of a region. See also Customizer.
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parent

A resource that has one or more children. A parent cannot be stopped in an automated shutdown sequence until all of the
children are inactive.

performance attribute

A performance attribute is used to raise an alert when a specified criterion is met. Attributes can include application
workload, data throughput, resource availability, response time, and error count.

performance history

Performance history is a collection of hourly and daily summaries of performance data for the monitored resources. The
history is stored for up to the last 70 days.

performance monitoring

Performance monitoring uses the performance attribute samples and hourly summaries maintained for all monitored IP
resources and nodes to help you identify trends and potential problems in your network.

persistent global variable (PGV)

A persistent global variable (PGV) is a global variable that has its value saved. It is reloaded when the region restarts. You
use it to preserve data.

PPOPROC

The name given to the NCL procedure used to process unsolicited VTAM (PPO) messages.

primary focal point

A focal point understood to be the preferred source of management services support for a particular category. See also
backup focal point.

Primary Menu

Primary Menu is the first menu of an application.

private definition

A transmission definition created by a user with PRIVATE definition privilege.

privileged user

A user who has the authority to issue all commands.

process

A means of automating a series of commands and actions. A process comprises one or more steps and can include
conditional logic. A macro performs the actions required by each step.

prompted field

A field that is linked to a list of values. You can select one of these values to complete the field. Authorized users can edit
the lists.
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PSM (Print Services Manager)

PSM is a facility that simplifies the control of the physical printing of reports on JES or network printers.

registered command

Defines an NCL procedure that performs an action for a resource.

registered macro

Names the NCL procedure that performs a function. Macros are used in a process step.

Report Writer

A facility that creates and customizes report definitions.

ReportCenter

ReportCenter is a component of the region that generates graphical historical and trend reports through the web.

resource

An entity used to provide a function or, together with other resources, to provide a service (for example, a started task,
a printer, or an SNA application). Resources are defined to a region as part of a system image. A resource definition
contains the operations policies and methods for a resource.

resource group

A group of resources attached to an icon on the Graphical Monitor. For example, the icon may have an attached resource
group that contains all of the printers in a system image.

resource group filter

A set of instructions that determines the resources contained in a resource group.

resource states

A resource defined to a region has three types of states: desired, actual, and logical. The region aims to maintain the
resource at the desired state. The logical state indicates the condition of a resource, based on its desired state, actual
state, and operation mode. The logical state determines the display attributes of a resource and alerts the operator to any
problems.

resource table

A term associated with NPF that describes a list of resource names or generic resource names that define a command or
message partition.

resource template

A resource template provides predefined values for the definition of commonly-used resources. Templates for different
resources can be applied to different systems and system images.

ROF (Remote Operator Facility)

A facility that lets an operator sign on to a remote location, execute commands and have the results returned.
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session awareness data (SAW)

Session awareness data is a type of network management data supplied by VTAM and processed by NTS.

Session Manager

An application that manages multiple virtual terminal sessions concurrently on one physical terminal.

shortcut

A shortcut is a direct jump to a panel. A shortcut is entered from the prompt in the following formats:

• /shortcut-name to retain the current panel on return.
• =/shortcut-name to close the current panel and return to the primary menu on exit.

SmartTrace

NetMaster NM for TCP/IP's real-time packet tracing facility. SmartTrace enables you to do the following:

• Initiate a trace and view the results in real-time
• Define packet trace criteria, using a simple panel interface
• Export trace data to LIBPCAP or CTRACE format, allowing you to use the trace data with other packet tracing viewers

SNANMI (SNA Network Monitoring Interface)

A SOLVE SSI facility that obtains SNA information from the IBM SNA Management Server.

SOLVE SSI

SOLVE SSI is an implementation of IBM Subsystem Interface (SSI) that allows product regions to communicate with other
software on a system.

STARTAUTO mode

The STARTAUTO mode is a service and resource operation mode that performs desired state management. Other
operation modes are AUTOMATED, IGNORED, MANUAL, and OFF. The mode is a pseudomode that lets a resource
or service to start in the AUTOMATED mode. As the resource or service achieves its desired state, its operation mode
switches to MANUAL.

status monitor

The status monitor lets you monitor and control individual resources. The monitor displays resource statuses in line-by-
line mode. These statuses are color-coded to alert an operator to changes in resource status. Changes to the logical state
of a resource govern the changes in the color.

status monitor filter

A status monitor filter is a Boolean expression that determines which resources the status monitor displays. For example,
an operator uses a filter that only displays the printers in a system image.

structured field

Representation of user ID attribute information exchanged between your product and its security exit.
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Summary Report

A batch report that produces details of a variable for a group of applications, terminals, NCPs, lines, or clusters.

SYSOPER

Default name allocated to the user ID associated with the system console. The system console is supported as a device
and is automatically logged on when the system is initialized. A user ID definition can be provided to control the facilities
available from the system console. Unless changed by the installation, SYSOPER is the expected default name.

SYSPARMS

System parameters-values that affect system capabilities. Most SYSPARMS can be modified using Customizer parameter
groups.

system definition

A transmission definition created by a user with SYSTEM definition privilege.

system image

Part of the knowledge base that identifies the resources that are managed: A local image contains local resources that are
managed by the local region. Each managed system has its own image. A shared image contains resources that may be
managed by different regions. A resource in a shared image may move from system to system. A sysplex image contains
only sysplex resources such as the automatic restart manager (ARM).

Trace Facility

The NetSpy feature that lets you trace transactions on an exception basis. Trace facility records can be viewed online or
printed offline.

transaction

In NetSpy, one or more inputs from a terminal or application associated with one or more outputs from the partner
application. For terminal sessions, an input is any activity followed by pressing an AID key such as the Enter key or the
PF1 key. For non-LU 6.2 application sessions, the specific number of inputs and outputs is configured for your site through
the EOT parameter on the APPL statement in the INITPRM member or file. For LU 6.2 sessions, a transaction is the same
as an LU 6.2 conversation. An LU 6.2 transaction starts with an ATTACH command and is followed by one or more inputs
and outputs. The LU 6.2 transaction is terminated when a conditional end bracket is sent. Either partner on an LU 6.2
session can start or end transactions.

transient log

A transient log is a log of activities that are associated with a resource that is monitored. One transient log exists for each
resource definition that is loaded in a region. The log exists as long as the definition remains loaded in the region. The
resource definition can, however, direct the log entries to the activity log for storage.

transmission definition

The set of parameters and options that together provide SOLVE:FTS with the information necessary to achieve the
transmission of a data set from one region to another. Definitions are identified by a one to twelve character name and
stored on a database.
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transmission request

The function of transmitting a data set from one system to another using the parameters and options specified in a
transmission definition. A transmission request is identified by the same name as its associated transmission definition.

UAMS (Userid Access Maintenance Subsystem)

The security component that supports the definition of authorized users and their associated function and privilege levels.

UDB (User Data Base)

VSAM data sets defined to NCL. NCL procedures have access using the &FILE verb (GET, PUT, ADD, and DEL options).

UDM (UnDeliverable Message)

A term that applies to the Network Partitioning Facility (NPF) of Management Services. It describes a message that
cannot be directed to a terminal operator partitioned for the resource to which the message refers, or a message that does
not apply to a specific resource.

unmatched message alerting (UMA)

Unmatched message alerting is a feature that lets you capture messages that are missed by your resource definitions and
message rules. The MSGAWARENESS parameter group controls it.

user ID

Defines the function and privilege level to which a specific user is entitled when they sign on to the system. This definition
is stored in the UAMS data set or on an external security system.

user response time

The host response time plus the network response time.

User Services

A facility that allows the creation of a range of specific procedures for different users, or classes of user, if required.

variable

A variable stores data that can change. A variable starts with an ampersand (&), followed by the name of the variable. For
example, &A is a variable where A is the name. When &A is processed, it takes on the stored value.

verb

The term given to a stand-alone statement in an NCL program. NCL verbs cause actions to occur. There are different
types of verbs, some that dictate the flow of processing and logic, others that fetch information for the procedure to
process and others that cause data to flow to external targets.

VFS (Virtual File System)

VFS (Virtual File System) is the VSAM data set used as a database to configure a region.

VTAM interface

The NetSpy component that monitors network and host response times and traffic for host application sessions.
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WebCenter

WebCenter is a feature that provides a web browser interface to your region.

wildcard

A wildcard is the character (usually an asterisk) that is used when defining resources generically. No specific matching
character is required in the wildcard character position.

write-to-operator (WTO)

Write-to-operator is a message to write to the system console operator.

write-to-operator with reply (WTOR)

Write-to-operator with reply is a message to write to the system console operator and to which a response is expected.
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Product Names and Abbreviations

• ACF2™ for z/OS (ACF2)
• CA 7 Workload Automation (CA 7)
• CA-C Runtime
• Chorus™ Software Manager (CSM)
• Common Components and Services™ for z/OS (CCS)
• Datacom® (Datacom)
• Datacom®/AD (Datacom/AD)
• Datacom®/DB (Datacom/DB)
• Datacom® Server (Datacom Server)
• NetMaster® File Transfer Management (NetMaster FTM)
• NetMaster® Network Automation (NetMaster NA)
• NetMaster® Network Management for SNA (NetMaster NM for SNA)
• NetMaster® Network Management for TCP/IP (NetMaster NM for TCP/IP)
• NetSpy™ Network Performance (NetSpy)
• Network and Systems Management (NSM)
• OPS/MVS® Event Management and Automation (OPS/MVS)
• PDSMAN® PDS Library Management (PDSMAN)
• Service Desk for z/OS (Service Desk)
• Service Desk Manager
• SOLVE:Access
• SOLVE:Central™ Service Desk for z/OS (SOLVE:Central)
• SOLVE:FTS
• SOLVE:InfoMaster
• SOLVE:NetMail™
• SOLVE:Operations® Automation (SOLVE:Operations Automation)
• SOLVE:Operations® Automation for CICS (SOLVE:Operations Automation for CICS)
• SYSVIEW® Performance Management (SYSVIEW)
• TCPaccess™ Communications Server for z/OS (TCPaccess CS)
• Top Secret® Security for z/OS (Top Secret for z/OS)
• XCOM™ Data Transport® for z/OS (XCOM)
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Product Accessibility Features
Broadcom is committed to addressing user accessibility in the development of its products and documentation to help all
customers, regardless of ability, to accomplish vital business tasks.

Depending on your emulator, you can use the following accessibility features with NetMaster Shared Content Library:

Display

To increase visibility on your computer display, you can adjust the following options:

• Font style, color, and size of items

Defines font color, size, and other visual combinations.

• Cursor width and blink rate

Defines the cursor width or blink rate, which makes the cursor easier to find or minimize its blinking.

• High contrast schemes

Defines color combinations. You can select colors that are easier to see.

Sound

Use sound as a visual alternative or to make computer sounds easier to hear or distinguish by adjusting the following
options:

• Volume

Sets the computer sound up or down.

• Text-to-Speech

Sets the computer's hear command options and text read aloud.

Keyboard

You can make the following keyboard adjustments:

• Sticky Keys

Defines the modifier key, such as Shift, Ctrl, Alt, or the Windows Logo key, for shortcut key combinations. Sticky keys
remain active until another key is pressed.
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Documentation Legal Notice
This Documentation, which includes embedded help systems and electronically distributed materials, (hereinafter referred
to as the “Documentation”) is for your informational purposes only and is subject to change or withdrawal by Broadcom
at any time. This Documentation is proprietary information of Broadcom and may not be copied, transferred, reproduced,
disclosed, modified or duplicated, in whole or in part, without the prior written consent of Broadcom.

If you are a licensed user of the software product(s) addressed in the Documentation, you may print or otherwise make
available a reasonable number of copies of the Documentation for internal use by you and your employees in connection
with that software, provided that all Broadcom copyright notices and legends are affixed to each reproduced copy.

The right to print or otherwise make available copies of the Documentation is limited to the period during which the
applicable license for such software remains in full force and effect. Should the license terminate for any reason, it is your
responsibility to certify in writing to Broadcom that all copies and partial copies of the Documentation have been returned
to Broadcom or destroyed.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, BROADCOM PROVIDES THIS DOCUMENTATION “AS
IS” WITHOUT WARRANTY OF ANY KIND, INCLUDING WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NONINFRINGEMENT. IN NO EVENT WILL
BROADCOM BE LIABLE TO YOU OR ANY THIRD PARTY FOR ANY LOSS OR DAMAGE, DIRECT OR INDIRECT,
FROM THE USE OF THIS DOCUMENTATION, INCLUDING WITHOUT LIMITATION, LOST PROFITS, LOST
INVESTMENT, BUSINESS INTERRUPTION, GOODWILL, OR LOST DATA, EVEN IF BROADCOM IS EXPRESSLY
ADVISED IN ADVANCE OF THE POSSIBILITY OF SUCH LOSS OR DAMAGE.

The use of any software product referenced in the Documentation is governed by the applicable license agreement and
such license agreement is not modified in any way by the terms of this notice.

The manufacturer of this Documentation is Broadcom Inc.

Provided with “Restricted Rights.” Use, duplication or disclosure by the United States Government is subject to the
restrictions set forth in FAR Sections 12.212, 52.227-14, and 52.227-19(c)(1) - (2) and DFARS Section 252.227-7014(b)
(3), as applicable, or their successors.

Copyright © 2005–2023 Broadcom. All Rights Reserved. The term “Broadcom” refers to Broadcom Inc. and/or its
subsidiaries. All trademarks, trade names, service marks, and logos referenced herein belong to their respective
companies.
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